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NATIONAL WADIG INSTITUTE
Established 27 Years
He has directed the training of more
men for the Radio Industry than any
other man in America.

BROADCASTING and other types of
Radio Stations cmploy Radio Techni-
cians and Operators with average pay
emong the country's highest paid in-
dustries.

RADIO REPAIRING. a booming
business right now. with no new sets
being made, pays many $30, $40. $50
a week for full time—others 35, $10
extra a week for spare time work.

RADIO OPERATORS find good jobs
with Government Departments, Ship-
ping Companies and in Commercial
Aviation ; opportunities are increasing
in these fields.

| Trained These Men

Chicf Opergtor Broadcasting
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to show how | train you

Mail the Coupon for a
FREE lesson from my Radio
Course. It shows you how
N.R.I. trains you for Radio
at home in spare time. And
with this sample lesson I'll
send my 64-page illustrated
book, RICH REWARDS IN
RADIO. It describes the
many fascinating jobs Radio
offers, explains how N.R.IL
teaches you with interesting,
illustrated lessons and SIX
BIG KITS OF RADIO
PARTS!

Act Now! Many Radio Tech-
nicians Make $30, $40, $50
a Week

Right now, in nearly every
neighborhood, there’s room for a
spare and full time Radio Tech-
nician. Many ‘Radio Technicians
are stepping into good spare time
and full time Radio Jobs, or are
starting their own shops, and are
making $30, £40, $60 a week!

Others take good-pay jobs with
Broadeasting Stations. Hundreds
more are needed for Government
jobs as Civilian Radio Operators,
Technicians. Radio Manufactur-
ers, rushing to fill Government
orders, need trained men. Avia-
tion, Police, Commercial Radio
and Loudspeaker Systems are
live, growing fields. And think of
the NEW jobs Television and
other Radio developments will

or fﬂ%’é in Aadli

open after the war! 1 give you
the Radio knowledge requiréd for
these fields.

How My *“50-50 Method’’
Helps Many Make $5, $10a
Week EXTRA While Learning

Many N.R.I. Students make $5,
$10 a week extra money fixing
Radios in spare time while learn-
ing. I send EXTRA MONEY JOB
SHEETS that tell how to do it!

My “50-50 Method”—half build-
ing and testing Radio Circuits
with the six kits of Radio parts
I send, half learning from illus-
trated lessons—makes you “old
friends” with Radio before you
know it. You run your own Spare
Time Shop, get practice ﬁxmg
Radios, get paid while training

Find Out What N.R.L.
Can Do For You
MAIL THE COUPON for

FREE sample lesson and my 64-
page book. You'll discover things

- you never knew about Broadcast-

ing, Radio Servicing, Manufactur-
ing, other interesting profitable
Radio fields. You'll read a com-
plete description of my Course—
“50-50 Method"—SIX KITS OF
RADIO PARTS — Extra Money
Job Sheets. You'll see the many
fascinating jobs Radio offers and
how you ean get started. You'll
read letters from many men I
trained. Mail Coupon AT ONCE!

J. E. SMITH, President, Dept.
2ZMX, National Radio Institute,
Washington, D. C.

TRAINING MEN FOR VITAL RADIO JOBS

FREE TRIAL
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I will send you FREF,
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RADIO’S ELECTRONIC HOUR-GLASS

Electrons — infinitesimal bits of electricity — Only Time and Peace can tip this glass
are grains of sand in the hour-glass of science. and reverse the flow of magic into new

Today, radio’s hour-glass—the electron products and services for civilian use. Then,
tube—is turned so that the electron stream in the hour-glass of progress, will flow tele-

flows day and night to help win the war. vision and other new miracles E""""-'
Unlimited, it will run on and on until of radio as the electronic : d :uv:“
Victory is measured out on land, at sands of science flow again : é‘ﬂ.NDS

in new directions. SH0000

sea, and in the air.
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R. C. A. Communications, Inc. * National Broadcasting Company, Inc. * Blue Network Company, Inc
Radiomarifie Corporation of America ¢ RCA Institutes, Inc.
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IT’S a matter of pride with Sylvania
that so many servicemen have al-
ways looked to us for the latest, best
and most complete technical assistance
and information.

Today scarcities of parts and materials
are making the replacement problem
2 tough one. There arc angles and sit-
nations popping up all the time unlike
any you've had to face before.

So we’ve been busy revising and im-
proving our technical data in the light
of new conditions—to help you carry
on as best you can for the duration.

Suach things as the Tube Simplification
Chart, for example, which details the
list of Sylvania Tubes for which re-
placements are available, along with
the substitute bes: adapted for each.

Or the Base Chart, which furnishes a
complete cross-index of all our tube

types and bases.

In addition, we bave available a big
array of sales helps—each. designed to
stir up new business for you—or to
help you better serve the old business.

Look over the list below and pick out
the ones you need. If your johber can't
sapply you write to me, Frank Fax,
Dept. C-11, Sylvania Electric Products
Inc., Emporium, Pa.

1. Window displays,
dummy tube cortans,
timely window stream-
ers, ete, {From your
Sylvonio jobber anly )}

2. Counter displays

3. Electric clock signs

4. Electric window signs
5. Qutdoor metal signs
6. Window cards

7. Personolized postol
cards feoturing timely
topics

8. Imprinted motch books
9.Imprinted tube stickers

10, Business cords
11. Doorknob hangers

12. Newspoper mots

13. Stora stotionery

14, Billheods

15. Service hintsbooklets

SYLVANIA

16. Technical monuet
17. Tube boase chorts
18, Price cords

19, Sylvanio News

20.. Charocteristicssheels
21.Interchangeabletube
chorts

22. Tube complement
books

23, Floor model cobinet
24.Lorge and smoli serv-
ice carrying kits

25, Customer card in
dex files

26. Service gorments
27. 3-in-1 business forms
28, Job record cords
{with customer receipt)
29.”’Radio Alert” Post-
cords

30. RodioCoretoking
Hints to the Housewife

ELECTRIC PRODUCTS INC.

RADIC TYUBE DIVISION

Formerly Hygrade Sylvenia Corporation
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: “HAMS" IN DEFENSE
Dear Editor:

Today a grcat majority of "hams” who
are 18 years of age are working in defense
industrics. These men are the technical
staff. They test army and navy transmitters,
test manufactured tubes, wire and assemble
equipment. This type of work offers good
' pay and advancement. The “hams” even
work at electrical construction. Today a
“ham” need not have experience in the in-
dustry, From my own experience I fouand
this to be true. That “ham” ticket is the
only experience necded. So for you fellows
- who are slackers, don't fecel that way, be-
cause UNCLE SAM needs you in defense.
Take my advice and apply now. There is
a great demand for men with a knowledge
of radio.

For the fellows who do not have “ham”
tickets go get your license. Start studying
and speed up on the code. If you pass your
exam but don’'t get your license write the
F.C.C. explaining the situation. I am sure
you will receive a letter from the F.C.C.
stating that you passed the exam and your
license will be sent in the near future. This
letter will be sufficient proof that you are
a qualified radio amateur. So fellows get
started now and do your share.

James Creevay,

Bronx, N. V.

(A “ham” ticket is no longer necessary in
order to be useful to Uncle Sam. Young
men may enlist and receive radio training
in private schools before they are called to
active duty. Nevertheless Mr. Creevay’s
advice is exccllent, chiefly because real
“hams” get advancements rapidly, as a rule.
Sec Page 90 of this issue.—Editor)

e —

RECIPE FOR SUCCESS
Dear Editor:

I feel certain that Radi_a-C raft is the best
radio technicians’ magazine published, and
we should support it 100% by keeping our
subscriptions in force, and by telling others
what a grand publication it is.

I suggest here and now, also, that we
should give Radio-Craft sulyscriptions (new,
renewal, and extension of present subscrip-
tions) as Christmas presents this year.

Now a little about me:

I opened a repair shop in 1932 in the
heart of the depression and have operated
continuously since that time, with my shop
location in the same block.

I have found that the best way to make
a living from servicing radios is to use
the best quality materials, do the best job
possible on every set repaired. be honest,
charge your customer enough to enable you
to turn him out a good job.

In other words, be fair to your customer;
and also be fair to yourself. As a parting
shot, I'll say, don’t worry about the “cut
rate guys,’ they never last very long.

I have heen ill in the hospital for the
past three years, and still am. My wife has
kept my shop in operation all of that time,
and is continuing to do so, bless her.

I would enjov hearing, by letter, from
some of the boys in radio. I'll answer some
of the letters,

ArTHUR C. MELVER,
Ward D2 U. S. Vet's Hospital,

Ortéen, N. C.

(We admire the spirit of Mr. Melver and
believe the servicing game would be lots
better if there were more like him, Best
wishes for your continued success, Mr, Mel-

ver, and good luck |—Editor)

RADIO-CRAFT

A BEGINNER IN RADIO
Dear Editor . .

I am just out of high school and began
my “career” education in September. In the
last year or so I have become convinced
that radio is the best thing for me. Radio
has always fascinated me but for some rea-
son or other nobody arocund here knows
much about a career in radio, and I don't
know where to get any information about
what schools to go to and what courses to
take and things like that. I have talked it
over with my parents and with Prof. S. F.
Davis, head of the chemistry department
of John Tarleton Agricultural College. We
have decided, and I agree with them, that
it would be best for me to go ahead and
get an electrical engincering degree and
then enter radio work. We decided this
because no regular college or university
offers a course in radio outside of the pure-
1y technical schools. I have no personal ob-
jection to these but my parents would rather
I get an all-around education instead of a
purely technical one.

What I am trying to get at is that if T
do follow this course it will be at least
four years before I really get into radio
and that seems an awfully long time for
mre to wait. But if I have to, I would like
to get a few books that would start me out
on the basic theory of radio to kind of
quench my present thirst for radio. But as
I have said, there secems to be no one
around here that knows anything _about
radio, at least if they are, they are certainly
keeping quict about it. (Stephenville is a
small town and there is not much chance
for anybody who has really gone deep into
radio to be here.)

Could you advise me as to what books
to get and to read that start from “scratch”
and tell you about radio in just plain Eng-
lish? Radio magazines have given me some
information, especially Radio-Craft, but
usually half the articles are slightly tech-
nical. That is one of the reasons I want to
learn the basic things about radio so I can
understand these technical terms.

Hervon F. Horr,
Stephenville, Texas.

(We think you will ind Raedio-Craft now
has many articles suitable for beginners and
cxperimenters; and also the Gernsback
Educational Library, issued in ten inexpen-
sive booklets, has been a ‘stand-by’, for
the beginner, for vears. More advanced and
excellent text books are advértised by many
book publishers in the advertising pages in
every issue of Radio-Craft—Editor)

R —

A HOOK-UP DEPARTMENT
IIFANII
Dear Editor:

It was with a great deal of pleasure and
personal satisfaction that I discovered the
re-opening of your Hook-Up Department.
I had eagerly followed this departinent in
the past issues of Radie & Television and
was sorely disappointed by its exclusion
from Radio-Craft incorporating Radio &
Telcvision.

However, Ly re-opening this dqpartmcn't,
I consider vou have made a splendid gesture
toward perpetuating and encouraging the
spirit of constructive research and experi-
mental development. May I extend my
warmest congratulations and best wishes?

James D. ALEXANDER,
Terre Haute, Indiana.

(Thanks for your compliments, Mr. Al-
exander., It is receiving letters like these
that help us determine what departments
our readers like.—Editor)
NOVEMBER, 1942
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- RADIO SERVICEMEN EXAMS
Deay Editor:
The one outstanding feature of your mag-

azine,_as compared to the others in the radio
field, is the Mailbag.

Today as I went through the last twenty
issues of Radio-Craft’s Mailbag Section, 1

id particular attention to the articles deal-
g with the radio serviceman.

Mr. Moody, I believe, deserves a great
deal of credit for arousing the servicemen.
At least I will give him credit for making
me more technically-minded and probably
many others, avho care not to admit it.

About a year and a few months ago, 1
would have lined myself up with the prac-
tical experience advocates who rapped Mr.
Moody, such as John Klingman, Jr., and
E. M. Pace. At that time I too thought
that “the only way" to learn radio was by
“practical experience,” in fact I had already
spent seven years learning in that manner.
For this method I have this to say—"it
sticks,” but as Benjamin Franklin once
said, “Experience is a dear school, fools
will learn by no other.” 'Tis true that a
radio serviceman must learn many things
in this manner, but not as many as the ad-
vocates of “practical experience’ would like
to believe,

Today, I believe as Mr. Moody does, and
that is “The scrviceman needs to be more
technically minded.” The understanding of
many of the complex circuits in radio such
as AF.C, Phase Inverters, A.V.C, and
others, demand this technical training.

In Mr. Moody's article in the May, 1941,
issue of Radio-Crajt he proposes a Radio
Service Guild. To gain entrance in this
guild he proposes a stiff examination in
fundamentals and service technique. I agree
to the examination part but as for the Guild
I can only say this—Radio-Craff once tried
it.

Taking Mr. Moody’s stiff examination
in fundamentals and service technique, and
coupling it with Mr. Zuehl's proposal on
Page 389 of the March, 1941, issue, plus
an examination under federal supervision,
we could form a “National Guild” that
would work. It works for the amateurs
and the commercial radio operators. To
parallel it further to the commercial exam-
ination, a bogk of the type, “Study Guide
and Reference Material for Commercial
;Radio Operators’ Examinations,” could be
published by the Superintendent of Public
.Documents,. for, radio servicemen. The pri-
mary purpose of this book would be to cover
the scope of the examination rather than
furnish key answers to the examination.

I cannot see why anyone who knows his
radio fundamentals would object to such
an “exam,” especially if it was under fed-
eral supervision. The radio set owner and
many others in the. radio field would also
benefit from such a setup.

Something of this nature is needed and
the sooner we have it the better. This would
also help after the war, because there are
going to be thousands of men turned loose
from the Signal Carps of the Army into
the Radio Servicing Field, that never
thought of radio as a vocation previously.

I know that an &xamination of this sort
would probably eliminate some who are
very capable at “the bench,” but these
would be eligible for re-examination later.
It is high time we start thinking of service-
men as a whole, rather than of the few this
exam would work a hardship upon.

Vicror LENCE,
Amherst, Ohio.

RADIO-CRAFT for
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LICENSING SERVICEMEN
Dear Editor:

I have read with much interest the dis-
cussions concerning licensing of Radio
Serviceinen.

Radio Service 4s a profession. As such,
the men in it should assume a professional
attitude. An electrician cannot install or
alter electrical wiring in any community
without being examined and licensed. The
license he holds marks him as a man who
knows his business and he gains the respect
of his clients.

Radio requires far more knowledge and
skill than wiring, therefore 1 say, license
the radio man. Establish a miniinum amount
of theoretical knowledge and a minimum
length of experience. No good man will
fail in the requirements. The quack and
screwdriver mechanic will not be allowed
to remain in business.

Some say let the screwdriver man re-
main. The customer will soon find him out
and will turn to the good man. In times
like these can we afford to experiment with
radios and other equipment which cannot
be replaced?

Yours for professional licensing,

Francis M. McKixney, ALRE,
Auburn, Calif.
R e —

WHY THE HIGH PRICES?
Dear Editor:

Just what is the matter with Frequency
Modulation ?

Why are the radio parts manufacturers
so secretive about the parts used in an F.M.
receiver and why do they increase the price
of F.M. intermediate transformers to a list
price of two dollars when real iron-core
LF. transformers are selling at a dollar
and twenty-nine cents?

While commercial F.M. receivers are
equipped with iron-core I.F's, we radio
builders cannot buy them. We can only
purchase air core I.LF.’s for the frequency
mnodulation sets. \While on'y about eight
inches of wire goes in an antenna and
oscillator coil for F.M. reception, they have
the nerve to charge us fifty cents each.

Their *‘alibi” about being hard to make
is the “oil” pure and simple!

For anybody who possesses the testing
equipment that radio firms have, it certainly
must be child’s play. There are probably
too many rovalties being handed out.

Jouxn Cannonw,
Mauch Chunk, Pa.

{Most of the special F.M, parts are high
in price or hard-to-get simply bscause of
the war. It must be realized that the Army,
Navy and Air Force need these parts, or
the materials used in them. -We civilians
must “take a back seat” in demanding radio
parts, and try to be satisfied with what we
can get.

And here is where “Yankee Ingenuity”
comes in. The “make-your-own” motto
should come to the fore much more than
ever before.—Edifor)

e WO ;- -

A SATISFIED READER
Dear Editor:

I became acquainted with Radio-Craft
through a subscription to Radio & Tele-
vision. Radio & Television was “tops”
with me, but I like the new Radio-Craft
even better.

The article, “Making a Code-Teaching
Machine,” was especially interesting. The
column, “Radio Patents Review and Di-
gest,” is always a favorite with me. How
about giving us some good technical ar-
ticles on frequency-modulation and tele-
vision? I would like to see a few articles
on network transmission lines.

Maurice E. WERNER,
(address not given)
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RADOLEK—

Headquarters

For Essential

Thousands of progressive eer-
vicemen rely on Radolek for
their complete requirements of
repair materials. Make Radolek
your dependable source for es-
sential replacement and repair
parts—tubes, condensers, vol-
ume controls, resistors, trans-

formers; etc.—all at; lowest.
Prices.
Radolek understands service

problems—gets delivery to you
in double.quick time. Buying
from Radolek means Greater
Values, Better Service and
More Profits. The big Radolek
Radio Service Guide is FREE
for the asking. Send for your
copy today !

Thousands of successful Radolek
P.A. installations are proof of
quality, superior design and top
performance. Complete syatems
for permanent, portable or mobile
use—wide choice of microphones,
speakers and related equipment.
Radolek P.A. Systems give you
more for your money in Perform-
ance, Styling, Dependability and
Reserve Power. Select the P.A.
apparatus you need. from Rad-
olek’s big FREE uatalog:

RADOLEK REPAIR SERVICE

Let Radolek repalr your damaged of
Lurned out transformers, colls, gpeakers,
test equipment, etc. Mony items cannol
now be replaced and therefore repalring
is the only alternstive, Tralned crafts-
men, using precision tools and faclory
methods, assure perfect jobs cqual to

new.  Write for

prices or better
still, gend in any
articls to be re-
paired. It will be
handled promptly.

SEND FOR NEW FREE
RADIO SERVICE GUIDE

RADOLEK CO., Dept, C-12
601 W, Randotph St, Chicago, b1,
I . Preass send the Blg FREE Radlo Service Gulde.

Name ...

Address . ... ... ieeiianas
O DEALFR [ SERVICEMAN [ S8OUND ENG

SAVE AT RADOLEK
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Rn DIOMANS GUIDE

flncludmgl-'requency Modulatnon—'lelevus:on,étc.y

Inside Information forall Service-

! men—Aircraft Pilots, Students.

772 PAGES, 400 DIAGRAMS

is complete—gives Authentlc‘
Principles & Practices in Con-
struction, Operation, Service &
Repairs. Covers clearly and con-
cisely Radio fundamentals—
Ohm's Law—Physics of sound as!
related to radio science—Measur-,
ing instruments—Power supply—-
Resistors—Inductors—Condens-
ers—Transformers and examples
—Broadcasting stations—Radio
Telephony—Receivers—Dia-
grams—Construction—Control
systems—ILoud speakers—Anten-:

nas—Auto Radio— Phonograph
pickups—Public Address Systems
—Aircraft & Marine Radio—Ra-
dio Compass — Beacons — Auto-
matic Radio Alarms—Short Wave
—Coil Calculations—Testing—
Cathode ray oscillographs—Static
Elimination—Trouble Pointers —
Underwriter’s standards— Units
&tables. REVIEW QUESTIONS

—Ready Reference Index.

|

COMPLETE ¢ PAY $1 AMO.

To get this J)ractlcal informa-
tionin han y form —Fill in and

AUDEL, Publlshers, 49 West 23rd St., New York
Mail AUDELS NEW RADIOMAN'S GUIDE for free examination. If 0. K. | will
send you $1 in 7 days; then remit $1 monthly until $4 is paid. Otherwise

i will returnit.

Occupation_ _ _ _ _ _ _ _ _
Reference_ _ _ _ _ _ _ _ _
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Please Note:

If you do not wish to mar this
page by clipping coupon —send
letter or penny postcard instead.
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... The 3rd Radio Boom—
not for Profit but for
Patriotism . . .

of radio when it was still “wireless”, in those hoary days of
1903—radio has always worked in cycles.

You may remember the first boom in the old wircless days
when the new art first caught the public’s imagination. This
was when the great steamship “Republic” collided with another
vessel in the year 1909. Wireless then for the first time in history
then proved the means of saving hundreds of passengers from 2
watery grave, An immediate boom in wireless developed, when
tens of thousands of young men, and old ones as avell, were bitten
by what was then known as the “wireless bug". Wircless amateur-
experimenters sprung up .all over the country and a huge amount
of old-time radio equipment was sold at that period.

Again in 1922-23 another-—-the second—radio boom developed,
almost overnight, when broadcasting first was started. This time
the boom was tremendous and it is estimated that considerably
over onc million people in the United States started to build radio
sets, beginning with crystal detectors; later on, one-tube “bloop-
ers”; and still later on, multiple tube sets—alt home built, on a
breadboard. This boom lasted several years and finally died out
when manufacturers of radio sets put the home-builder out of
business because it became cheaper to buy a set than build one.

Now in 1942, with the U.S. engaged in its greatest and all-out
War, we are entering another radio boom, but this time a different
kind of boom. As all radio manufacturers, whether they manu-
facture parts or sets, are now engaged to turn out radio devices
for our armed forces, there is very little left to satisfy the con-
sumer trade. Very many radio manufacturers have discontinued
building civilian sets entirely,. for the duration, while a few others
are still manufacturing sets, but only a small percentage. Alto-
gether, the entire radio industry manufactures only a pitifully
small amount of consumer radio sets and radio parts, and the
chances are that before the War is over, only a sufficient amount
of radio replacement parts will be manufactured to make sure
that the radio sets now in usc in the country are serviced, and
that they might not be silenced all together.

On the other hand, there has already been created a secrious
shortage of radio technicians of all classes—most urgently needed
by the U.S. armed forces, whether they are in the Army, in the
Navy, in the Air Corps, in the Marine Corps or in the Coast

ard. Nearly every available radio man will soon be in the
service,

This great shortage of radio man-power now has its full im-
pact on literally hundreds of thousands of men who must start
from scratch and learn radic in a hurry. Men from all classes
in life for some time have been flocking to radio in an ever-
increasing speed in order to heed the urgent call of our Govern-
ment.

The third radio boom of which we speak and which is already
under way, has therefore been created directly by the War, and
in recapitulating the two chief causes, we might enumerate them
as follows:
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EVER since the beginning of radio—and even before the days

Inecorpovating

RADIO & TELEVISION

'""RADIO’S GREATEST MAGAZINE""

THE RADIO BEGINNER
IS BACK

By the Editor —HUGO GERNSBACK

(1) The great scarcity of radio sets, parts and material,

(2) The abnormal shortage in radio man-power due to the
call to-the colors of all available radio technicians.

When we speak of this—the third and perhaps the greatest
radio boom—it should not be confused with the two that pre-
ceded it, because the present radio boom, unlike the two others,
1s not likely to create a bonanza in cash for any one.

This radio booms is not one that deals in profit but oune that
deals in patriotism. The boom is actually here. Overnight every-
thing that is printed in radio is snapped up by eager radio begin-
ners who wish to get letter-perfect in radio in the quickest possibte
time. Radio schools who teach radio—whether they are private
or Government—all report a tremendous increase in their activ-
ities; so do the publishers of radio books.

The 1942 type of radio enthusiast uses his spare time to learn
the rudimentaries of the radio art. This is very much like his
predecessors in the other radio booms and, indeed, he does not
differ very much from them with one exception and, that is, this
time he is desperately in a hurry to learn radio in record-breaking
time.

We are hearing from them every day during the week by letter,
by telephone and by telegraph. Many requests are for simplified
radio information—in other words, beginners’ articles. We are
happy that we are able to make our contribution to this worthy
cause; and, beginning with this issue of RADIO-CRAFT, we go
back to the early days of radio and are inaugurating a series of
radio beginner’s articles for those laymen who have to start from
scratch.

In a private survey which we have made, we have found a great
deal of dissatisfaction among those men who have started out to
learn radio only to find that many institutions .begin on a scale
too high up for the layman who does not even know the funda-
mental workings of electricity, let alone radio. It is unfortunate
that instructors cannot realize that a layman must start at the
bottom of the ladder before he can get anywhere. Many instruc-
tors, who should know better. assume that the student knows all
about electricity, when nine times out of ten he knows nothing
about it whatsoever. We would recommend that these gentlemen
start from the very beginning, because altogether too many stu-
dents have complained to us that the simplest fundamentals are
not being taught to them.

That is one of the reasons that prompted us to publish a series
of elementary radio beginner’s articles, not only from a theoretical
viewpoint but from a practical viewpoint as well, We have always
believed that the simplest way to lcarn radio is to build a simple
set, or a group of sets, yourself—"“Learn By Doing”, This is the
best, and the only manner in which radio should be taught to the
more than 600,000 young men who must be trained in radio
within the next twelve months.
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sTHE RADIO MONTH IN REVIEW ®

A Digest of News Events of Interest
to the Radio Craftsman

Woelders Walter Joensen and Frank Lo Preste are all smiles about the new throat microphone device,
supplied to the Curtiss-Wright Corporation, Propeller Division by the U. S. Army Air Force. Now, with
perfect comfort, welding instructors can communicate easily and clearly in training learners.

THROAT MIKES

SPEED UP

Our cover and the accompanying illustra-
tion show a new development of a two-way
telephonic equipment which is now supplied
by the Army Air Forces to welding instruc-
tors at the Caldwell, N. J., plant of the Cur-
tiss-Wright Corporation. By this means a
serious problem in speedy and cfficient train-
ing has been solved.

Herctofore the instructor had to shout at
the top of his voice to the pupil, who in turn
had to stop using his torch and lift his pro-
tective hood to listen to tha verbal instruc-
tions. This meant a loss of time in the all-
important job of training new welders.

By using a new and ingenious throat
microphone, heretofore used almost exclu-
sively by the Army, the Curtiss-Wright
people found a coniplete: answer to their
problemn. The instructor, who now can speak
in normal tones without raising his voice,
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WELDING

is able to communicate with the student
without any interference whatsoever. The
specially-designed throat microphone picks
up only the spcaker’s voice which is trans-
mitted, while the numerous and extraneous
factory noises are eliminated altogether,

The students are equipped with a set of
car-phones which fit snugly under their
protective metal hoods. The students are
thus enabled to hear the instructor’s voice
as il they were in a quict classroom, despite
the high level of noises generated by pro-
duction machinery and torches. As it is
unnecessary for the students to talk back to
the instructors the former do not require
throat microphones themselves.

The development is another simple yet

ingenious method to apply well-known
sounx! principles towards our ‘war effort.

RADIO-CRAFT
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ISSUANCE OF AMATEUR STA-
TION LICENSES DISCONTINUED.

The Federal Communications Commission
by its Order No. 87-B adopted September
15, 1942, has discontinued the issuance of
new, rencwal, or modified amateur station
licenses until further order of the Commis-
sion. This action has becn taken in view
of the many difficult administrative prob-
lems which have arisen in connection with
the issuance of amateur station licenses as
a result of the war. Inasmuch as many li-
censees are in the military services or en-
gaged in war industries in various parts
of the country, it is impossible for . such
station licensces to excrcise proper control
of transmitting apparatus and the control
of the premises upon which such apparatus
is located as required by the Rules and
Regulations Governing Amateur Radio Sta-
tions and Operators.

The establishment of the War Emergency
Radio Service will provide Civilian Defense
and State Guard organizations with the de-
sired emergency communication in connec-
tion with national defense and security. The
Commission will continue its policy in re-
gard to the issuance of new or renewed
amateur operator licenses or modification
of such licenses for change in operator
privileges. The holder of an amateur oper-
ator license desiring to maintain his amateur
status should submit application for amateur
operator and amateur station license rencwal
in accordance with the rules.

With respect to amatcur station licenses
which are valid as of the date of adoption
of Order No. 87-B and are not revoked
prior to their expiration, it is contemplated
that the licensecs thercof, who maintain
valid amateur operator licenses. will be
granted appropriate amateur station auth-
orization when amateur stations arc again
allowed to be operated, subject to the filing
of such additional application(s) as may be
required. It is further contemplated that the
future operation of amateur stations will he
authorized upon such bands of frequencies
as may then be allocated to the amateur
service.

Insofar as it is possible and practicable
to do so, the call letters ‘of outstanding ama-
teur station licenses will be reserved for
assignment to the present station licensee
upon proper application when licensing of
amatecur stations is resumed.

RADIO RECEIVER SHORTAGE
SERIOUS

Unless the government relaxes its rigid
ban on the manufacture of radio set re-
placement parts and raw materials, millions
of listeners soon will be without receiving
facilities, according to a survey made by
National Broadcasting Company last month.

It is estimated that there is only one
year’s normal stock of new radios now
available to replace obsolete receivers and
that the supply of radio repair parts has
been practically exhausted. When this
diminishing stock has been used up, it is
feared that the number of “dead” sets will
increase by 14,000 daily.

Approximately 60,000,000 scts were in
use when production of radios ceased last
June, foilowing a WPB order. Through
normal obsolescence, nearly one-tenth of
these sets will become uscless within the
next nine months. Reserve stocks are ample
to replace the majority of these aged in-
struments, but after the middle of 1943
dealers’ shelves and floors will be bare, A
large proportion of the mow useless sets
could be restored, it is believed, if the nec-
essary replacement parts were available.
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NEW TELEVISION SCHEDULE
FOR W6XAO

Thomas S. Lec, owner of the. only
operating television station on the West
Coast (W6XAQ), has announced that tele-
casts will be made alternate Mondays.

Since the current television programs in-
clude instructional and educational film and
talent prescntations that aid Civilian De-
fense and facilitate participation in the war
program, the new telecast schedule will be
another W6XAQ contribution to unity for
victory, Lee said.

Monday was selected for the hi-weekly
programs after a combination radio-televi-

sion survey showed it to be the “preferred

stay-at-home” night among West Coast
listeners and lookers. The Saturday night
schedule followed up to this time had been
selected for technical reasons, now mno
longer imperative.

With the change in schedule, Lec also
announced the installation for regular op-
cration of two new orthicon television
cameras. These are the latest type cameras
made by RCA on a special order placed hy
Lee in June, 1939, and only recently de-
livered.

According to Harry R. Lubcke, director
of the Thomas S. Lee Television Station,
thesc new cameras use only a small fraction
of the light nccessary for the iconoscope
cameras. Their potential advantages have
already been noted in operation, for the new
orthicon cameras were tested and proved
on a sncak preview on the telecast of Sep-
tember S, -

NEW 100-KW. TRANSMITTER
ON FULL POWER FOR WGEO

" A new 100-kilowatt radio transmitter,
one of the most powerful in the world,
has completed cxtenisive tests and is now
operating on full power for WGEQ, one of
the two. General Electric intcrnational
broadcasting stations in Schencctady, it was
announced last month by Robert S. Peare,
broadcasting manager.

The transmitter replaces one of equal
power released at government request last
December to KWID, San Francisco, to
augment the programs of KGEI, General
Electric station there, and to increase Cali-
fornia short-wave facilities to combat Japa-
nese propaganda in the Pacific.

“The new transmitter enables the WGEOQO
signal to cut through interference better
than before and, over most of the world,
should make its reception casy,” said Mr.
Peare.

“We have very favorable reports from
Australia and New Zealand where some
WGEQ programs are rebroadcast.

“From the mention that Berlin has made
lately of ‘Radio Schenectady,” we are con-
fident that the new signal, as well as that
of WGEA, our 50-kilowatt station here, is
also strong to Germany and the occupied
countrics of Europe.”

During construction of the new trans-
mitter, WGEQ continued on the air with-
out loss of time by the use of a previously
iicensed 25-kilowatt transmitter.

The station beams an English language
program, including an Anzac hour and also
features for American forces in the Pacific,
to Australia and New Zealand, from 6 to
8am, EW.T, on 9650 kilocycles. The New
Zealand National Broadcasting Service re-
broadcasts the Anzac Hour on long wave.

WGEO carries English, Spanish or Por-
tugucse programs to South America from
5to 11:45 pm, EW.T., on 9530 kilocycles.
Czech and English programs are beamed to
Europe on the same frequency from mid-
aight to 1 am.
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*THE RADIO MONTH IN REVIEW®
YING ONG—RADIO PATRIOT

Ying Ong, the youn
from Chungking, taE

Qur daily news broadcasts often con-
tain the quali{ying phrase: *“Chungking
radio says . . .” or “according to the Chung-
king radio . . . etc,, and this is accepted
without our realizing how such word gets
to us so quickly.

Well, the man who gets the credit is a
young Chinese, Ying Ong, who operates a
one-man listening post in Phoenix, Arizona.

This young man, a real patriot who has
the interests of China at heart, started some
three years age to listen to the Chungking
broadcasts on his all-wave receiver and re-
layed them to his fcllow _countrymen
throughout the country, in the form of tele-
grants and newspaper releases, at hiis o
expense. Even though it costs him about
$125.00 a ycar to do this, he ahsorbs the
expense willingly. Chungking took official
notice of his status and sent him a check
for $100.00. Characteristicalty he cndorsed
it and turned it over to the China Har
Relief FFund. He is an extremely modest
young man, dead serious, and in carnest,
“My work deserves no special praise.” he
wrote to the Editor of Radio-Craft. “Any
radio amatecur can®do what I have done.”
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Chinese-American patriot, is s.aafcd at his desk as he is listening to a broadcast
ing down the radio message in shorthand. He then relays the messages to all
newspapers and Chinese consulates throughout the United States, thus rendering an important news service.

Such spirit, we fecl, is like the spirit of
modern China; a spirit that won't be
crushed, and will fight on till victory is
achieved.

Mr. Ong methodically listens-in every
night, and takes down the messages in
shorthand. He sends copies to the F.C.C,
and to the Chinese newspapers and con-
sulates. He exliorts his fellow countrymen
in the U. S. A. to listen in on their radios
to the Chungking broadcasts, and one time
when such interest dropped off, he investi-
gated and found they could not compre-
hend some of the dialects being broadcast.
Cantonese is what most U. S, Chinese un-
derstand, so he informed Chungking ac-
cordingly, and they revised their U. S,
directed heam to Le in Cantonese. Interest
was immediately renewed.

Madame Chiang Kai-Shek lherself ads
dressed a letter of appreciation to him, and
he humbly acknowledged her recognition

‘with thanks. Such young men as this, we

feel sure, can be an inspiration to our own
American boys. Best wishes for continued
success. Ying Ong!
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*SERVICING®

ANALYSIS AND ALTERATION
OF AN ANALYZER

shows how to obtain a 150-megohm

range by using an auxiliary 6714 volt

battery and a one megohm 1% wire-
wound series resistor is connected between
the analyzer minus post and the plus battery
terminal. The test leads are brought out
from the analyzer plus post and the minus
battery terminal. (The battery in each case
is the 6714 voit battery.) The range selec-
tor knob is set to the R-times-10,000 range
setting. This range can be made a perm-
anent set-up in a revised analyzer.

The decibel ranges are actually the A.-C.
ranges with a D.-C. current blocking con-
denser inserted in the circuit so that audio-

in or power-output checks can be made

irectly~at the plates of audio amplifier
tubes. If such tests are to be made from
transformer secondaries or transmission

THF_ hooklet supplied with the analyzer

By TED POWELL

PART |1—CONCLUSION

regular A.-C. volts posts and then the
various reactance and dielectric losses and
phase-shift effects of the condenser can be
avoided, particularly at the low frequencies.

If extra A.-C. volt ranges are set up,

< the proper DB range value can be deter-

mined from various volt-power-decibel
ratio charts available in radio magazines,
texts or catalogues, or can be calculated
mathematically or graphically. The booklet
stipplied with the analyzer has such a chart.
Since the meter dial informs us that the
DB calibrations were made on a 600-mw.
zero DB reference leve] at a 500-ohm im-
pedance, we use the 500-ohm column in
the chart. If we set up a list of the analyzer
A.-C. volt and DB ranges and the corre-
sponding volts gain or loss in the chart
we get the following:

lines, the test leads may be inserted in the 2.5 volts - 4DB 1.0928
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10 volts + 8DB 4.3507

50 volts +4-22DB 21.805
250 wvolts 4-36DB 109.285
1000 volts +-48DB 435.07

Even if one is unfamiliar with DB theory,
one can see at a glance that the A.-C. volt
ranges are in a roughly direct proportion
to the voltage values given in the voltage-
value column in the DB chart. Therefore
we can use simple interpolation between the
analyzer A.-C. volts and the chart's volts
column, get the new value of chart-column
volts and then read off the new DB value
(or interpolate again, if necessary).
Therefore, if we were to set up a new 500-
volt A.-C. range in the analyzer, we would:
have a DB volts gain value of twice that
given for the 250-volt range, or 109.285
times 2, or 21857 volts. Looking up this
218.57 value in the 500-ohm impedance col-
umn, we get a value of plys 42 DB.
Similarly, we can find the proper DB
range for any other A.-C. volt range we
might care to set up in an analyzer.

This value of plus 42 DB could also be

-obtained graphically by plotting the five

A.C. volt ranges and their corresponding
DB values on logarithmic plotting paper,
running off the straight-line curve and then
reading off the proper DB value for any
voltage within réason. Or else, it can be
calculated by using the simple DB formula
which can be employed where we are work-
ing between equal impedances or with the
same circuit at different levels.

The manufacturer's booklet explains
some other miscellaneous tests that can be
made with the analyzer, such as condenser
capacity checks with the aid of tapped
transformers and curves, etc.

THE HIGH-YOLT RANGES

When television, cathode-ray, transmitter
and various industrial electronic circuits
must be serviced, voltages considerably
higher than those encountered in usual radio
service work must be handled.

The manufacturer supplies a high-voltage
multiplier (the “Televerter”) for obtaining
a 5,000-volt D.-C. range. Such a multiplier
must of necessity be a costly and specially
designed high-voltage unit in order to limit
leakage and prevent flash-over and injury
to the operator. The manufacturer points
out that since the analyzer has a highly
sensitive 50-pa meter, a leakage current of
only 1 pa through the meter coil can cause
an error of 2% and at 5,000 volts a minute
leakage of several thousand megohms can
cause such a relatively high crror. For this
reason this Televerter is made as a sepa-
rate heavily insulated unit to be mounted
in the compartment which the writer cut
away. It cuts in on the 2.5 volt range as
shown in Fig. 1, However, there appears
to be no serious objection to mounting the
unit within the meter compartment itself
and connecting it permanently to the minus
volt-amps-post arid to a large well-insulated
plus post mounted on the analyzer panel.
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It bhas been donc on some commercial
analyzers with ranges as high as 10,000
volts  (Precision—06,000 volts, Clough-
Brengle—7,000 volts A.C.and 10,000 volis
D.-C, etc.) A similar multiplier could be
installed for a high-volt A.-C. range by
allowing for peak voltage.

In the case of the 5,000-volt D.-C. range,
an insulated multiplier of 99,950,000 ohms
1s theoretically necessary since there already
is a total of 50,000 ohms in the 2.5-volt
range where it cuts in on the analyzer cir-
cuits. This produces the total of 100 meg-
ohms for the 5000 volt range (100 meg-
ohms times 50 pa. equals 5,000). As alrcady
stated, this multiplier must be well insulated
and ALEE. standards call for twice the
maximum volts plus 1,000 volts, or about
11,000-vo!t insulation.

In the case of the 5,000 A.C. range, we
have a meter current of 1 ma. and a
“resistance” of 2,500 ohms and a total cir-
cuit resistance of 2,500 ohms at the 2.5-
volt A.-C. range. Under these conditions,
a heavily insulated multiplier of about
4,997,500 olims would be theoretically neces-
sary to produce the S-megohm total needed
(5 megs times | ma. equals 5000 volts),
Here A.-C. peak voltages must be taken
into account and AL.E.E. standards call
for about 15,000-volt insulation. However,
such high standards do not necessarily have
to be met in the case of intermittent-duty,
low-power test cquipment. Cumulative di-
electric heating and breakdown stresses will
not ordinzrily tend to develop to the extent
which they do in constant duty high-tension
power transmission lincs and transformers,
for instance.

Gencrally speaking, higher voltage ranges
of 7,000 or 10,000 volts in a standard
analyzer are 1mpra"t1cal becausc of the rela-
tively great leakage problem involved. Spe-
cially designed equipment is generally neces-
sary and a spccially insulated meter and
multipliers in a well-insulated assembly is
advisable,

GENERAL SUGGESTIONS

Besides the above remarks, some addi-
tional suggestions are presented here for
the analyzer operator and manufacturer to
consider,

Most radio servicemen and lab tech-
nicians complain about inconvenient scales
and small meter dials. This may sound
somewhat petty but it should be berne in
mind that when a man must operate an in-
strument continuously over eight or ten
hour stretches and must take countless read-
ings, such factors add considerably to eye-
strain, fatigue, higher error percentage and
decreased production. This is something to
consider with all seriousness in times such
as these. Five and seven inch meter dials
are possible with a 50 pa movement and
their general adoption would be a boon to
the professionals.

More ranges are advisable in the case of
nearly all amalyzers. Thus when an an-
alyzer has no 500-volt range, an awkward-
reading 1,000 volt scale must be read for
the great number of 250-to-450-volt read-
ings that must be taken in rcgular radio
service work. This factor coupled together
with a sinall meter dial results in quite a
strain on the cyes and nerves over a day-
long stretck of testing.

Again, in this particular analyzer, an
R-times-100 range is omitted and an R
divided by 10 and an R divided by 100
range would be of considerable benefit in
radio work. Of course, very low-ohmage
ranges present some difficulties but they
can be overcome without too much trouble
or expense. Only a part of the ohms read-
ing scale is really useful {at the low-chms)
and all the scales are necessary for accurate
readings.
RADIO-CRAFT. for

= o

.loss of gain.

NOVEMBER

FCS A LR

Yy
i

The low-ohm reading scales arc badly
needed for various low-ohmage checks
such as turn-to-turn and layer-to-layer
shorts, resistance joints and erratic contacts
in power transformer windings, audio
transformers, audio power output sccond-

aries, speaker voice-coils, and chokes. Then”

there are resistance, erratic contact and
rectification joints at bolted, riveted, sol-
dered or movable-contact connections which

somectimes must be checked for elusive
noise, distortion, losses and oscillation
sources.

Most radio men can recall many in-

stances of wasted hours and irazzled nerves
caused by “bugs” which could have been
tracked down in short order by low-ohm
ranges. The writer can recall a few of his
own headaches, One was a case where an
auto receiver showed symptoms of inter-
mittent oscillation and distortion and some
Repeated analyzer checks
failed to show up any fau'ts. Oscilloscopic
checks tended to indicate some trouble in
the oscillator stage. Tapping about with a
screw-driver brought on erratic perform-
ance. Eventually the trouble was traced to
a resistance-oxidation riveted joint between
the ground lead of a trimmer condenser
and the chassis. A low-ohms range would
have shown up the phony joint.

In another casc several hours were wast-
ed on a small midget receiver which had a
peculiar case of aundio distortion at the
higher frequencies. Checks, with analyzers
again slowed up no defects. Oscilloscopic
checks had to be resorted to some trouble
in the output stage scemed to exist. The
pliers were accidentally caught under a lead
on the output transformer and the power
tube plate to transformer lead partcd from
the transformer lug. It was a “cold solder”
joint and was the cause of all the trouble.
No doubt there was oxidation at the con-
nection and some rectification distortion in
the way of harmonics was present. Again,
a low-ohm range would have shown up the
trouble,

Another case was one where a receiver
showed erratic voltage at the receiver am-
plifier tube plates in all stages. This re-
sulted in varying volume, noise, occasional
distortion, overheating tubcs, etc. After
some chasing about, it was found that the
power transformer was putting out a vary-
g voltage to the rectifier. tube. By dis-
connecting the transformer from the re-
ceiver and loading the secondary with an
appropriate resistance and checking with
the analyzer again, it was found that there
was some sort of a layer-to-layer short in
the primary, causing the erratic voltage
output and noise. The short was intermittent
and made the tracing job a bit tedious.
Again a low-ohmage check of the trans-
former windings would have located the
trouble without much bother.

These three examples have been cited to
show manufacturers the need for low-
ohmage ranges in an analyzer.

Obviously, if any additional ranges are
incorporated in the analyzer, a rotary
selector switch of more than 12 positions
is necessary. By using a two-switch-system
or clse a switch with a larger diameter, the
contact-to-contact gap problem can be met.

A T.P.D.T. switch and an extra pair of
jacks can be incorporated in the analyzer
so that the meter can be isolated for ultra-
sensitive, 50-pa. and .125-volt D.-C. read-
ings. This would make possible convenient
leakage and resistance-joint tests as well
as two extra low-reading ranges. Midget
relays or fuses for the protection of the
meter coil might be advisable here.

The mechanical sections of the switches
and potcnhometers should be lubricated
light'y to minimize wear.

An a]ternatwc analyzer case alteration

1942

*SERVICING®

would be to knock out thc compartment
wall and employ the complete case. A new
plastic panel can then be made up. The old
metal panel could be removed and “used as
a tempiate to mark off the new panel. The
analyzer components can be mounted on the
new panel as is, but with the meter rotated
90 degrces so that the new case can be
stood up on the long side. The 12-position
switch can be used for the R divided by
10, R, R times 10, R times 100, R times
1,000, R times 10.000, 2.5-volt, 10-volt, S0-
volt, 250-volt, 500-volt, and 1,000-volt
ranges. A sccond switch of five positions
can be used for the lighter current ranges.
Jacks arc advisable for the heavier current
ranges because the switch contacts can not
stand up under these currents. The 1 ma.
and 100 pa jacks can be utilized for the
sensitive 30-pa and .125-D.-C. volt ranges
in conjunction with a T.P.D.T. switch. An
additional jack, a 67Y2 volt battery and a
1% wire-wound resistor can be installed
to obtain a 150-megohm range, In the
manual supplied with the analyzer the re-
sistor and battery are hooked up in scries
from the extra jack to the minus volt-ils
jack and the plus volt-mils jack is used as .
15, and the selector switch is set to the R-
times-10,000 range.

There should be room for the installation
of current transformers for A.C. current
ranges. Jacks would be necessary, since
most standard A.-C. current ranges are: too
heavy for selector switch contacts to handle
safely. Jacks could be used for the D.-C.
current ranges as well, and thus the an-
alyzer would consistently have jacks for all
current ranges and the extra selector
switch can be eliminated. Thus a super-
analyzer could be created which would com-
binc all the advantages of both the Weston
772 and 750 analyzers.

The following are suggestions for com-
bating the high-voltage range leakage
problem :

Heavier, moisture-proof, asbestos-type
insulation could be used for the®analyzer
wiring to l\ccp down wiring leakage.

All connections could be painted over
with some sort of insulation type lacqucr
or asphalt pamt such as “Rubberoid” or
“Dolp’s Oil" to aid in the reduction of
surface-moisture leakage.

The analyzer panel could be made of some
sort of a plastic instead of metal to remnove
a large common concuction path.

The meter case and panel could be coated
with Ceresin wax to prevent the formation
of surface condensation moisture.

A small candelabra-type 115-volt socket °
could be installed. within the analyzer case
to supply warinth to keep the components
dry under unfavorable operating conditions.
Heavy insulated jacks mounted on sinall
bosses in stand-off style to limit leakage
between jacks might be used.

All high-voltage multipliers could be
scaled in plastic tubes with high-test wax
so that all connections or terminals can be
scaled and leakage minimized. All volt-
range multipliers could be wired in a cluster
arrangement about the rotary switch itself
instead of on terminal strips, and in this
way eliminate many leakage paths.

Quite naturally, the cost factor is the
governing element in the design of any com-
mercial test instrument and such features
both old and new as described above may
be largely impractical for this reason. Fur-
thermore, the war production program has.
made the design alterations of any type.of
equipment out of the question now. How-

ever, lab technicians and more advanced
radio men can huild ore alter their own
equipment. Perhaps later the analyzer

manufacturers will consider the sugges-
tions offered. when they will again «design
new apparatus.

75
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- TRANSFORMERLESS POWER SUPPLIES

By THE ENGINEERING DEPARTMENT, 4erovox Corporation

VOLTAGE QUADRUPLER CIRCUIT

When two hali-wave doublers are oper-
ated in series, as in Figure 7, a practical
voltage quadruplcr circuit is obtained. Oper-
ation of this circuit is explained in this man-
ner: When the lower side of the supply line
is positive, diode V, passes current, charg-
ing capacitor C, to a. voltage equal to the
line peak less the drop in. V.

When the line polarity reverses, the plate
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CAPACITOR PEAK VOLTAGES
€y1.C2 LINE VOLTAGE X 1.41
C3.C4 LINE VOLTAGE X 2.82
AN QUTPUT. FILTER CAPACITOR WOULD'BE RATED AT
" LINE VOLTAGE X S.64
VOLTAGE QUADRUPLER
FIG.7

of V, is positive at a potential equal to the
voltage across C; plus the line peak, Vs
passes current and the ‘capacitor Cs is
charged to a voltage equal very nearly to
twice the line peak.

Now, when the upper side of the line
swin~s positive, C; is also charged very
nearly to the line peak by current passed
by Vi And when the lower side of the line
swings positive,- C, is also charged by cur-
rent through V. to a voltage equal to the
line peak plus the voltage across Ce less the
tube drop. Thus, the voltages across Cs and
Ci are each equal to a littie less than twice
the peak line voltage.

+ Ry -

]
$ e 4

CIRCUIT OF PRACTICAL QUADRUPLER
FIG.8

7%

PART ll—Conclusion

The final result of this action is that the
total voltage presented to the load R is the
sum of the voltages across C; and Ci—
approximately four times the linc peak for
low values of load current. Hence the term
voltage quadrupler,

C: and C, must be capable of handling
the line peak ; C; and C, twice that voltage.
The quadrupler circuit is symmetrical and
accordingly casy to filter.

Constants given in the quadrupler circuit
in Figure 8 are those arrived at in an experi-
mental setup by the editors. Performance of
this practical circuit is shown by the output
voltage-load current curve, Figure 9.

The quadrupler is not the ultimate in
voltage-multiplying circuits. The principle
may be cven further e¢xtended. Practical cir-
cuits have been set up to multiply the line
voltage by six, eight, and ten without trans-
formers. However, the voltage regulation

of these chain-type circuits is poor, and

the heater-cathode potential at the high-

voltage end of the string will greatly exceed:
the maximum value permissible for a given

tube, giving rise to immediate or at Jeast
premature breakdown.

It is seen from the foregoing explanations
that in all transformerless voltage-multi-
plying circuits capacitors are separately

charged and then permitted to discharge in-
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series. The operation of switching these
capacitors alternately into charging and dis-
charging positions is performed automatic-
ally by the tubes.

BRIDGE RECTIFIER CIRCUIT

A simple transformerless bridge rectifier
circuit is shown in Figure 10. This unit is
a full-wave supply which does not give a
“hot” conncction back to the power line.
The bridge rectifier is particularly advan-
tageous for supplving power to certain test
instruments, such as oscillators and vacuum-
tube votmeters, which do not require high
plate-voltages but demand compactness and
economy. Another distinguishing feature of
the bridge rectifier circuit is that the two
tubes opcrate in series and a line voltage of

twice the ordinary valuec may be used when.

desired, provided that the filter capacitors
can withstand the higher output voltage.
Operation of the bridge circuit takes place

RADIO-CRAFT

in the following manner: When. the upper
side of the power line is positive, diode L
of the upper tube passes current, charging
the input filter capacitor,. through diode 4
of the lower tube, to the line peak voltage
less the drop through the two diodes.

Upon reversal.of the line polarity, diode 3
of the lower tube and diode 2 of the upper

"
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Fig.10-

tube pass.curreit, again charging the input
capacitor.

Thus, both. halves of the supply-voltage
cycle are utilized: and. full-wave rectification:
thereby secured.. The ripple. voltage across
the capacitor is at twice the line frequency
and: therefore ‘may be filtered as easily as
the output of a full-wave rectifier. The input
capacitor,. like the same unit in the half-
wave rectifier circuit, nced be capable of
withstanding only the line peak voltage.

Constants given in the circuit diagram-are
those employed by the editors in. a test cir-
cuit, and the curve of Figure 11 is the out-
put voltage:-load current characteristic ob-
tained with those values.

CONSTRUCTION AND OPERATION NOTES.

Transformerless power supply circuits: do
not generally require mechanical and elec-
trical treatment different from that'common
to other types of power units, except that
care: must be taken to-ventilate these units.
The tubes designed for this service have
high-voltage heaters and their envelopes
radiate considerable heat. The high-capaci-
tance electrolytic capacitors may soon be-
come. damaged. from exposure to the heat.
At the same time, the powered. unit might
have its operation impaired by the heat gen-
crated by the power supply. It is strongly
rccommended that the transformerless
power supply be located near ample air
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vents judiciously placed in the instrument
or receiver case,

In any of the circuits described in the
foregoing discussions, larger output cur-
rents may be obtained by connecting two or
more tubes in parallel ‘wherever one tube
is shown in the diagram. Voltage regula-
tion may be improved to some degree by
the use of larger filter capacitances than
those specified, and still further by means
of small gaseous voltage regulator tubes,
such as types VR75, VR0, VR10S, VR150,
and 874, used singly or in an appropriate
series combination. Rectifier tubes of full-
wave separate cathode type of construction
may be employed in any of the circuits in
which a number of scparate diodes is indi-
cated. By doing so, two effective tubes are
made available in each envelope, providing
compactness and easc of replacement.

The high-voltage hecaters of tubes de-
signed principally for transformertess power
supplies are connected to the line through
a suitable dropping resistor (often built
directly into the line cord, in order to remove
heat sources from the chassis) or to the
other hecaters connected in series in the
powered circuit. When the series heater
arrangement is employed in a radio receiver,
the tubes must be placed along the string
in a preferred sequence in order to minimize
the hum due to heater-cathode leakage. The
rectifier tube, being able to withstand the
highest value of heater-cathode voltage, is
placed first in the series string, closest to
the line and farthest from ground. One

transformerless supply tube—type 117Z6-
GT—has a 117-volt heater that may be con-
nected directly across the ‘A.C. line without
a dropping resistor. This tube enables the
construction of transformerless power sup-
ply units of extreme simplicity and economy.

It will be observed from the circuit dia-
gramns in this article that most transformer-
less power supply circuits provide a dan-
gerous connection back to the power line.
Often, in the case of the simple half-wave
line rectifier used most frequently in midget
radio scts, this “hot” connection is likewise
the B-minus point or chassis ground. In such
an arrangement, any negative point in the
circuit is at line potential. When the nega-
tive return is thus common to the chassis
(and metal cabinet), there is grave danger
of electric shock and fire.

Every possible precaution shou'd be taken
in the design of equipment to be powered
by transformerless supplies to guard against
shock to the operator and accidental ground-
ing of the power line. It is urged that the
bridge circuit of Figure 10 be used when-
ever possible in -test instruments, in pref-
erence to the other circuits.

When experimenting with transformer-
less voltage multiplier circuits, such as the
tripler, quadrupler, and higher-order mul-
tipliers, the operator must bear in mind that
the circuit will most certainly deliver a volt-
age equal to several times the line peak,
when supplying a light load. The extreme
compactness of the transformerless multi-
plier, together with the conspicuous absence

Servicing Notes
Trouble in . . .

. ADMIRAL 4A, 4D, 4F

Weak reception on the low frequency end
of the dial is a very common complaint.
These sets have no low frequency trimmers,
therefore, tune set to a weak broadcast
signal around 600 kc. and vary the LF.
irequency until the best reception is ob-
tained ; then retune the high frequency Osc.
and R.F. trimmers. In nine out of ten cases
this cures the complaint.

. ADMIRAL P5, XP5

Lack of reception or intermittent recep-
tion in these -models is oiten caused by
the battery/electric switch. To remedy this
clean switch ccntacts with carbon tetra-
chloride and spring contacts to make better
connection. With the failure of one-half of
the filament of the 3Q5 tube, this set will
not function on electric light lines, but has
no noticeable effect when on battery.

. ADMIRAL 5X
No reception on this set is often caused
by failure of the oscillator coil. Ii replace-
ment is not available, it is a cimple matter to
rewind this coil, being sure to use new wire
of the same size and with the same number
of turns as the original coil.

'FIRESTONE R3121 (R312}

Hum in this set is usually caused by open
filter condensers. Poor tong is often caused
by leaky coupling condenser from plate of
the 6Q7 tube to the grid of the 25L6 tube.
Open resistor or resistors in the grid cir-
cuit of the 25L6 tube has the same effect.

Loy Duncan,
¢/o Palm Beach Mather Co.,
i¥. Palm Beach, Fla.
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. PHILCO 41-100 {and others using | A5
tubes)

Due to the extremely high plate load re-
sistance of the 1AS5 tube and the low cut-
rent drain, the output transformers on these
sets may be wide open and the set still
perform. About the only difference noted
will be slightly weaker reception with poor
tone at medium and high volume. Replace
the transformer, using one suited for a tube
of 25,000 ohms plate load.

. PHILCO PTsI
Complaint : hum or poor tone when tuned
to the station. Try disconnecting the A.V.C.
lead from the rectified socket. Some of these
sets had the A.V.C, circuit tied to a dead
lug on the rectifier socket and the slight
leakage, especially-in damp weather, causes

the above complaint.

. PHILCO 138-4

No reception on this set may be caused
by the primary winding shorting to the sec-
ondary, throwing 200 volts to the grid of
the 6U7 tube. This is caused by insulation
breakmg down on the tickler coil. This is
easily repaired. First remove the S.W. coil
(the set upside down on the bench, the right
hand coil toward the rear of the chassis),
being sure to mark down which is grid and
which is B-plus. Next carefully remove the
wax {rom the primar\' winding. At the grid
connection find the wire that ssemingly goes
into the primary winding. This wire goes
into a slot, down under the pnmary coil
form and comes up beside the primary
winding opposite the plate lead, going
around the coil for one-half turn to a dead
end. Remove this and replate. Return coil
to set and job is completed.

. ZENITH 5G636, 5G635

Intermittent reception on these sets is
often caused by dirt and corrosion on the
tube base pins, or by the contacts of the
sockets losing their tension. To correct this
trouble tighten the contacts by forcing them
together with the point of an ice pick, then
rock the tubes back and forth several times
to clean the dirt off the pins. No reception
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of heavy iron-core components usually asso-
ciated with dangerous high-voltage equip-
ment, tends to reduce the operator’s alert-
ness to the high-voltage danger.

For the benefit of designers of trans-
formerless power supplies, a tube table has
been supplied in Part I of this article, this
article, histing the principal charagteristics
of all the tubes designed especially for trans-
formerless operation. In addition to the
rectifiers listed in this table, the following
types combine a transformerless rectifier in
the samne envelope with an output amplifier;
12A7, 25A7-G, 25A7-GT, 32L7-GT, 70L7-
GT, 117L7- GT 117M7- GT 117N7- GT and
117P7-GT. The heater voltages of these
tubes are evident from the first part of the
type number.

—Aerovosr Research Worker

CORRECTION
The following diagram was erroneously
omitted from Part I of this article, which
appeared in the October issue.
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is often caused by the output transiormer
going bad.
Loy Duwncaw,
¢/o Palm Beach Mather Co.,
¥, Palm Beach, Fla.

EC-1 ECHOPHONE

"This receiver is not equipped with fly-
wheel tuning, But if two races of roller
bearings about three inches in diameter and
three-cighths of an inch wide can be secured
they will serve excellently as flywheels. All
you need to do is take the receiver out of
its chassis, take off the two retaining wash-
ers that hold in the dial shafts and slip the
shafts out. Then to increase the diameter
of the shaft just wrap a little friction tape
around it and force on the bearing. In order
to keep the outer ritn of the bearing from
turning take a punch and crimp the grease
retaining washers. The bearing I used was
out of an airplane engine. In other types
of bearings you could fill the space with
molten solder or lead. This would also in-
crease the flywheel cffect. Put the shafts
back in and c¢rimp ‘on the washers with
pliers and the job 1s done.

The cffect obtained is strikingly like that
on the more expensive model EC-3 receiver.
This coutd be adapted to other receivers
with similar changes. I find the tuning much
easicr now,

Pvr. DaLe E. Petty,
7th. Reconnaissance Sq..

France Field, C. Z.

. 1942 RECORD CHANGERS

Quite often the set screws that adjust the
arm for proper landmg cannot he set be-
cause of the groove in the pivot shaft made
by the original sctting. To cffect a perma-
nent repair, take out the pivot shaft and file
the grooves clean and fhll in with solder.
Re-assemble and you can now casily set the
set screws in the right place without them
slipping back into any previously made de-

pression.
R. RuBIx,
Minor’s Radio & Electric
Service Co.,
Baltimore, Md.
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PHILCO RADIO PHONOGRAPH MODELS 4ﬁ-lO'|0, 42-1011W, 42-1011M

Connecting Aligning Instruments

Either & vacuum tube voltmeter or an audio
output meter may be uied ams a signal indi-
cator when adjusting the receiver.

Vacuum Tube Voltmeter: To use the
vacuum tube voltmeter as .an aligning indi-
cator, make the following conncctions: At-
tach the negative (=) terminal of the volt-
meter to any point in the circuit where the
A.V:C. voltage can be obtzined. Connect the
positive (+4) terminal of the vacuum tube’
voltmeter to the chassis.

Audio Output Meter: Terminal No. 1 is
provided on the leop aerial panel for con-
necting one lead of the audio output meter
to the voice coil of the speaker. The other
lead of the meter is connected to the chassis,
When using these connections, the lowest
A.C. scale of the meter must he used. (0 to
10 volts.)

The audio output meter can also be. cone
nected between the plate of the cutput tube
and the ground of the chassis.

8ignal Generator: The radio can be. aligned
in the cabinet or removed from the .cabinet.
When adiusting the “LF.” padders, the high
side of the signal generator is <connected
through a .1 mfd. condenser to the lug on
the aerial secction of the tuning condenser.
The ground or low side of the signal gen-
erator is connected to the ground of the
receiver.

When aligning the R.F. padders with the:
radio in the cabinet, a loop is made from a
few turns of wire and connected to the signal
fenerator outbut terminals; the loop is then
placed two or three feet from the loop of the
cabinet, If the radio is aligned outside of
the cabinet, without the loop connceted an
aerial input transformer, Part No. 76-1134
will be required. Insert the transformer
into the external aerial socket on the rear
of the chassis. Connect the high cutput ter-
minal of the signal generator to the terminal
on the transformer. Connect the ground ter-
minal to the chassis.

After connecting the alighing indicator,
adjust the compensators in the order shown
in the tabulation below. Locations of the
compensators are shown below. If the out-
put meter pointer goes ofl scale when ad-
-justing the compensators, reduce the strength
of the signal from the generator.

Note A—Dial Calibration:. In order to ad-
just the recciver correctly, the dial must be

“‘aligned to track properly with the tuning

condenser. To ' adjust the dial, proceed ‘as
follows:  With the tuning condenser closed
(maximum capacity), set the dial pointer on
the extreme left index line at the low .fre-
Quency end of the broadcast scale. The ar-
rangement of the drive cable in this position
is shown in the schematic.

Note B—When adjusting the low frequency
compenszfor of Range Onc (Broadcast) or
the acrial padders of the high frequency tun-
ing range; the receiver Tuning Condenser
must be adjusted (rolled) as follows: First,
tune the compensator for maximum output,
then vary the tuning condenser of the re-
eeiver for maximum oputput. Now tuarn the
compensator slightly to .the right or left and
again vary the rveceiver tuning condenser for
maximum output. This Drocedure of first
setting the compensator and then varying
the tuning condenser is continued until max-
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This de luxe console model with 12-inch dynamic
speaker, has a built-in aerial for all-wave
reception.

imum output reading is obtained.

Note C—To accurately adjust the high fre-
quency oseillator compensator to the funda-
mental instead of the image siznal, turn the
oscillator compensator (5B) to the maximum
capacity pesition (clockwise). From this po-
sition slowly turn the combensator counter-
clockwise until a second peak is obtained on
the output meter. Adjust the compensator
for maximum output at this sccond peak.

If the above procedure is correctly per-
formed, the imege signal will be found (much
weaker) by turning the signal generator dial
910 KC above the frequency being used on
any high frequency range.

The aerial padder (5A) must be adjusted
to maximum by rolling the tuning condenser.
If two signal peaks occur when turning the
padder, adjust the maximum output on the
first signal peak from the tight position
{screw all-the way down) of the padder.
Phonograph Reproducer Adjustments

To reproduce the sound from a record, the
light beam of the reproducer must be care-
fully positioned on the light sensitive cell.
If the light beam ie not carefully sect, the
sound reproduction will be distorted, wesk
or, if the light beam is completely on or off
the cell, the phonograph will be silent.

If any of these conditions exist, the fol-
lowing adjustment procedure should be made:

Note—These adjustments should be made
with the power line voltage at 117 volts A.C.
A. Adjusting Width of Light Beam

To make this adjustment push the lamp
socket assembly into its holder until a clear
image of the lamp filament appears on the
light cell. The socket should then be slightly
pushed in beyond this point until the rec-
tangular spot of light is 6/82” in width.
The socket assembly is now rotated so that

the spotlight js vertical
B. Positioning the Light Beam

To position the light beam on the light
cell, turn the adjusting screw at the lower
left side of the reproducer until the spot 1s
half on the cell and half on the mectal frame
surrounding the cell.
C. Adjusting Intensity of Lamp N

When shipped from the factory, the lamp

of the reproducer ia adjusted for best oper-
ating efficiency. Thé intensity of the light
from the lamp is adjusted by Compensator
No. 17 located on the radio chassis. Under
ordinary circumstances, an adjustment will
not be necessary. When replacing the re-
producer or lamp, however, it may be neces-
sary to reasdiust the light intensity. In this
case the compensator is adjusted as follows:

1. Turn volume control on full and play a
record.

2. While the rccord is playing, turn Com-
pensator 17 in the direction necessary
to get the best operating peoint without
distortion. By turning the compensator
the strength of the pick up output is
increased or decreased.

D. Installing New Lamp

When installing a new lamp in the socket,
there are two positions jn which the lamp
can be inserted. Ordinarily, either of these
po:itions can be used. In some cases, how-
ever, due to the lamp filament being off
center, the lamp must be inserted in the po-
sition that gives the best centering of the
spot of light on the vibrating mirror.
Radio Section

The radio incorporates the Philco Built-in
Super Aerial System for reception of stand-
ard broadcasts and Short-Wave stations;
electric push-buttons for automatically tun-
ing stations in addition to monual tuning;
three tuning bands covering 540 to 1720
K.C, 2.3 to 6.7 MC and 9 to 15.5 MC; two
LF. amplifier stages; two variable tone con-
trols which vary BASS and TREBLE
audio frequencies; automatic volume control;
push-pull beam power pentode audio out-
put stage; PHILCO LOKTAL tubes; and a
12-inch concert grand balanced field Electro-
dynamic speaker. In addition these models
are designed to receive the sound of a tele-
vision program tuned in by special Philco
television radioe.
Intermediate Frequency: 465 KC.
Power Supply: 116 volts, 60 cycle A.C.
Phonograph Section

The phonograph of each model eonsists of
the PHILCO automatic Record Changer with
a stroboscope pitch and tempo control and &
dual epeed motor that can be adjusted to
Play not only normal speed records (78 RPM)
but also slow epeed records (331/8 to 39
RPM) ; the Philco Photo-Electric Reproducer
with a floating jewel which reproduces sound
on a beam of light, and a special phonograph
amplifier stage for operation through the
push-pull output tubes of the radio. The
automatic record changer plays 12 ten-inch
or 10 twelve-inch records at one loading.
The automatic record changer is also equipped
with provision for attaching a Philco Home
Recording Unit Model HR-2 for making
phonograph records in the home. The Home
Recording Units can be obtained from your
Phileo distributor with complete instructions
for installation and operation.

SIGNAL GENERATOR RECEIVER
Operations Output Connections Dial Dial Control Adjast Compen- SPECIAL
in Order to Receiver Setting Setting Setting sators fn Order INSTRUCTIONS
1 Lug Aerial Section 4565 KC 580 KC Vol. Max. E0A, 41A
of Tuning Condenser “Brdcst” Push-button IN 408, 40A
2 Use Loop on Generator 1500 KC 1500 KC Vol. Max. 6E. 6
or Aerial Trans. “Brdest’’ Push-button IN Note A
] Use Loop on Generator 6580 KC 680 KC Vol. Max. 6D Roll Tuning Condenser
or Aerial Trans. ““Brdest” Push-button IN Note B
4 Use Loop on Generator Repeat Operation No., 2
5 Use Loop on Generator 6 MC 6 MC Vol. Max. 6C
“Police” Push-button IN
6 Use Loop-on Generator 16 MC 16 MC Vol. Max. 6B, 6A Note C
“S.W."” Push-button IN
78 RADIO-CRAFT for NOYEMBER, 1942
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- QUAL FY-AT HOME-QU CKLY

for your pick of the 200,000 RADIO JOBS in the Armed Forces,

Commercial Broadcasting & Industry.
s

Use this Standard New Home Course in
BASIC RADIO COMMUNICATIONS
to brush up and meet today’s requirements

lF you want to prepare yourself for a radio post in advance of induction
or enlistment in the military services—if you want to get into radio
broadcasting or into the radio industry—here is the book that will give
you the basic training you need. FUNDAMENTALS OF RADIO trains
you in the entire field of basic radio communications, from the simplest
circuits right through FM transmission. No previous experience is neces-
sary. This easy-to-grasp home course is written not for engineers, but for
student technicians who must know how to maintain and operate all types
of radio apparatus, and have only a limited time in which to master the

required essentials.

“The One Book Unique In The Radio Field?”?

““With this one volume alone, men with no previous radio experience or knowledge can
- + . obtain a thorough grounding in radio principles. In thoroughness, this book is out-
standing . . . in the authors’ appreciation of the reader’s outlook and problems . . . the
one book unique in the radio field.”
—Scientific Americon.
“For many years, I've sought an adcquate answer to the oft-repcated question, *“Where can
I find a book which, in ope volume, will teach me the fundomentals of radio?’ This
book is the answer I've waited years to have.”

—E. K. Cohan, Director of Engineering, C.B.S.
“Anyone mastering the contents of FUNDAMENTALS OF RADIO should possess all the
preliminary requirements of radio men and technicians for military and naval service.”
480 PAGES —E. E. Tierney, Chicf Instructor, Eastern Radio Institute, Boston, Mass.
Size: 6~ x 9"

C OM P L E T E Circuits—Power, Energy, Fuses, Batteries, - Electro-
magnetism, Generators, Mete;s, ’l‘r%nsnf;rn;era‘.vk ctiv
fiers, Resonance Testing, Voice an usic aves—
TRMN'NG FOR TODAY'S Electronic Principles—Rectified Power Supplies—Sound
- and Elcclr!i!cal T;ansmissio’}.laeTSz;‘nnd, Dii‘o‘“«‘iim'nrm

phones — Reproducters — Telephone — Loudspeake.
IMMEDIAIE NEEDS R Audio Amplifiers—Public Address Systems—-Yacuum-
: 2 Tube Instruments—Oscillators—Electromagnetic Waves
Here is a ghmpse Of your —Radiation and Reception — Antenna Structures —
iﬂS“’U(”Oﬂ ,-n basi( , Transmission—Radio Frequency Amplifiers and Detec-

tion Radio Transmitters—Radio, Audio Frequency Sec-

'ﬂdio (Ommuni(ﬂﬁons tion—Crystal Oscillators—Buffer Amplifiers—Modula-

tors—Input and Output Circuits—Amplitude Modula-

Concise Review of Radie Mathematics—A, C. and D. C, tors—Transmitter Circuit—Radio Frequency Section—

Amplitude Modulation Radio  Receivers — Frequency
Modulation, General Principles, Wide-Band FM and
Static Eliminators—FM Systems for Communication
Services—FM Transmitters and Receivers—Radio Wave
Propagation — Polarization — Btatic and Man-Made
Noise—Ultra-High-Frequency Propagation—Diffraction
—Refraction—Functions of Radio Antennas—Types——
Directional Antenna Systems—Radio Beacons—Direc-
tion Finders and Radio Compasses.

OVER 300 WORKING DIAGRAMS

from the simplest circuit to FM transmission

With any sort of past intcrest in radio as a background, your chances
of landing a big-pay, big-opportunity job were never so bright. In the
land and naval forces, in aviation, commercial broadcasting, police
airways and the manufacturing industry, the shortage of radio tech-
nicians is acute, the rewards exceptional. Now is the time to give your-
self the rapid basic training in radio communications which qualifies
you without delay. FUNDAMENTALS OF RADIO provides exactly that .
training—at home—in your spare time—without wasting effort on non-
essentials—without omitting any of the essentials required in actual
practice. In one handy, easy-to-master volume, written by six high-
ranking instructors, FUNDAMENTALS OF RADIO covers everything

you need to know about basic radio communications.

1
]
I
!
|
|
|
|
I
I
|
1
1
1
i
q

FREE 5-DAY OFFER

Every minute counts!
Don't postpone your op-
portunity for s good job
now 8nd the foundation
for & highly successful
future in radio. Get start.
ed by maillng the coupon

MONEY-BACK GUARANTEE

PRENTICE-HALL, Inc,
Dept. FR-6. 70 Fifth Ave., N.Y.C.
Pleass rush copy of FUNDAMENTALS OF RADIO. | enclose

$5, plus 10c postage, If, rilhln 5 days, | decide not to keep
this ‘book. | am frec to teturn it for refund of the Durchase

Brica. at ones on our 5-DAY-
MONEY - BACK-OFFER.
NAME .o..anecaiin. EEv—. =y treerrebearesia i )unin Road] Kavdel Paymeio
INDDJRESS! sty rmroibid bl i s FUNDAMENTALS OF
RADIO for five days—
TN O T it b i b bbbt b bbb bbb prris b free. Return the book for

refund if you do not find
It the easiest way to
Qualify, at home, quickly,
Clip this coupon or order by lstter, agdressing Dept. FR-5, for ono of the 200,000
as above,

radio fobs now .walting

L--——-———-—'—'—---J for men to AIl them.
80

SEND C.0.D., plus fow cents postage
charges. (Same refund guarantee.)
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MAKING ANALYZER ADAPTERS

By DICK BOOTH

BECAUSE of existing priorities on new
test apparatus, substitutions or remodel-
ing are in order. This data on analyzers sup-
poses that there undoubtedly are lots of old
analyzers still existent, or perhaps just the
analyzer plug and adapters. Mine was made
with an old 7-point plug.

With the adaption described cight-
prong tubes can also be checked. The only
changes that would nced to be made on an
old analyzer arc: (1) Cut off the cable and
substitute an octal socket on the analyzer
panek. (2) Connect the socket to the wires
that formerly went to the cable. (3) Attach
an octal plug to the cable. The analyzer is
now used as hefore with the.'octal plug
inserted in the octal socket.

To adapt the analyzer for cight prong
tubes, -additional sockets are wired in the
analyzer panel and additional cables made
up, cach of which has an octal plug to
msert in the octal socket used for the cable.
The other end of the cable is then term-
inated in whatever sort of plug is neces-
sary to fit the tube socket to be analyzed.
No details are given since cach case will
be different—some may need only an octal
cable. since their nceds will be satisfied;
while others may require octal, loctal, ete.
Tube bases may be used for plugs, or some
may be able to obtain adapters so that only
the one additional cable will be necessary.

This obviates- scrapping an otherwise
useable apalyzer which has no provision

for the newer tubes. For those who have |
only the plug and adapters and wish to|

build their own analyzer, I have shown a
diagram for switch controt to facilitate
taking rcadings without moving the meter
leads cach time. By opening the leads
through the switches or by push buttons if
so constructed, and pressing the milliam-
meter or voltmeter button, the reading can
be taken. The ganged switches determine
which eireuit the meters are cut into. The
voltmeter return may be variable so that
cither the cathode or ground may be used
as a reference point.

If the present cable does not contain
cnough wires to permit revising the setup,
a jumper may be run from No. 8 of the
new eight-prong socket, since in almost all
cases the No. 8 prong is for the shell in
metal tubes and goes to ground. Similarly,
thc control grid in tubes with a cap may be

“jumpered” over to thc 'ma])zcr,

One thing to keep in mind is that the
numbering of ‘the tube pins will not be the
same for all tubes, i, the RMA tube-pin
numbering system 1s used for 4,5, 6, and 7
prong tubes whereas the 8-pin numbermg
system is used fo: the new sockets added.
As an example in the RMA pin system.
pin No. 1 is practically always one side
of the filament or heater: while in the 8-
pm systemn the heater is usually Ne. 2 pin.

A detailed description is not given since
that is hovond the scope of this article.

To analyzer sockets

To analyzer cable and plug

@ ;
@ ne:;;;?ef(‘)

r\N"r

octol eovket addedl.
/J 2—-

I}

through octal socket and octal plug

——o push-bulton
N
\—
to cathode
or ground
00 & @L
MA,
i 1

octul P’f.?

Circuit to be used as. a2 guide in modernizing old-type ana|yzers to read voltages at 8-prong
tube sockets.
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SPRAYBERRY
RADIO TRAINING

includes

FULL EQUIPMENT

Experience Easily Acquired
at Home

You Do Practice - Glving
Experiments. Many Spacicl
Foatures . .. . ALL Oesignsd
to Help You Make Fast-Prasras:

PRAYRERRY  Trein. FUll HAUI[’I S!l

s
INg starts right at the beginning of Ra.
dlo. You easlily learn Televislon, Fre-
quency Mofulatlon. Si€nal Tracipz.
Moblle Rodlo (Auto-Tnnk). Aviation Ra-
dio. Electronics, Facsimile Radio, Radla
Set Repalr and Tnstallation work.

Trainlng Prepares You for a Business
of Your Own . . . or Good Radlo Jobs—

Q gromollon in th r Noav
nvbrll! t Civillan rnrvt‘r Tnmlmz wlll nD' Interfers
with Your present duiics. hu vrevious experjence i needed.”

I sum :,You Gfr‘. ; gual-*Purnoso Radio’ St
ou  wit! adlo Parts whlcn u llﬂ
pre- exm-rlencv.- in _Repalr work., Theas y;m:a%-w ‘
Used as a Modern snrnnl Generater and for Slgnal Tnclnl’,
cic. You'll Ang my Cnurse and EQulbmont fully deacribed In
t.bn eatalofl offered below. But in addition to u:l. catalog.
1am £oInk to sead you a valugble new manu

YOUR’'S FREE! Just Off The Press!
Big 80-Page Book
“RADIO SERVICE SHORYT CUTS"

Don't mias (t1 It's A rich swmhou!e 0f prae-.

y tieal tips uud Information. Tclls h
break- d wne seriiny L]

% defec v to correct them quickly

and eﬂ\cu-ntl Il You ACT NOw. you Ccan
Fet thls boo EE Io:vsf with my

i deacrlplllm Courae Catalo Bc coupon

THE spunvarunv COUASE IS sOLD
UNDER -MANEV.QARK ARS-"ue

SPRAYBERRY ACADEMY OF RADIO

St
(Mlll In envelope or pasty on Dennv posteard)
(L L L L L L L L Y R L R RN N N N NN

1 [

8 F. L. Sprayberry, Presiden 2

N $20-L University Place. N w. 1
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SOLVES EVERYD
PROBLEMS — HEL
You GEI‘AHEAD

How many tlmes hnvc you 10st money because of & mid:
iake In fiRuring? Do ynu know how to Agure qulckly nnd
correctly? Can you figure discounty, interost rates, taxes
ta:?] u‘|l the other caleulntlons you mast ug With in your
Are you h.vlr\w troublo qualifying for Army or Navy pro-
motion because You're not up on mathematica?

Here 18 the book that glves you a good backpround in
mathematics: that takes all thn lrrlut!on snd drudRery
out of It. You don't need to of mathematics,
bDecause here's the subject elvlulnoc without frilis. with-
aut useless computations.

Here's the book for men in the armed forc
men; tecnnlclln- and cufumnn eml.lnln
ing everyd in eaay-t
words and nluatnuon-

Yes, It's the key to a simple understandin® of math
matics. It"s a reat home-study course Io mathematies lov
the man who's alert (o the !mportance of mathematica
the world today.

ELEMENTARY MATHEMATICS

©® EASY —SIMPLIFIED — PRACTICAL @
recaama:CONTENTS OF BOOK-summnay

CHAPTER . lrl"\metlo—AddItlnn—Sublnction-—HultL [
olication—Divis| 4 C i “ . H
Plc!orln nn ancells or\—lTuﬂl Ta—
e—lEn nd Propo

: for builness
and angwers
ta

CHAPTER I,
Declmals—Percentag:
CMA’T R 11, The Mclrlc System
CHAPTER (V. How to Monsure Surfaces and Capaclty
l(‘eometrv)

l":n V. Powors and Involutlon—Roots ln‘d Evo-
lul

CHAPTER VI. Mathematics for the
Manyal and Technical Craftsman—
Thermometar convern(onl—crn hs or
Curve Plotting = Logarithms—Une of
the Slide Rute.

C”AFTEI VI, Special Ma(henuuel
far the Radlo Tofhnl I8

CHAPTEI Vl Cnmmortlll c.lcull-
tions—Intere L Cut
Arithmetie

CHAPTER 1X. Welghts and Measures —Usetul Tobiss.

Send Stamps. Cash or Monoy Order.

todav for r copy of this indispensabls book.
t sane b9 car!r(l md-l.-p?n vour pocket. (Sice 8z 8 in. )

TECHNIFAN

1917 &. State St., RC-1142, Chieago, 1.
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*TEST INSTRUMENTSe®

A SIMPLE AND EFFECTIVE
CONDENSER TESTER

formation necessary for construction of

and usc of the condenser tester and

gencral purpose power supply shown
in Figs. 2 and 3.

This device has been in use for over a
year now in the writer’s radio service shop
and has also been put through its paces in
experimental work in the writer’s private
amatcur chemical and radio laboratory. The
tester as diagrammed and shown IS IN IT-
SELF INCOMPLETE AND MUST BE
USED IN CONJUNCTION WITH

T HIS article describes and gives all in-

THE MILLIAMMETER OF THE:

SHOP SET TESTER.

Personally, I have found the method of
testing condensers incorporated into this
tester to be far better suited to our service
requirements than the conventional ‘“re-
sistance method” of testing condensers.

In principle, the tester applies the actual
rated D.C. working voltage across the con-
denser and then shows directly on the milli-
ammeter the amount of current passing
through the dielectric (if any).

As the diagram adequately shows, the
tester consists of a simple, conventional
power supply using a “junk-box” 700-volt
power transformer, an 83 rectifier (an 80
will do, although the voltage drop in the
80 is greater), two 16-mf., 450-volt electro-
hytic filter condensers, a “junk-box” filter
choke and a 25,000-ohm, high power wire-
‘wound resistor. 4

Across this resistor is a voltage ivider
consisting of seventeen 3500-ohm, 3-watt
resistors in series, each junction being
brought out to a tap on the scventecn-voint
switch, SW,.

I feel that the comections to the Switches
and Terminals are obvious from the dia-
gram and that I need not cnter into an in-
volved description of themn here. The style
of mounting is entirely up to the individual.
The writer’s is, as plainly evident from the
pictures, breadboard style with a tempered

By EUGENE BERTIN, JR.

hardboard or masonite panel in front.

On the tester in use at the writer’s shop,
switches SW, and SW, are toggles. They
should be push-button type. The lower se-
lector switch on the picture is merely the
milliammeter range selector. This part need
not be incorporated since there is a milli-
ammeter range selector on most Volt-Ohm-
Milliammeters and Set- Testers in conjunc-
tion with which this tester must be used.

TESTING CONDENSERS WITH PAPER

DIELECTRIC

Following is the step by step description
of the procedure followed in testing con-
densers with paper dielectric. The procedure
enumerated should be followed in testing
all condensers NOT of the electrolytic va-
riety. At first glance, the process may look
formidable, but soon the steps will come
as automatically as any simple shop pro-
cedure, such as testing voltages, etc.

(1} Connect the two terminals indicated
in the diagram to the millianuneter
terminals on your set tester just as
though you were setting up to measure
plate or screen current. (Polarity
must be observed.)

A black test lead with a solderless tip
on one ¢nd and a black test probe on
the other should be provided for the
Negative (-) condenser (see dia-
gram).

A red test lcad with a solderless tip
on onc end and an insulated alligator
clip on the other should be provided
for the positive (4 ) condenser ter-
minal (sce diagram).

Turn SW, on.

Assuming that SW. and SW, are
push-button type, they will be open,
and SW. (toggle) should he open
also. S

Set SW, for the working voltage of
the condenser under test, or, if the
exact voltage is not available, to the

(2).

Q)

(5)

(6)

£~ .TO A.C.LINE

Ié

T

,”i

CONDENSER LEAKAGE METER

Pz%
n;g’L

R
RS
R6

2

s’ Rio

23

R
R
R3

Swi

On YouR VOLT-OHM - MILLIAMMETER

ConnecT Terminals oF SWa, ToMiLLiAMMETER

CONNECT TERMINALS OF SW 3 (BY MEANS

OF TEST LEADS) TO CONDENSER To BE
CHECKED. POLARITY MUST BE OBSERVED
WHEN CHECKING ELECTROLYTIC CONDENSERS,]

Ry
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next lower voltage (if the unit is
built up like the writer's, the posi-
tions of SW, will run from 20 to 340
volts in steps of 20 volts each. It will
be found that 400- and 600-volt con-
densers wili give entirely reliable
leakage and short tests on the highest
position—No. 17, 340-volts. Even
1000- and 1500-volt condensers can
be tested for shorts with practically
100% reliability and for leakage with
a slightly lesser degree. It is wise to
check such high-voltage condensers
by the "resistance method” to make
sure.)

Now clip loose or unsolder one lead
.of the condenser to be tested.

Clip the battery clip test lead to this
loose end.

Touch the test prod lcad to the other
end securely. g

IF AT ALL SUSPICIOUS THAT
THE CONDENSER MAY BE
SHORTED OR AT LEAST VERY
LEAKY, SET THE MILLIAM-
METER RANGE SWITCH ON
YOUR SET TESTER TO THE
0-200-MA. SCALE OR A HIGHER
ONE YET! THIS IS IMPOR-
TANT!

Depress Swe

RESULTS :—

(a) Assuming that the milliammeter
is on the 0-200 scale or bhigher,
a good or an open condenser will
show no deflection whatever, or,
at best, only an almost imper-
ceptible one.

A shorted or very leaky condens-
er will show a large current
reading.

If the condenser is shorted or very
leaky, discard it without further ado;
if not:—

(n
(8
9
€10}

(11)

(b)

12)

¢13) Turn the milliammeter range selector
down to the 0-1 scale, and depress
SW; again.
RESULTS:—

(a) A good condenser will cause the
pointer to “flick” up—the greater
the capacity the greater the
“flick” — AND THEN RE-
TURN ALL THE WAY
BACK TO ZERO.

A leaky condenser will either:

1. Cause the pointer to raise to
a certain point and remain
there.

2. Or else “flick” the meter just
like a good condenser BUT
THEN NOT RETURN TO
ZERO; it will instead show

a certain current reading.

(¢) An open condenser will show no
deflection whatever.

Now just how leaky should a condenser
be before it is discarded? That I leave to
the discretion of the individual serviceman.
Personally, iy policy has always been very
strict. I “'toas 'ctn out on the least provoca-
tion,” because leaky condensers don’t have
too far to go to become SHORTED con-
densers. My criterion is: A GOOD
PAPER CONDENSER SHOULD PASS
NO DIRECT CURRENT THRU ITS
DIELECTRIC!!!

Now condensers of small capacity—Iike
001ts and smaller often show such a famt
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“flick” that it's hard to tell whether or not
they might be open. The procedure with
such condensers is to test them as above
to determine whether they are shorted or
leaky. I then take the test prod off the
one end (leaving the condenser in a charged
condition) and short the ends with a picce
of rather fine wire. If I hear a tiny dis-
charge, I know the condenser was charged
and therefore not open. Here the ohin-
meter serves as a good check.

Large paper condensers, like .25s, .5s, 1s,
s, 3s, cte. make the meter “flick” so much
on the 0-1 scalc that there is some danger
of bending the pointer or cven over-heating
for an instant the delicate coil in the arma-
ture. There are two ways of handling such
condensers :

(1) After testing on the high scale for
shorts ‘or cxcessive leakage, test them on
say a 0-5, or 0-10 milliampere scale until
they are charged, as indicated by the return
to zero of the pointer. Then slip the milli-
ammeter range selector .down to the 0-1
scale for a finer reading of the leakage
(if any).

(2) Or else close the toggle switch SW,,
thereby shorting out the meter until they've
charged; then open SW. and read the leak-
age (if any).

SW, is provided as a convenient means
of discharging condensers to avoid acciden-
tal shock.—You can get some niean ones
from a .25 or higher!!! But I have always
preferred to discharge them with a screw-
driver to sce how they “snap”. This gives
a double-check on the condenser.

CAUTION: WHEN USING SW; TO
DISCHARGE THE CONDENSER, BE
SURE TO RELEASE PUSHBUTTON
SW: OR YOU. WILL SERIOUSLY
DAMAGE. THE METER IF ON A
LOW SCALE.

When there are two or more condensers
in a block with a common lcad or terminal,
or with the metal container common, clip
the common lcad loose, or unsolder the
wires from the common terminal or insul-
ate the common can from the chassis; clip
the battery clip lead to the common and
test the condensers one by one by touching
the test prods on the various leads and
testing as you would a single section. ONE
SIDE OF A CONDENSER SHOULD
ALWAYS BE CLIPPED LOOSE OR
UNSOLDERED BEFORE TESTING!

TESTING ELECTROLYTIC CONDENSERS

The procedure used in testing clectroly-
tics is much the same as for paper con-
densers, but interpreting the results is some-
what different.

Steps (1) to (6) inclusive are the same
as for paper dielectric condensers.

(7) Now unsolder all wires from the

positive lug of the condenser to be

tested (if a wet can type), or clip or
unsolder one of the wires (if the con-
denser has wire leads), and clip the
red test lead on the positive terminal

(Polarity must be observed herc).

Touch the test prod to the negative

terminal (which is often the chassis,
. or at least the can).

Set the milliammeter range selector

to the 0-200 scale or higher.

Depress SW-.

RESULTS :—

(a) An open condenser will make no
deflection whatever. )

(b) A good condenser should make
a noticeable “flick”,

(c) A very leaky or shorted condens-

cr will show a high current read-
ing.

RADIO-CRAFT
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(11) In instance (c) the condenser should,
of course, be discarded.
(12) Otherwise, the milliammeter range
sclector may be dropped to the 0-50
or 0-15 or 0-5 scale (depending upon
how much “flick” it made on the
0-200 scale).
Depress SW: again,
RESULTS :—
(a) An open or completely dried cut
condenser will make no deflec-
tion.
Some clectrolytics will cause the
pointer to rise to a certain point
and remain there; i.e., there will
be no tendency {for the pointer to
return to zero. Such condensers
are acting as purc resistances
and should be discarded.
Good clectrolytics will cause the
meter to “flick” and then come
back toward zcro. I HAVE
FOUND THAT AS A GEN-
ERAL RULE AN ELEC-
TROLYTIC CONDENSER IS
O.K. IF IT DOESN'T LEAK
MUCH OVER ONE
FOURTH AS MANY MILLI-
AMPERES AS ITS CAPAC-
ITY IN MICROFARADS AT
OR NEAR ITS WORKING
VOLTAGE.
A good check on an electrolytic filter
condenser is to charge it up on the
tester and then discharge it with a
screwdriver after allowing it to stand
in charged condition. for a few sec-
onds. A good “crack” (spark) should
result.—The higher the capacity and
working voltage, the louder should
be the “crack™ and the bigger and
brighter the arc.
Low voltage (10-, 25-, and 50-volt)
condensers should not be expected to
crack on discharging. They should
“flick” the meter and come back
pretty close to zero.

Care should be exercised not to use too
low a meter scale when checking filters.
Only rarely can the 0-1 milliampere scale
be used, and then only when the charging
has been done on a higher scale or with
,SWe closed.

Multi-section electrolytics can be tested
just like multi-section paper types. Clip or
insnlate the common and test the condensers
onc by one.

CAUTION : Usually high and low vol-
tage clectrolytics are found in the same set
—even in the same can. Don't forget to
have the voltage Switch SW, at the proper
voltage. Once I tested a hunch of clectroly-
tics in a can. There was a 10-mf./450-volt,
two 8-mf., 450-volt, and a 25-mf., 25-volt
in the same can with a common negative.
Well, T tested the filters first and then forgot
to drop SW. down to position No. 1 (20
volts). The result was that I blew a prob-
ably perfectly good cathode condenser and
had to replace it out of my own pocket.
Too frequent recurrence of such accidents
lowers the old income.

The best way of all to get the hang of
this instrument is to take a bunch of assort-
ed condensers—papers and wet and dry
clectrolytics—all working voltages and ca-
pacities—good, shorted, and leaky—and
make a practice test-run on them. Ten or
fifteen minutes of such practice will prove
sufficient to give any serviceman with aver-
age intelligence the “hang” of this excellent
tester.

The tester also serves as a mighty handy
source of good D. C. voltage to have around
the shop. My men often use it on battery
sets to save wear and tear on the B-bat-
teries.

(13)

(b)

(14)

(15)

(Continued on page 107)
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LOW-RANGE
OHMMETER

By CHARLES A. BROOKS

LTHOUGH a new meter may be used,
Aa meter such as the Weston 506 may

be used.-Many of these meters can be

had for little or nothing. They were
used to a great extent on battery scts, as
“A" battery voltage indicators.

First find the internal resistance of your
meter. With a fine pen and India ink mark
this valuc at the Center of the scale. Then
cut a few fect of wirec (No. 30 to 36) and
connect to x-x. Cut off small pieces of
wire until scale reads at the one-half-scale
mark, Next, measurc this picce of wire.
Divide the length of the wire by the internal
resistance of the meter. This product may
then be multiplied by any desired scale
reading, to produce the length of wire to be
connected to x-x to provide that calibration
point.

Be sure to use heavy wirc when wiring
from the meter to the tip jacks. R1 is not

V.
(=)

critical. If the internal resistance oi your
meter is less than 4 ohms, a lower value of
R1 is to be used ; if more than 4 ohms, use
a higher value.

If difficulty is experienced in balancing
the meter to zero, a rheostat of ten to
twenty olims may be connected in the circuit
(at V) for vernier zero adjustment.

This meter may be calibrated to read
from one fourth ohm, to 300 ohms (with
a four ohmmeter), without bunching of
calibrations. Meters of onec chm resistance
will rcad to 1/32 of an ohm with a good
degree of accuracy.

When meters of higher resistance are
used, commercial resistors may be used on
the high end of the scale.

The style of case and panel arrangement
is left to the reader. Mine measures
5"x1%"x6”. The panel arrangement is
shown in the sketch.

List of Parts

Two Tip jacks X-X

One Flashlight cell, B

Oue S.P.S.T. switch, §

Que 200 ohin, 1 watt, carbon (ior Weston 506) R1

One 150 ohm rheostat. wire-wound, R2

Onc meter (M) of low internal resistance, with
shunts or internal resistors removed

R ——————

REPLACING THE
BH RECTIFIER TUBE

The BH rectifier tube in some of the
old-timer radios, can be replaced by chang-
ing the socket and using the OZ4 or 024(%.
The voltage and current conditions will
nearly always be within the limits of the
0Z4, however these operating conditions
should he checked to make sure that there
will not be an overload on the tube. The
large pins are the plates on the BH and
No. 2 pin is the cathode. By referring to
the OZ4 base diagram you should have no
trouble in making the proper socket con-
nections.—Sylvania News

83



eTEST INSTRUMENTS

OSCILLATOR CIRCUIT TESTER

EFORE radio survicing can become
very profitable, the stream of repaired
radios flowine out of the service shop

must be induced to gush along at a

fairly rapid rate. Unfortunately there are
some common receiver troubles which re-
quire so much time to locate that the servic-
ing schedule is slowed down.

Aside from reccivers afflicted with “in-
termittent” troubles, there are few defects

that will slow down production like a dead
oscillator stage. This trouble usually man-

By HARRY L. POLING

ages to show up in a rush job during the
course of an extremely busy day.

Of course, many oscillator circuit troubles
are casily solved, but frequently these cir-
cuits will check O.K. with ordinary servic-
ing instruments, yet irmly refuse to do any-

thmg which might be construed as oscilla-

tion. In these cases quite a lot of time is
usually wasted in locating the trouble by
trial and error methods.

The instrument described and illustrated
here was built to enable more rapid servic-

Above—Front view of the oscillator circuit tester.

Below—Back view of the

tester.

RADIO-CRAFT

ing of non-oscillating oscillator circuits. It
will indicate whether the circuit is oscillat-
ing, and at what frequency. It will measurc
the resonant frequency and tuning range of
a receiver’s oscillator circuit, even with the
receiver dead. It will supply a substitute
oscillator signal so that the remainder of
the receiver may be tested and serviced.
Also it will indicate whether a suspected
oscillator circuit is capable of osciliation
and how much amplification is required to
produce this happy condition. In addition,
this instrument contains a universal substi-
tute oscillator cosl which may be temporar- -
ily connected into the oscillator stage of
most receivers.

THE CIRCUIT

Briefly the circuit consists of a self-con-
tained oscillator to which circuits under
test are coupled and the reaction caused by
them is shown on an electron ray indicator
tube. An extremely flexible amplifier circuit
with variable gain is used to determine the
oscillating possibilities of the receiver cir-
cuits.

Referring to the schematic it will be seen
that the simiplest way to describe the circuit
is by a step by step description of the circuit
conditions resulting frecm setting the two
selector switches to their various positions.

The selector switch marked “TEST” has
five positions. In the position marked *“‘oscil-
lation™ the two “TEST" tip jacks are con-
nected through a voltage divider to the
grid circuit of the 6ES tube. In this circuit,
the eye, which normally closes at around
eight volts now functions as a vacuum tube
voltmeter ir which the eye will close at
about fourteen volts.

When the “TEST" selector is set to the
“frequency” position, the instrument serves
to measure the frequency of signals applied’
to the “TEST” jacks. The signal coming
in is applied to the grid of the 6SK7 re-
sistance-coupled amplifier tube. The selector
switch section in the place circuit of this
tube delivers the amplified signal to the
grid circuit of the 6J5 tube through the
small couplmg capacity C,. As the 6]5 cir-
cuit is osciilating, there will be a negatlve
voltage developed across its grid resistor.
The 6ES5 grid circuit is switched to this
point and indicates the voltage developed
across the grid resistor. This voltage is
greater than the eight volts required to
close the eye, so a bias resistor of three
thousand ohms is connected in the cathode
circuit of the oscillator tube. As the oscil-
lator tube grid resistor is returned directly
to the cathode of the tube, the presence of
the cathode resistor does not affect the
oscillator tube grid voltage, but it does
produce a positive potential, (about 7
volts), between the low end of the oscillator
grid resistor and ground. This positive
voltage is in series with the ncgame voltage
devcloped across the grid resistor and thus
effectively reduces thc negative voltage
applied to the grid of the 6ES5. The value
of the bias resistor was chosen so that the
eye is normally almost closed, leaving just
a narrow angle, This was done so that any
slight change either position or negative
in the grid voltage will cause a noticable
change in the shadow angle. Other tubes
used as oscillators would require slightly

for . NOVEMBER, 1942



different values of bias resistors to produce
this result.

The frequency of the internal oscillator
is indicated on the dial of the variable con-
denser which has been switched into the
circut. When a signal is applied to the
“TEST” jacks, its amplified version is ap-
plied across the osciliating circuit. When
the incoming signal is of the same fre-
quency as the internal oscillator, it will
cause an increase’ in the -amount of R.F,
current flowing in the grid circuit of the
6J5 and an increase in the grid current.
This causes an increase in the voltage de-
veloped across the cacillator grid resistor
and the eye of the 6ES5 will close and
usually overlap.

When the “TEST"” selector is rotated to
“resonance” position, the circuit is much the
same as for “frequency” except that the
“TEST” jacks are conneccted directly to
the coupling condenser C, and the resistance
coupled amplifier is no longer in the cir-
cuit. When the test leads are connected
across a circuit under test whose frequency
is the same as that of the tester, the circuit
under test will “load” (or draw power
from) the oscillating circuit. This will
cause a decrease in_the amount of R.F.
power circulating in the 6]5 grid circuit
and a conscquent decrease in the voltage
developed across the grid resistor. This

- e
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dropping off in grid veltage will cause the
eyc to open up rather widely when the two
circuits are at the same frequency.

When the “TEST” selector is set to the
“signal substitution” position, the circuit is
the same as for “resonance” except that the
test leads are coupled to the internal oscil-
lator through a somewhat larger coupling
capacity C2. This larger condenser will
cause a slight detuning of the oscillator
frequency, but it is necessary in order to
permit a reasonably large R.F. signal to be
delivered to the circuit under test.

In all of the first four switch positions,
the variable condenser is conmected so that
it 1s always in the circuit regardless of the
position of the condenser toggle switch. The
positions of the other selector switch and
amplification control have 1o cffect on the
circuits so far described, except that the
off-on power switch is attached to the
amplification control.

The test lcads for use with the circuits
so far described are simple. One is merely
a ground connection for connccting the
chassis of the tester to the low side of the
circuit under test. This lead is black and
has a black sleeve over the alligator clip
at the end. The other lead is red and is
used for connection across tuned circuits
and for the voltmeter test. At the business
end, this red Jead has a small resistor and

The top view of the tester is shown in the
above photograph.

mica condenser connected in parallel.

When the “TEST" selector is turned to
the “circuit” position, the tester is set up
to measure the ability of an oscillator cir-
cuit under test to oscillate. This is done by
connecting the circuit under test to an am-
plifying circuit similar to that used in the
oscillator circuit of the receiver under test.
A 6K7 tube is used as the amplifier and
its amplification is varied by a potenti-
ometer in the screen circuit. A 250 ohm bias
resistor maintains a mimmimuin bias on the
6K7. The 6ES grid circuit is switched to
measure vo.tage developed across the grid
resistor and the variable condenser is con-

(Continued on following page)
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OSCILLATOR CIRCUIT TESTER
(Continned from previous page)

nected through its toggle switch to thc tip
jack marked “G”. In making “circuit” tests,
the eye is normally wide open instead of
nearly closed as in the previous operations.

The “TEST" selector is left in the “'cir-
cuit” position when making circuit tests and
the control functions are carried out by
mecans of the “CIRCUIT” selector and the
“"AMPLIFICATION" control. The most
common. types of ~scillator circuits have
been classified according to their common
names and the “CIRCUIT” sclector switch
is set to duplicate as nmearly as possible the
normal circuit conditions for the operation
of these circuits. Tlp jacks provide connec-
tion to the various circuit clements.

It will be noticed in the schematic that
the tip jacks for plate and B+ to the 6K7
tube have been made through condensers,
and a plate resistor is used to provide R.F.
voltage drop. This type of circuit was used
to prevent plate current in the tester from
flowing into the circuit under test.

When the “CIRCUIT” selector is. sct to
“Armstrong” position, the cathode of the
6K7 is switched to ground instcad of the
cathode tip jack. The R.F. by-pass con-
denser in the plate circuit is tonnected to
ground and the bypassing condenser across
the plate resistor is opened. This permits
the tester to function as the amplifier sec-
tion of a conventional Armstrong oscillator
circuit, except that the tickler coil is capac-
ity coupled.

In the “Hartley” position of the “CIR-
CUIT” selector, the cathode of the 6K7
is connected to the cathode tip jack, the
plate resistor is shunted by the shortmg
condenser and the plate by-pass is con-
nected to ground. This places the plate cir-
cuit at ground potential so far as R.F. is
concerned. When the coil or circuit under
test is connccted to the proper tip jacks,
the cathode circuit is completed to ground
through the tap on the oscillator coil.

In the “Colpitts” position the “CIR-
CUIT” sclector connects the cathode to
ground, closes the R.FF. by-pass switch and
opens the condenser shunting the plate re-
sistor.

When the “CIRCUIT” sclector is turned
to “Autodyne-1” position, the cathode of
the 6K7 is connected to the cathode tip
jack, the R.F. by-pass condenser i the
plate circuit is opéned and the shunting con-
denser across the plate resistor is closed.
When the circuit to be-tested is connected
to the proper tip jacks, the R.F. choke in
the plate circuit will offer sufficient im-
pedance to R.I°. currents to cause them to
flow to ground through the circuit under
test.

In "*Autodyne-2" position, the same circuit

is used cxccpt that whcn thc tunmg con-

denser toggle switch 1s “out,” the tuning
condenser is connected in parallel with the
plate coupling coil of the circuit under test.

The test leads used in making “circuit”
tests consist of five short leads with phone
tips at one end and alligator clips at the
other. The substitute oscillator coil consists
of a Hartley type coil with a tickler wind-
inw added. This permits the coil to be sub-
stituted into practically any type of oscil-
lator circuit.

The-power supply is conventional except
that it uses a 10,000-ohim ten-watt resistor
in place of a filter choke. This is cutirely
satisfactory as not much filtering is re-
quired and the low current drain of the
tester does not produce a large voltage drop
across the resistor.

CONSTRUCTION .
This instrument was constructed mainly
with parts salvaged from a dismantled

RADIO-CRAFT

small receiver and an obsolete tube tester.
All parts except the power transformer and
tube sockets were removed from the re-
ceiver chassis. An 8% x 10 in. plywood
panel was drilled and bolted to the chassis.

Tlhe rotary selector switches which were
salvaged from the old tube tester were very
cconomically constructed (from the manu-
facturer’s viewpoint). At any position of
the switch where no connection was needed,
there just wasn't any switch contact either!
However, by disassembling three switches,
it was found possible to assemble onc three-
deck and one four-deck switch with a suffi-
cient nummber of successive contacts.

The 6ES indicator tube was used in pref-
crence to the other types because of its
greater sensitivity.

The wiring presented no particular prob-
lems, only a little care to be certain that the
selector switches were properly connected.
All grid, plate and R.F. wires were kept as
far away {rom one another and from
chassis as possible to reduce distributed
capacity. No shielding, cither of wiring or
of componcnt parts, was used in this tester
because there is little opportunity for un-
desirable feed-back, and shielding would
only have increased the distributed capacity
of the unit. This would have caused reduced
tuning rangce in the tester and increased
loading of the circuits under test.

The two variable coupling condensers

were trimmer condensers taken from the
junked receiver. Any very small capacity
trimmers might well be used. For conveni-
ence, the top row of five tip jacks are con-
nected to circuits of the 6K7 and the cor-
responding tip jacks in the lower row con-
nect to the proper terminals of the sub-
st|tutc oscillator coil. The jacks marked
“ground” in both rows arc connected to-
gether and to the chassis. This provides
the extra ground connection required when
testing some types of oscillator circuits.

The oscillator coil used in the internal
oscillating circuit was the one originally
used in the receiver. As the receiver’s tuning
range was 550 ke. to 1600 kc. and the LF.
was 450 kc., the oscillator normally oper-
ated at frequencies between 1000 kc. and
2050 k.c. when tuned with a 350 mm{. con-
denser. The tuning range was increased
somewhat by removing ten turns from the
grid coil and then tuning the coil with a
condenser having a larger maximum

capacity (415 mmf{.). Also the low fre-
quency end was extended somewhat by the
omission of the padding condenser. With
this arrangement, it was found possible to
tune over a range of 700 ke. to 2000 ke. in
spite of the high distributed capacity of the
wiring and switches. This range was found
sufficient to check the operation of nearly
any hroadcast oscillator frequency.

Selecting the correct capacity for the
coupling condenser mcorporated in the red
test lead required some experimenting. If
the condenser were made too large, it would
allow the test lead capacity to seriously de-
tune the circuit under test. If too small, it
would not permit sufficient coupling for the
circuit resonance test. The value finally
used was 25 mm{. A 4 megohm resistor
is connected in parallel with the condenser
to provide a path for the voltmeter measure-
ments.

To conform with other shop equipment,
tle panel of this tester is finished in grey
crackle enamel and red knobs are used. The-
dial plates for the knobs were made from
white cardboard and the lettering done with
licavy pencil. The lettering on the marker
strips was made with the typewriter. The
dial scales and marker strips arc glued in
place with speaker cement. The escutcheon
plate for the magic eye was enameled white
with red trim to match the appearance of
the knob plates.

1942
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In the case of the main tuning dial, the
khob was removed and a white cardboard
disc cut the same size as the dial and glued
into position over the old scale. When the
cement had set, the dial was reassembled
and installed on the condenser shaft. The
capacity scale on the dial was obtained by
measurement with a bridge of known ac-
curacy. The “TEST"” selector switch was
set to “circuit” position and the condeunser
toggle switch thrown to “in” position. The
capacity bridge was connected bhetween the
upper “G" tip jack and ground. The ©apac-
ity was measured at various dial settings
and marked on the dial scale. The ground
end of the 6K7 grid resistor was unsoldered
during this measurement to prevent loading.

The frequency scale calibrations were ob-
tained by turning the tester on and setting
the “TEST” selector to “frequency” posi-
tion. Coupling condenser C, should be sct
at about ¥4 {full capacity. The oscillator in
the tester is then picked up on a broadcast
receiver with an accurately calibrated dial.
The receiver was tuned to a certain fre-
quency, say 1200 kc., and the dial on the
tester was rotated until a swishing noise
was heard in the receiver, indicating that
the unmodulated wave from the tester was
being picked up. As each desired calibration
point was located, its position was marked
on the dial scale.

To protect the lettering from dirt and
damage, a!l the cardboard scales were given
a protective covering after the lettering was
completed. This covering consisted of trans-
parent service cement thinned with acctone
unti! it flowed freely. The dials and marker
strips were given several coats of this with
a soft brush. The finished appearance was
that of cardboard covered with celluloid.

The substitute oscillator coil consists of
a Hartley type replacement oscillator coil
with a 25-turn tickler coil wound at the
ground end of the gnd coil. The tickler
coil should be spaced about V4 inch from the
grid coil. Which tickler coil lead to connect
to the “B” and to “P” jacks may best be
determined by experiment. If this coil is
constructed last, the proper connections
may easily be determined by connecting the
two rews of five tip jacks together with
jumpers and testing as an ‘“Armstrong”
coil. With one tickler connection, the cir-
cuit will oscillate. With the leads reversed,
it will not oscillate.

ADJUSTMENT

The first adjustment, that of C,, requires
the use of a receiver which is in operating
condition, but not turned on. Set the dial of
this receiver to a point about the middle of
the broadcast band. Set the “TEST"” selec-
tor to “resonance.” Connect the black test
lead to the frame of the receiver’s tuning
condenser. Connect the red lead to the stator
plates of the oscillator tuning condenser.
Turn the tester on and set condenser C,
to full capacity. Rotate the dial of the test-
er through its range until the eve in the test-
er suddenly opens up, indicating that res-
onance has been reached. Then slowly de-
crease the capacity of C, while rocking the
tuning dial back and forth until the least
a capacity that will just permit a recogniz-
able opening of the eye is found. This will
be the maximum trimmer capacity that can
be used without sertously detuning the in-
ternal oscillator circuit. If the trimmer has
to be opened all the way up, it will be best
to use a smaller trimmer.

The second adjustment, that of C. is
made by tuning in a rather weak signal or
station on a good receiver and then shunting
the oscillator section o! the receiver's tuning
condenser with a .1 mfd. condenser to stop
oscillation. The tester is turned on and the
“TEST"” selector is turned to ‘‘siznal sub-
stitution” position. The black lead is con-
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nected to the frame of the receiver's tuning
condenser and the red lead is clipped onto
the stator plates of the converter section
of the tuning condenscr. The trimmer is sct
to full capacity. The dial on the tester is
then rotated until the signal or station is
again heard on the receiver, indicating that
the tester is now emitting a signal of the
same frequency as that which had been sup-
plied by the receiver's own oscillator. Re-
tur: the receiver dial stightly to conipensate
for the slight mistuning caused by the pres-
ence of the test prod. Then slowly reduce
the capacity of the coupling condenser while
rocking the dial of the tester until the lowest
usable capacity of the coupling condenser
ts found which will permit the receiver to
operate.

Tests should be made upon several good
oscillator circuits in order to determine the
normal setting of the amplification control
required to produce oscillation in a good
circuit.
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The three most commonly used oscillator circuits In

basic form—the Armstrong, the Hartlay, and the

Colpitts. The tester connactions correspond to those
shown herewith.

OPERATION

The relative location of the selector
switch positions used on this instrument are
the result of an effort to arrange them in
the logical successive order im which they
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would be used. When any of the first four
functions indicated on the “TEST' selector
are in use, the tip jacks marked “TEST”
are used. In these positions, the settings of
the “CIRCUIT"” selector and “AMPLIFI-
CATION” control are immaterial as these
are in the circuit only when the “TEST”
selector is in “resonance” position. (It is
necessary to turn the tester on by means of
the switch attached to the “amplification
control.”)

Ogcillation Test—Eye normally open. One
of the first tests to be made upon a sus-
pected oscillator is to check the bias voltage
developed across its grid leak while the re-
ceiver is turned on. Connect the black test
lead to the B—, or to the chassis, depending
upon the type of circuit under test. Connect
the red lead to the “high” side of the osecil-
lator grid leak. The eye will close with an
applied negative voltage of about fourteen,
which is about the average value encountered.
Any deflection from three quarters closed to
overlapping may be considered normal. No
indication on the eye means that the oscil-
lator is not operating. By leaving the teater
connected and adjusting the tuning dial of
the receiver, the intensity of oscillation may
be checked st different points in the tuning
range. Practically all oscillator circuits use
a grid leak and their bias voltage may be
tested. The principal exceptions are circuits
using autodyne converter stages in which no
grid leak i3 used. This circuit is not intended
to be an extremely accurate vacuum tube
voltmeter, its purpose being to provide a
fairly good estimate of the voltage present.

Fregquency &Measurement—Eye normally
almost closed. If the oscillation test has
shown the oscillator to be working, or if the
circuit under test is one which does not in-
corporate a grid leak, the next step is to
measure the frequency. Connect the black
lead to chassis or to tuning condenser frame.
Connect the red lead to the stator plates of
the oscillator tuning condenser. Turn the
dial on the tester through its range until the
eye suddenly closes. The frequency of oscil-
lation may be read directly on the tester
dial. By measuring the frequency first at
one end of the receiver's dial and then at
the other, the osciliator’s tuning. range may
easily be determined. The presence of the
red lead on the oscillator tuning condenser
will cause an error of about 30 kec. at the
high frequency end of the oscillator’s tuning
range, but this will not materially affect the
accuracy.

Circuit Resonance—Eye normally almost
closed. If the oscillator circuit is definitely
not oscillating, one of the most important
tests that can be made upon it is to deter-
mine whether the tuned circuit is still ca-
pable of being tuned. This is very difficult to
determine with ordinary instruments. Con-
nect the black test lead to the frame of the
tuning condenser. Attach the red lead to the
stator plates of the tuning condenser. The
frequency dial of the tester i3 turned
through its range. If the circuit under test
is resonant to any frequency within the
tuning range of the tester, the eye will open
noticably when the resonant point ig
reached. This test i3 made with the receiver
turned off.

If no resonant point is located, the tuned
circuit should bhe inspected for open or
shorted coil, shorted tuning condenser or
broken wires. Also check for open padding-
condenser. By measuring the resonant fre-
quency at both ends of the receiver's dial,
the oscillator tuning range may be deter-
mined.

The degree of opening of the eye will indi-
cate roughly the “Q” of the circuit under
test. It will be normal for a circuit to show
a wider shadow angle at the high frequency
end of the range because the tester is
capacity-coupled and the reactance of the
coupling condenser is less at the higher fre-
quencies,

As. in the previous test, the reading will
be off approximately 30 kc. at the high end
of the tuning range. The tester may also ba
used to determine the resonant frequency of

(Continued on follotving page)
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OSCILLATOR CIRCUIT TESTER
(Continwcd ~from previous page)

any other tuned circuit within its range.
This includes broadcast antenna and R.F.
circuits, over part of their tuning range.

Signal Substitution—Sometimes, when
making estimates or for other reasons, it
becomes necessary to determine whether a
receiver would operate if its oscillator were
working. This test is made with the receiver
on, setting its dial for the frequency of a
desired signal or station, and connecting a
signal generator or antenna to the antenna
terminals. Connect the black clip to ground.
(In the case of an a.c.-d.c. set, to the “float-
ing” ground). Connect the red test lead to
the grid of the converter tube. Set the dial
on the tester to a frequency equal to the
frequency of the desired signal plus the
1. F. If there are no other troubles present
in the receiver, the desired station or signal
should be heard. It may be necessary to
slightly readjust both the receiver dial and
the dia! of the tester in order to obtain
maximum volume.

It should be pointed out here that the
received signal may not have normal volume
under these conditions. This is due to a
slight amount of detuning and to the fact
that the coupling inside the tester must be
kept rather low to prevent serious mistun-
ing. This results in a rather low R. F. out-
put.

When any of the described tests are made
upon circuits employing “permeability-tun-
ing,” the tests should be made at the center
or low end of the tuning range. These. cir-
cuits have more inductance and less capacity
than conventional tumng circuits and a
small amount of capacity in the test leads
will cause a far greater amount of detuning
than it would in an ordinary condenser
tuned circuit.

Circuit Test—Eye normally open. If the
oscillator circuit has demonstrated through
the previous tests that it is not oscillating
and that its tuning circuit is capable of
tuning over the required range, the next
step will be to test its feed-back circuits.
This is accomplished by connecting the cir-
cuit under test to an amplifying circuit
which will show how much amplification is
required to make the circuit osciliate. This
test is made with the receiver turned off.
The “TEST” selector is turned to “circuit”
position and left there. The “TEST” tip
jacks are not used. The circuit under test is
connected to the appropriate ones of the
upper row of five tip jacks. If the test is to
be conducted upon a complete circuit, the
condenser toggle switch is. thrown to the
“out” position. If a coil is to be tested alone,
the condenser switch is thrown to “in” posi-
tion, and the capacity calibration on the dial
will indiecate how much capacity is in paral-
lel with the coil.

The amplifier tip jacks are connected to
the circuit under test as shown in the dia-
grams illustrating the connections for each
type of circuit. The receiver should be
turned off. while this test is being made.
After the tip Jacks have been properly con-
nected and the “CIRCUIT” selector set to
correspond to the type of circuit under test,
the “AMPLIFICATION” control is slow]y
turned from the zero toward the full posi-
tion. As the amplification is increased to the
point where oscillation begins, the eye will
suddenly flicker and close slightly. Increas-
ing the amplifieation will increase the in-
tensity of oscillation and cause the eve to
close further, but the important point is that
at which the circuit just begins to go into
oscillation: If the oscillation begins at 2 nor-
mal setting, the circuit under test may be
considered O. K. The frequency will be that
of the circuit under test.

If the amplification: control has to be
turned very high in order to obtain oscilla-
tion, it means that something is increasing
the resistance of the circuit or is reducing
the effective feed-back. The feed-back coil,
if one is used may have moved from its
original position. Or, electrolysis may have
set in inside the feed-back coil causing
shorted turns or resistance in series with
the winding. The coils may have absorbed
moisture or there may be poor insulation in
the coil form or tuning condenser.
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If the circuit will not oscillate at any set-
ting of the “AMPLIFICATION" control,
check the troubles listed above and also lock
for opens and shorts in the feed-back coil,
grounded cathode in Hartley type circuits,
open or shorted by-pass condensers. Also
check the capacity of the grid coupling con-
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Autodyne clrcults, of various forms as used in old-
type roceivers, with tester connections shown.

denser between the oscillator grid and the
tuned circuit.

In the representative circuits shown, the
roper connections for the test leads are
indicated by circles on the schematic and the
letter near the circle indicates the tip jack
which is to be connected to that part of the
circuit. The examples shown here do not,
of course, cover all the possible types of
oscillator circuits that might be encoun-
tered; their main purpose is to demonstrate
the proper connections. Once the connec-
tions and operation are understood, the op-
erator will be able to apply the proper con-
nection to nearly any type circuit.

When a Colpitts oscillator coil is tested
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alone, the condenser toggle switch is thrown
to “out” position and two external fixed con-
densers must be connected across the. coil.
The capacity of these condenmsers may be
from 250 to 500 mmf. cach and their mid-
point is connected to the ground tip Jjack.

Autodyne Circuits—These are circuits in
which a single screen-grid tube performs
the functions of both oscillator and con-
verter, There seem to be three common
types of these circuits.

The “CIRCUIT” selector is used in “Auto-
dyne-1” for all these tests. The condenser
toggle switch is turned to “in” position. In
testmg autodyne circuits, the bias resistor
should be located and shorted out with 'a
jumper wire. “Autodynec-2" position is used
oni)y when testing coils for circuit (a).

scillator Coil Substitution—When sub-
stituting the universal oscillator coil in the
tester for the one in the receiver, it is neces-
sary to disconnect the coil from the receiver
wiring. The substitute coil is connected into
the receiver circuits by means of the same
test leads used for making circuit tests. The
setting of the tester controls has no effect
on the substitute oscillator circuit. The dia-
grams shown in the right-hand column
indicate the connections for the different
types of circuits. It is important to note
that there may be some mistuning in the
receiver circuits due to a difference in
inductance and distributed capacity between
the substitute coil and the original.

When the oscillator circuit defects are
simple, there is no advantage in using this
tester, but if the trouble does not yield to
the simple tests, the time saved on very few
jobs will pay for the small cost of construct-
ing this instrument,

PARTS LIST

CONDENSERS
C1, C2—(Sec text)
C3°Single Gang 415 mmf.
C4, C13, C16—.0001 Mica
CS, Ce, C7 Cs, C9 ClO— 01 Tubular 600 V.
Cil1, C12—001
C14, C15—.05 Tubular 600 V.
C1 7—l Tubular 600 V.
C18, C19—8-8 mf.—450 V.

C20—(See text)
RESISTORS
R1, R2, R11—1 megohm, ¥ watt
R6, R7, R13—50.000 ohm, 1 watt
R4, R15--250 ohmin, ¥; watt
R3, R9, R20, R19—.5 megohm, ¥4 watt
R12—25,000 chm, 1 watt
R16—-100,000 ohm
R14, R17—.1 micgohm, 4 watt
R18—10,000 ohm, 10 watt
MISCELLANEQUS
SWI S\VZ SW3, SW4—4.deck, 5-position rotary-

S\VS S\’\'G SW7—3-deck, 5-position rotary-switch
2 Internal oscillator <oil ssee text)

LJ L4—Substitute oscillator coil (sce text)

SW8—S.P.D.T. toggle-switch

SW9—Off-On switch

o o O\ s

REDUCING DISTORTION DUE
TO GRID EMISSION

The effects of grid emission are to some
extent minimized by the employment of
automatic or self-bias in which grid bias
is derived from a resistance in_the cathode
or filament return. An increase in plate
current tends to increase the effective nega-
tive bias applied to the grid, thus opposing
the cumulative effects of the positive voltage
caused by grid emission.

The presence of gnd emission is usually
indicated by distortion, increase in hum, and
excessive plate eurrent, It is sometimes diffi-
cult to detect the presence of excessive plate
current unless the meter is permanently in
the circuit during tests, as the switching-off
of the tube may allow it to cool sufficiently
to restore normal operation. For this same
reason grid emission cannot be detected on
tube checkers.

In performing tests to determine grid
emission the receiver should be thoroughly
heated, not by applying excessive line volt-
age which might damage” condensers and

other parts, but by placing a box over the -

chassis so that ventilation is cut off.

A milliammeter, which we “all have, per-
manently connected in the plate circuit will
show a rise in current after the receiver is
sufficiently heated if grid emission iB pres-
ent. —Sylvania News.
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NEW RCA LABORATORIES DEDICATED

the Radio Corporation of America, at

Princeton, New Jersey, were dedicated

September 27 to serve the country.and
its fighting forces in war, and to help build
a stronger nation through scientific research.
This mest modern center of radio and clec-
tronic research stands as a monument to a
new age in science.

Licut. Gen. James G. Harbord, chairman
of the board of Radio Corporation of Amer-
ica, presided.and introduced the speakers:
Major General Dawson Olmstead, Chief
Signal Officer of the Army; Col. David
Sarnoff, U. S. Army Signal Corps and
Otto S. Schairer, vice-president in charge
of RCA Laboratories.

“RCA Laboratories ‘assembles under one
roof kindred activities which have hitherto
been performetl by individuals widely sep-
arated by time and space,” said General
Harbord. “The Laboratories give our fu-
ture scientiic work the advantage of col-
lective effort.”

Colonel David Sarnoff said that while
the war's decision ultimately will be made
on the battlefield, the fighting men who have
the greatest resources of science, engineer-
mg and production in back of thcm will be
the victors.

“Qur country is fortunate too that the
officers and men in its military and naval
establishments have a progressive attitude
towards scientific rescarch,” said Colonel
Sarnoff. “They realize its possibilities, not
only -as a factor in war, but also in peace.
Indeed, the scientists in the Laboratories of
the Army and Navy and other government
departments themselves have made scien-
iific contributions from which our country
has henefited greatly.

“Of all the fields which American men
of science have cultivated for peace, and
now harvest for war, radio is in the first
rank of importance. Speed of communication
is the essence of modern warfare. Aviation,
which has so radically revolutionized mili-
tary and naval strategy, is particutarly de-
pendent  upoun the countless services of
radio.”

Colonel Sarnaff said that it is particularly
iortunate that during the period prior to
America's entry into the war, the Radio
Corporation of America had built up its
rescarch organization, and that RCA scicn-
tists and engineers gained experience along
lines that arc now of vital military impor-
tance.

“A research laboratory conmsists not so
much of buildings and facilities as it does
of rescarch men and rescarch leadership,”
continued Colonel Sarnoff. “The staff of
these laboratorics is as fine a group of radio
scientists as exists anywhere in the world.
They have produced outstanding develop-
ments in new clectronic dcvnces, in television,
in ultra-short waves, in acoustics, and in
many other branches of radio research. The
skills which they developed before the war
are now finding direct use in important
military apphcahons

Otto S. Schairer in his dedicatory address
declared that RCA Laboratories and its en-
rollment of men, buildings and equipment
stand enlisted in the cause of war. “When
we leave here today, the gates will be closed
to all except war workers. These structures
will be as much a part of the nation’s
armament as are its arsenals and forts. The
men who work here will be as much mem-
bers of its armed forces as if they were in

(Continued on page 107)

THE neww RCA Laboratories, built by

No, I—RCA Laboratories, a new center of Radio Research and pioneering, at Princeton, N. J, No. 2—
In the new RCA Laboratories the bays of the Optic Laboratory are Ingeniously connected by door-like
windows In the walls, making possible long focuses through the rooms. Note the convenient electric
service outlets on the panels atop the work benches, and the spigois for air, gas, water, hydrogen and
oxygen supply, on the front of the bench. No. 3—Dr. Harold Willis Dodds, President, Princeton University;
Colonel David Sarnoff, U. S, Army Signal Corps; Major General Dawson Olmstead, Chief Signal Officer
of the Army, and Lieutenant General James G. Harbord, U. $. Army (retired), and Chairman: of the
Board of the Radio Corporation of America, at the dedlcahon of the RCA Laboratories, Sephmbor
27, 1942, at Princeton, N. J.
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RADIO MEN-—

ITAL need to enlist approximately
100,000 skilled mechanics and technicians
immediately in the Signal Corps, radio op-
erators in the Army Air Forces, was re-
cently announced by the War Department.

Keeping pace with the mounting flow of
war materiel from the industrial reservoir
of the nation, these specialists are nceded
now to keep equipment in operating order.

Army Training Schools are already
teaching thousands of men this kind of
work, and later in the year their rate of
output should be sufficient to keep pace with
the need.

To be eligible, men must be between the
ages of 18 and 44, citizens of the United
States and physically qualified according to
gencral standards for military service. They
will enlist as privates, but noncommissioned
officér or technician ratings are often given
men doing jobs of this sort. Skilled men are
needed, and promotion should be rapid with
commensurate increases in pay. Whereas a
private receives $50 a month, a master ser-
geant, the highest noncommissioned grade,
receives $138, to which certain allowances
may be added. In considering these
amounts, it should be remembered that the
Army pays all a man’s expenses—food,
clothing, shelter and medical care.

To make sure that industry’s production
program is not upset, all men who wish to
enlist as mechanics and technicians now

must be cleared by their local Selective
Service Board before acceptance by the
Army.

This recruiting program offers trained
men the opportunity to qualify as mainte-
nance experts. The Signal Corps wants men
whose experience qualifies them as tele-
phone and telegraph cable splicers, telephone
and telegraph installer-repairmen, radio op-
erators, telegraphic printer operators, tele-
graphic printer installer-repairmien, and
telephone and telegraph wire ¢hiefs.

While the type of work these men will do
should be familiar to them already, the
machines and equipment used by the Ariny
offer new opportunitics for valuable experi-
ence. All three of these branches of the
Army are equipped with the most modern,
most highly developed machines and devices

= in the world. Some of the cquipinent is

secret. The man who qualifies as an expert
in any of these jobs will have learned much
that will be helpful in postwar industry.

The Signal Corps operates the Army's
highly speciatized communications system,
and furnishes equipment to other branches
of the Army. The “walkie-talkie” radio
pack-sets, which provide two-way communi-
cation between infantry in advanced posi-
tions and supporting columns, are a Signal
Corps development.

Enlistinent Plan. All men who apply for
enlistment will be examined carefully upon

their experience and qualifications.

The Signal Corps will accept a recog-
nized radio or telegraph license or member-
ship in either the Radio Manufacturers
Service or Radio Servicemen of America
from applicants who desire to become radio
operators or mechanics. The Corps will also
approve men who are actively engaged in
radio service work or who arc graduates
of a recognized radio school. Qualifications
for the other tasks specified may be evi-
denced by a letter from a commercial com-
munications company stating that the indi-
vidual has had experience in one or more
of these specialties.

Once the quatifications of an applicant are
satisfactorily determined, he will be given
a thorough physical examination. If no dis-
ability is discovered, he will he sworn in
immediately as a private in the Army of
the United States.

All recruits will be sent to a Reception
Center for the same kind of “processing”
which every man receives when he enters
the Army. This is a matter of a few days
at most. From the Reception Center, Signal
Corps men will be sent to the nearest Signal
Corps Replacement Training Center. Here
they will begin their real military training
and also learn the maintenance jobs for
which the Army so sorely needs them. By
putting their civilian skills in uniform, these
men will fight with the tools they’ve always
worked with.

RADIO MEN CALLED BY NAVY

AMO\IG the most urgent needs of new
officer personnel in the United States
Navy is for professional technicians in engi-
neering fields, the Director of Naval Officer
Procurement, Chicago, has announced.
Pcrhaps ﬁrst on the list are graduate elec-
trical engineers, those mainly between 21
and 50 years who have followed clectrical
engineering since their graduation, and who
have a knowledge of ultra-high frequencies,
electronics and televison. Those more fam-
iliar with power engineering likewise may
find a place in the Navy which is interested
in these men in ages up to 50 years. Electri-
cal engineers are needed especially in the
Navy's fields of radio and detection devices.
Men with radio or communication cngmcer-
ing degreecs mayv qualify for officers’ com-

“"WALKIE-TALKIE"”

Taking a tip from the London policemen
who several years ago wore tiny radio
transmitters in their hats, the United States
Signal Corps is now equipping its men with
one-watt “broadcasting stations.” Parachute
troops and riflemen equipped with five-
pound sets are now able to carry on con-
versations with their comrades two miles
away. Police patrol cars have their counter-
part in armored trucks and other motor-
ized units which have been equipped with
radio transmittcrs to reccive and broadcast
“on-the-spot’” military intelligence, time
signals and weather reports.—Necw Vork
Times.

(The time is not far off —in connection
with the above—when every soldier will be
equipped with a 14-1b. pocket 2-way radio.
—LEditor)
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missions as well. Waivers for minor physi-
cal defects often are obtainable,

A Petty Officer rating is offcred to men
with sufficient experience in radio to instruct
classes in Radio Theory, Practical Opera-
tion, Code, or Maintenance.

The Navy has schools in several parts of
the country to instruct enlisted men it radio,
and it is for these schools that instructors
are nceded. The men that are selected will

o through a refresher course at the Naval

%choo.s where they will be instructed in
the use of radio cqunpment used by the
Navy.

In some cases men with B.S. degrees in
other engineering subjects and who have
had experience in radio and electrical work

RADIOMEN, LISTEN!

Raglo.Craft lias been requested by several
branches of the Unlted States Government to send
out 4 call for radio men. located In different Darts
of the United States, who might be available for
governmient radlo work.

Radic men who hare not previcusly registered with
Radio-Craft and who are eitizenz of the Usnired
States will kindly submit name, address, classifica- '
tion of their type of work briefly, in a jetter or
posteard.

Your communication will he transmitted to the.
varipus hrauches of the government who can make
use of your abtlities.

THIS CALL IS MOST URGENT. You have an
excellent change to do worth-while work for your J
country now. As a rule age does not make much
difference. Please do not heglect this, is it Your
patriotie duty to heed this cail.

Mail your jetters or postcard to:
RADIO-CRAFYT Emergenty Ald Buresu

25 West Broadway,
New York, N. Y.

RADLO-CRAFT

may qualify for officer assignments in
radio or clectrical lines. Usually, however,
degrees in engincering other than electrical
tend to fit the apphcant for other duty. For
instance Navy activities in ordnance, con-
struction, and ship operation use mechanical,
civil, and chemical engineers. Here again
physncal waivers often are possible and the
age range is usually between 30 and 45 years
or beyond those two limits in some cases.

Another special officer procurement pro-
gram under way is for college teachers of
physics, or chemical, diesel, electrical, me-
chanical, and radio engineering at Naval
Reserve Midshipman Schools. Private
schoot and junior collcge teachers and
others qualified to teach those subjects in
colleges are also being sought.

AMATEURS ORGANIZE
DEFENSE AID SYSTEM

ORTY-ONE civilian defense controt

centers in Westchester County, New
York, will utilize two-way radio equipment,
accordmg to Col. Frederick L. Devereux,
director of civilian protection there.

The short-wave system will be opcrated
by amateurs on frequcncies to be assigned
by the Federal Communications Commis-
sion. Supplementing the telephone system
now in use, it will be used only for defense
communications.

Amateurs alrcady have sufficient equip-
ment to put the system in operation within
several weeks, Col. Devereux said.

FM PERMIT EXTENDED
W75NY, - Metropolitan Television, Inc,
New York, N. Y., was granted modification
of its FM construction permit for extension
of completion date to December 30.
NOYEMBER,

for 1942
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”

ENLIST NOW!

E. D. Wilson, Civilian Defense Administrator, looks on as Russell Brown tunes receiver, while Col. A, G. Couley, Director of Civilian Defense
Training, watches Leo Kelly test a Walkio-Talkie at Ft. McPherson, Ga. 2—Two army men carrying out radio duties inside a bomber. 3—An
Americah soldiet with latest field transceiver used by forward observation patrols. 4—The radio student must master every phase of the
subject; here, adjusting a loop antenna. 5—S$taff Sgt. Gloystein transmits with a S. C. R. 288 while Corp. Vantman cranks. the genera+or
6—A class inelectricity- and magnetism' at Detroit, Michigan. o
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HOW SHIP RECEIVERS GIVE
AWAY THEIR POSITIONS

attack and the United States declaration

of war on the Nazis and Japs, enemy

submarines and surface craft started
sinking the ships of the U. S. Merchant
Marine carrying the tanks, guns, ammmi-
tion and planes overseas.

As each month has gone by the list of
sinkings by the “U” boats has steadily in-
creased, and every ofhicer and man of the
Merchant Marinc knows that when he sails
out of port into the open sea he is risking
his life, and that any second he may hear a
torpedo come crashing into the side of his
ship from a "“U” boat, 2 bomb come hurtling
down from an enemy plane, or shells burst-
ingfon the decks from an enemy surface
craft.

IMMEDIATELY after the Pcarl Harbor

WHY THEY CAN'T LISTEN

Recently an article appeared in onc of our
leading national magazines entitled “Tanker
Men Don't Get Medals.” Heading this ar-
ticle was a photograph showing a group of
seamen in a cabin passing away the time
playing a game of cards, and underneath
the photograph this significant caption—
"You Can’t Listen To A Radio On A
Tanker, Or Enemy Subs Might Track You
Down If You Do.”

The following notice sent out by the Fed-
eral Communications Commission to all
W S: Shlp owners and ship masters explains
why ‘You can't listen to a radio on a tank-
er”

".S‘mce it is necessary to give full consid-
eration for the safety of the lives of the
erews and the safety of the ships, the use or
operation of all types of broadcast receivers
on board oceangoing siups has beew pro-
hibited by Naval authorities since the out-
break of war until a determination can be
made of the type of broadcast receivers
*President, E. H. Scott Laboratories.

By E. H. SCOTT*

which can be wsed on boord with safety.
Plcase refer to subsection 8130 (b) of the
Rules Governing Ship Service which pro-
hibits the wse or operation of cerigin radio
receiving equipment on board U. S, ocean-
going ships of 1600 gross tons or over. The
primary purpose of this regqulation is to pro-
hibit the use of receivers on merchant ships
which radiate encrgy to a degree which may
disclose the position of the ship to enemy
submarines or surface craft”

ENEMY SUBMARINES FIND POSITION

The use of radio receivers has been pro-
hibited on ships at sea because the sensitive
direction-finding equipment aboard every
encmy submarine or surface craft within a
radius of up to- 100 miles or more can pick
up the oscillator radiations which every
standard radio receiver sends out even
though the siup is completely blacked out,
and makes it as visible to the ““U” boat or
encmy surface craft as if it had a search-
light on board, enabling the submarine to get
a bearing and stcer directly to the ship on
which the receiver is being operated and
torpedo it.

Unfortunately, only a small number of the
officers and men of the Merchant Marine
actuaily belicve they are running any risk in
operating a radio recciver at sea, and prob-
ably attribute the banning of their use a lot
of red tape. They cannot sece why a radio
receiver which is used for the reception of
-signals, not to transmit them, could possibly
give away the position of the ship, aud do
not realize that the receiver they smuggled
or hid on board is radiating a signal every
minute sl is used and endangers not only the
ship but the life of every mnan on board.

Although the use of radiating radio re-
ceivers has been prohibited at sea, we will
never know how many ships have been sunk
or how many men have lost, their lives be-

Derk portion of block and circuit diogrom shows. paths by which oscillator cnergy can feed
back to antenna and radiate, so giving away position of ship.
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Block and circuit diagrams of ordinary radic
receiver radiating R.F. similar fo a transmitter.

cause someone used a hidden radio so that
he could listen in to the news, and by listen-
ing in, lead to his shipa Nazi sub, who fired
a torpedo into its hull and sank it.

WHAT.THIS MEANS TO MEN AT SEA

What this lack of radio reception has
meant to the men of the Merchant Marine
can easily be imagined, for without the use
of radio the only thing they have to occuny
their minds when off duty is music from a
record player, reading, or playing cards.
Just what it means for the men on board
troop ships going overseas to be cut off from
radio reception was described in a dispatch
to the New Vork Times from a special
correspondent at General MacArthur's
headquarters in Australia. This correspond-
ent made the trip in a large convoy of re-
modcled liners and fast freighters that went
to Australia. He reported: "All radios were
silenced during the trip. This lack of war
news created considerable strain. Once the
convoy reached Australia there was a rush
for the radios.”

How, you may ask, can a radio rcceiver
TRANSMIT as well as reccive signals
that. can be picked up by a direction finder?

The reason is very simple. Modern radio
receivers use an osci:lator, which is aciuelly
a low~powered transmitter. Unfortunately,
in a radio receiver some of the energy pro-
duced by the oscillator leaks back through
the RF circuits and wiring to the antenna
and goes out on the air. It is this signal
that s picked wup by the ememy submarine
and gives away the position of the ship on
which the receiver is being used. It unll be
apparend that the vse of a radiating recefyer
ot sea endangers the life of every man
aboard.

HOW RECEIVER GIVES AWAY SHIP'S

POSITION TO ENEMY

If you owned a radio recciver ten or
twelve years ago you will remember the
squeals and howls you used to hear in your
set as you tuned the dial “fishing” for new
stations. That interference was not caused
by your receiver, but was oscillations radi-
ated from another receiver in your vicinity
that was picked up on your antenna and
came out of the loudspeaker in the form of
a squeal or howl.

Modern radio receivers have reduced, by
using one or two stages of RF ahcad of the
oscillator, and by more carcful shielding,
the amount of the oscillator energy that is
radiated to the point where you rarely pick
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up this type of interference today on an
ordinary radio receiver,
STILL THERE, and the wver
direction-ﬁ’»ding equipment use
enemy submarines can pick it up.

To make the explanation as simple as

Sensitive
on board

possible as to why a radio receiver can act |

as a low-powered transmitter as avell as a

receiver of signals, I am showing simplified |

block and circuit diagrams of a transmitter
and receiver,

In a CW transmitter, the operator presses
a key which opens and cioses a circuit to
tap out the dots and dashes that are used
to send the message. The signal is generated
first in the H.F. oscitlator, then amplified
in the RF amplifier and the power amplifier
of the transmitter until it reaches the an-
tenna and goes out over the air.

‘WIDE BAND OF FREQUENCIES

When you tune the dial of a radio re-

ceiver from one end of a band to the other,
you rotate the variable gang condenser
which tunes the oscillator as well as the
RF and mixer circuits, and in doing this
may fune in 20 or 30 stations which is the

equivalent of sending out a signal on 20

or 30 diffcrent wave lengths.
It requires no further explanation to see

very clearly why it is easy for anyone oper- |
ating a direction finder on an cuemy craft |
to pick up a ship, get a bearing on its posi- |

tion, quietly steer toward it, fire a torpedo

into the hu!l of the ship, and we read in the |
papers a few mornings later that another |
ship was-torpedoed in such and such an |

area, with the loss of so many lives.

In a radio receiver the oscillator is used
to generate a signal to beat with the in-
coming RF signal to the mixer stage, then
amplified thru the IF and audio amplifiers,
50 that you can hear the signal or program
thru your loudspeaker. :

Unfortunately, however, all of the cnergy
that is gencraied in the oscillator ~is not
confined to the mixver stage,-as will be seen
by referring to the red scctions in the block
and circuit diagrams of the receiver shown
on this page for some of it feeds back
through the mixer and RF tube to the an-
tenna; some by coupling between the fila-

ment and plate supply leads of the Oscil- |

lator, and some by direct coupling between
the Oscillator and Antenna. The effect of
this is that the Oscillator in a radio re-
ceiver acts as a Jow-powered transmitter,

The solution has been found by the Scott |

Research Laboratories. in an entircly new
development which actually cuts the Oscil-
lator radiation in the Scott Marine Model
SLR-12-A down to such a low point that
we do not believe it can be detected 25 feet
away, let alone 100 miles—the distance
Oscillator radiations can be picked up by
the cnemy from many regular types of
radio receivers.

The Scott Low Radiation Marine Re-
ceiver covering the broadcast band and the
short waves from 5.6 to 15.1 mcs., has been
tested and was apbroved by the Federal
Communications Commission {or use on all
ships of the Merchant Marine, so that it is
now possible for the officers and men on
every ship at sea to listen in perfect safety
to the news of the world as it is broadcast
hour by hour on both the broadcast and
shortwave bands, and to once again enjoy
their favorite programs of entertainment
and music while at sca.

LOW RADIATICN RECEIVER DEVELOPED

Owing to the fact that tests by the Fed-
eral Communications Commission have also
shown that all high frequency receivers
that have been used up to this time for
communications purposes on the ships of

(Continued on page 123)
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WHO SAID ANYTHING ABOUT
CONDENSER SUBSTITUTES ?

Even if restrictions on metals hadn't eliminated aluminum can,

type electrolytic condensers ...

Even if War demands on leading manufacturers such as Sprague
hadn’t made it necessary to simplify condenser lines and curtail
many "exact duplicate’ and other types . ..

The fact remains that leading servicemen would now be using
Sprague Atom Midget Drys and Type EL Prong-Base Drys almost
universally, anyhow. For these Condensers are definitely not
substitutes. They're a big forward step in modern condenser con-
struction. A small stock enables you to replace almost any con-
denser of equal rating—and do it in less space, at less cost, and
with every assurance of better, more dependable performance.
Drys or wets, low voltage or high voltage, single capacitors or
duals or lriples — Atoms and EL’s handle them all.

As long as your Sprague jobber has these popular
vnits, you've no need to worry about condenser
73 replocements . .. and you won't be using sub-

SPRAGUE

stitutes. You'll be using condensers that are actually
better—condensers that will set the style in efficient
servicing for years to comel

PRODUCTS COMPANY
North Adams, Mass.

NO TUBE SHORTAGE.

There need be no apprehension at this
time that tubes for radio receivers will ot
be available because of wartime restrictions.
Even though dealers are now ‘“short” on
many types, it would appear there is a back-
log supply, large enough to take carc of
normal requircments for the next six
months or so.

It was estimated last month by the Radio
Manufacturers Association that the present
supply of tubes numbers ahout 35,000.000.
The RMA has recommended to the WPB
that at least 25,000.000 be produced this year
to fill out the 1943 requirements, and it is
belicved the WPB will make the allocation.

The government has been sponsoring
some factories {or the duration, to produce
the tubes needed for miilitary purposes, thus
permitting many of the factories which

1942

make radio tubes for civilian use, to con-
tinue their production.

This idea applics to many “radic” parts
alsp.

Credit must be given the tube and parts
manufacturers for having anticipated war-
time restrictions by building up ample
stocks. Otherwise some ‘of the 69 000,002
or so receivers in the U. S, would have
heen “put out of action,” if not rendered
entirely useless by lack of parts. Such a
course if followed to exhaustion, would
have rendered broadcasting virtually useless.

The government recognizes the fact that
in modern war, instant radio communica-
tion with the eutire population is of para-
mount importance. For that reason, “Radio
Must Carry On”—far more so than in peace
time. B



eSOUNDe , 2 -

'.

B T M

TUNED TO WAR, plant sound systems add air-raid protection (left),
bring managers closer to workers (below].

BROADCASTING

-

fascinating, practical answers to many a problem that
management faces in striving for more efficiency, more
production. and better employee relations.

Right .naw, in thousands of U. S. war factories and shipyards,
plant sound systems quicken the pace of production with speedier
communications, help bolster morale, relieve fatigue, and give
added air-raid protection. And out of this war experience and
from behind-the-scenes rescarch, still newer wavs to use sound
as an aid to good management are beginning to appear.

As more and more plants are wired for sound, a basic change
seems certain to take place in management’s mode of communicat-
ing with workers. The spoken word can powerfully supplement,
in some instances entirely replace, bulletin board posters, handbills,
printed messages in pay envelopes, and house organs. And that
means a wholly different approach—a forceful, direct one—to
bring employer and cmiployees into closer working harmony, with
benefits for all.

For instance, brief, to-the-point messages broadcast at mcal-
times can give workers good advice on proper foods to cat—at
home as well as on the job. Specific suggestions on nutritious
foods essential to physical fitness may be coupled with helpful
comments on production time wasted by avoidable illness. Only
recently, one plant lost the full afternoon’s work of 138 men and
women, who were made ill by clieap candy bought at noontime
from a strect pushcart. An incident like that could be dramatized
over the sound system the next day with telling effect.

Stressing safcty precautions to plant workers is another
“natural” for plant broadcasting.

In countless other ways—sometimes using sound effects common
to standard radio programs—industry has a new technigue to lend
color and punch to spoken or recorded messages for employees,
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MODERN INTRA-PLANT SOUND SYSTEMS hold

in connection with war bond sales, hational campaigns on salvage,
car-sharing, health, conservation, ctc.

Production rallies'and Army-Navy E award ceremonies can be
recorded and played to second- and third-shift workers. Members
of the armed services, perhaps former cmployecs, can spur output

. by telling how war goods made at the plant perform in actual

battle. Announcements of shifts in company policy, changes in
officers, employce cvents, like ball games and dances, birthdays,
anniversaries—all these and many others are practical, effective
uses for plant broadcasting.

One of the most significant ideas is giving employces music
while they work. Flat claims of definite. percentage increases in
production resultirig from playing music for industrial workers
may justly be viewed with skepticism. But it is true that increases
in output in plants where music is broadcast have been noted.
Managers in England, where British Broadcasting Corp. music
programs for workers go into most war plants, report advances
in output, sometimes as definitcly as 6 to 11%. On one point
there's general agreement: Music's prime purposc is to boost
morale and relieve fatigue. Production gains are an extra
dividend. N

As an antidote for boredom and fatigue, music proves of real
worth. In the brief periods of fatigue occurring during working
hours, workers tend to grow careless. When that happens quality
of workmanship suffers. And while evidence of fatigue may not
show up in volume of work done, it turns up elsewhere—in errors
or accident frequency.

The right kind of music played at fatigue periods gives workers
a “lift” over thesc low spots. Music also can provide, with good
effect, a soothing, relaxing atmosphere at rest periods and meal-

. times. In some plants each new shift swings into action in a stir-

ring atmosphere of martial music.

RADIO-CRAFT for NOVEMBER, 1942
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There are three ways to bring music into
the plant. Radio stations are broadcasting
programs especially for workers that can be
picked up by radio rececivers and piped
through speakers. Or music may be bought
from services offered by Muzak Corp.
which sends out planned programs to fac-
tories over leased telephone lines. As the

NOISE LEVELS

AVERAGE AUTO HORN

RIVETING FROM ACROSS STREET

PNEUMATIC DRILL 10 FEET AWAY

WEAVE SHED (mot0 stiom

BURLING & MENDING ROOM (rHoTO seow}

0 30 50 7 K] w
(TN BECIBELS)

Noise-lavel chart, showing comparative sound pres-
sures in deabels ol various sources of industrial
"lowd" noises.

third way, a plant may buy turntable equip-
ment for plavmg its own records.

Building ar adequate library of records
calls for particularly careful attention.

Music gets through where noise is incredibly high.
On chart above, note that weave shed (below),

where music is used successfully, is noisier than
a pneumatic drill 10 feet away.

RADIO-CRAFT for
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Here, the advice of experts is highly de-
sirable, for music that gives best results
when played during working hours usually
differs from that played at lunchtime and
rest periods or as work begins.

The kind of music that seems to help
best to improve industrial efficiency is the
lively fox trot. Jazzy, blaring numbers are
not recommended. Already a great deal has
been done to classify music according to
the industrial uses for which it is best
suited.

To keep pace with the requests submitted
by employees may sound expensive. But it
need not be. An RCA-Victor service, for
instance, supplies a nucleus library of 300
to 500 records, selected to fit the normal
necds of the plant, along with program
recommendations. Then, a monthly lease
service supplies up-to-date records plus
employee requests.

Worker reaction to music, beyond a sim-
ple yes or no answer to the question “Do
you like it?”, is now coming in ‘for careful
analysis. But the enthusiastic response of
workers is apparent to anyone who hears
industrial music 1n action. Labor leaders
and union members of union-management
committees give firm support to the idea.
Workers themselves comment like this:
“Makes time short . . . Relieves my mind
... Keeps me alert . . . Gets you over that
tired feeling” and so on. Among workers
interviewed by MoperN INpusTtry for their
reaction to music, two actually said they
didn’t mund at all coming back from wvaca-
tion, because the music made working so
pleasant !

One point on which considerable differ-
ence of opinion has been voiced seems now
to be answered by experience. That's
whether or not vocal selections are distract-
ing. Although there's still some conflicting
optnion, many users agree that numbers

with vocal choruses belong in industrial
music programs. -‘The argument against
them is that workers listen for the \\ords,
thus don’t give proper attention to their
work. But prowded the singing voice is
not extrcme in character, there doesn't
seem to be any noticeable distracting effect
on the workers—though British plants had
to eliminate “Deep in the Heart of Texas”
because workers stopped work to clap their
hands in the chorus.

Onc of the most remarkable results with
music in this case is that it solved the prob-
lem of bitter friction after December 7
among workers of many different national-
ities. Germans, French, Italians, and Amer-
icans had to work side by side. Hardly a
shift passed without a few fights. Music
changed all that. brought harmony into the
worker ranks. Very few rows have taken
place since it has been piped into the plant;
it puts their minds on other things and they
talk less about the war.

The same sound system that brings music
to workers in industrial plants may be used
for paging, and savings on paging alonc
may quickly pay for the installation. An
aircraft plant, for instance, transmits some
3,000 paging messages daily over its plant
system super-imposing them over the music
when it is playing. Studics show a saving
in time of about four minutes per call
Based on a supervisory wage scale of $1.50
per hour, the annual dollar savings are esti-
mated at $109,200.

TFor both communications and helping to
curb any hysteria that might break out in
an air-raid or other emergency such as an
explosion or fire. the factory sound sys-
tem can be a highly cffective instrument.

Not so immediate in use-value but a
strong indication of what might be done
with sound systems when manufacturers
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Daytime rallms such as pucfured here, may be
recorded, and ¢ rrogrammed thru the plant loud-
speakers, to the night shift.

With a microphone handy, inspectors can call work-

ers to the inspection benches, thus avoiding shout-
ing above the din of industrial noises.

sw ing back to civilian production is the sug-
gestion of playing, for workers, one-minute
transcriptions of consumcr complaints,
Actual cases would be used, boiled down
and presented realistically. Broadcast to the
various departments concerned — assembly
or final inspection, for instance—thesc mes-
sages might do much to bring home to
workers what faulty work or carelessness
means to company prestige, volumes of
business, wages, and jobs. Ideas of this sort,
properly developed, may bring nearer a new
era of management-worker understanding
with tangible results in better, lower-cost
products. Such ideas indicate that postwar
uses for intra-plant broadcasting will be
far wider than now, since morale and em-
ployer-emplovee relations are probably go-
ing to be of even greater concern to tnan-
agement after this exhausting war is won.

—Abstracted from Modern Industry,
New York
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NE _of the newest and most valuable
“instruments yet devised for obtaining
information on meteorological conditions in
the upper levels of atmosphere, the best
source for accurate forecasts, is the radio-
sonde. Enclosed in a small case or box which
is carried into the stratosphere by a balloon
about six feet. in diameter, the radiosonde’s
working parts are so constructed as to
measure and transmit by radio siznal the
conditions of air pressure, temperature and
humidity. ‘The sound signals from the as-
cending instrument are picked up by a super
regencrative radio receiver located at the
ground station. This receiver is equipped
with the necessary dials and earphones for
tuning, .and” is clectrically connected to an
clectronic frequency meter from which the
readings at known altitudes can be recorded.
The Weather Bureau now has about 40

Left—A super regenerative radio receiver, equipped with the necessary dials and ear-
phones for tuning, is connected to an electronic frequency meter from which readings
of varying temperature and humidity at known altitudes may be noted. Center—The
carrier balloon, with the radicsendae fraijing below heads for the stratosphere. Righi—

Working parts -of the radiosonde which transmit to the ground receiver the atmospheric
conditions in the stratosphere.

'RADIO AIDS WEATHER DATA

radiosonde observing stations in the United
States where recordings are made by flights
launched twice a day. The advantage of the
radiosonde over an airplane for this purpose
is that it can be sent up in any kind of
wecather. It also obtains more information

‘than the pilot balloons although these too

are still in general use.

When the balloens carrying the radio-
sonde finally breaks, the box containing the
instrument is lowered to the ground by an
attached parachute which prevents damage

-to the sensitive equipment. About 20 per cent

of the radiosondes are recovered.

Up until the present emergency, {orecasts
were sent out by the Weather Bureau twice
a day, for general uses, for morning and
afterncon papers and for 600 radio stations
which are served. The service has now
been stepped up to where it'is given every
six hours. More than that, the Weather

Burcau has experts on duty around the
clock, keeping their fingers constantly on
the pulse of the weather and ready on the
instant to supply information wherever it
is needed.

Climate data gathered by the U. S
Weather Bureau for more than half a cen-
tury is being translated into usable form
for the military authoritics, by the Work
Projects Administration.

The study is intended to cover areas not
only in the United States, but also in Alas-
ka, the Caribbean and the coastal regions
of North America. Approximately 25,000,-
000 airway and surface weather observa-
tivns from the tons of records on file with
the Weather Bureau, will be studied and
reduced to- punch-card {form to enable
meteorologists to make any nceded infor-
mation readily accessible to the armed
forces.—U. S. Department of Agriculture

Back view of the burglar alarm receiver.
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BURGLAR NOW CALLS POLICE

c APTURING burglars will soon be
scarcely more than a routine job, almost
as simple as going out to tell some citizen's
neighhors they're making too much noise,
as a result of an invention by James O.
Howton of Freewater, Oregon. It will be
so simple that the squad responding to the
call can take their choice of walking in and
picking up the burglars at work or.of wait-
ing quictly outside and nabbing them as
they come out with the goods.

The burglars themselves are going to
“speed up the service” by calling the nearest
police station or cruiser by radio. They will
not know they are sending out the alarm
because hidden away in a remote part of
the building is the Howton Radio Alarm,
which by means of contacts with all points
of entrance, automatically transmits a re-
corded voice on a given police radio fre-
quency as soon as any circuit is broken by
the opening of a door or the breaking of
a window. This broadcast is picked up by
police cruisers. So quickly docs the appara-
tus respond to the forced entry -that, in
more than two hundred tests made in
Seattle ncarly a year ago, police answered
calls within sixty seconds of the alarm.

For example, let us suppose a retail mer-
chant is ahout to lock up his store for the

RADIO-CRAFT for

night. Before going outside, he switches the
system over from day to night conmtrol by
merely pressing a button. Then, after lock-
ing the front door, he presses another but-
ton which extinguishes a light on thé out-
side wall and turns on a green light inside
a window where it can be seen by the pass-
ing patrolman as a signal that.everything
is as it should be. But if, after locking the
front door, he finds that the outside light
refuses to be turned off, he knows that he
has failed to close a door or window, or
that he did not switch the system over to
night control. He must, therefore, reenter
the store, remedy the oversight and again
lock up, going through each step required.
He can then go home and rest assured that
everything is well protected.

Another circuit employing a double lock

automatically changes the system from day
to night control. Instead of heing required
to press the inside button, the merchant
turns his key in a second lock on his front
door. If cvery step has leen taken correctly
up to that time, the key will come out of
the lock after turning. But, if any one step
has been overlooked, he cannot remove the
key and must go back into the building to
check up and see what has been overlooked.
Coming back in the morning, he cannot un-
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lock the door until he has shut off the alarm
system by first unlocking- the extra lock.
But now, some smart stick-up man says,
“That's casy. I'll just be on hand when the
proprietor opens up in the morning and
stick l1im up after he has the door unlocked
and the alarm system shut off.” And so he
pokes a gun in the back of the business
man as he opens the door and goes in. But
Mr. Business man has not had time to
switch back to day control, and the alarm
goes out to the police while they’re still
going into the store.
Assuming, however,
man is wiser than he has appeared in the

foregoing incident and gives. the proprietor ]
timc to shut off the alarm system: He fol- |

lows into the store and then does -his stick-
up act. He orders the merchant to open his
cash register and hand over the cash, or to
open that showcase in which those valuable
gems are displayed. The merchant complics
with the demand. He presses a key on the
register, or he opens the door to the display
casc and the alarm, without 4ny warning
to the culprit, goes into action and, before
the criminal has had time to take the money
or valuables, the police know what is going
on and where. In a few minutes they can
he on the job, even succeeding in making
the capture as the culprit comes out of the
store.

The functions of the alarm are not con-
fined to police work. It also sends out
alarms immediately in the event of fire. And
still further, should the sprinkler - system
in a building be set off, or water begin to
run in the systein for any cause, the alarm
will be hroadcast.

The cquipment uses up to 50 watts of
power, and may be operated without a
licensed operator.

e ————

DUPLEX PHONO-PICK-UP

The ability to play records without needle
scratch and with greater volume is the
claim of Christian A. Volf of Van Nuys,
Calif., who has szcured a patent on a double
turn-table, double tone-army machine. The
tone arms are mounted on one pivot, which
permits the drag (to one side of the groove)
of one tone-arin, to be offsct and balanced
by the other tonc-arm, thus reducing needle
scratch to a very low level,

In addition the device has numerous
unique uses, such as recording the singing
of a vocal student on a blank, and feeding
in with that voice simultancously the out-
put of an amplifier through which an orches-
tral record on the other turntable is play-
ing. Then on playback the student can hear
how his voice sounds, and note faults, etc.,
to correct. The device also permits playing
simultancously two rccords of different
speeds, or different sclections, or different
sounds, and the combined output used to
obtain unusual effects, or to instruct and test
persons who are hard-of-hearing.

that our stick-up -

Ear-,mony years Meissner Coils have
been the accepted standard by engineers
who insist upon high quality performance
... Meissnar pxecisioﬁ coil construction
never varies . .. they are the best that
engineering research and modern pro-.
duction methods can make.

When you specity a Meissner Coil you
have the assurance of long, trouble-free
operating ‘ life backed by a name that
is synonymous with precision-built
products.

Coils illustrated and described represent

only a few of the complete Meissner
Coil line.

See your neorest Meissner distributor today.

M. CARMEL, ILLINOIS

"PRECISION-BUILT PRODUCTS”

*SOUND®

TRANSFORMERS

The most popuias replacement types.
Compact in size, 14" square, 24"
high. Awvallable in all frequencles
from 175 k¢. to 456 ke. List prico
$1.10 each.

UMIVERSAL
ADJUSTABLE
cons

Adjustable — Inductance Ferrocart
(lron Core) coils will replace ihe
broadcast band colls in practically
any recelver. 3 typas available, An-
1sana, RF, Oscillator. List price $1.38

COMPACT
ANTENNA—RF COILS

1deal unite for replacement in eom-
pact midget or auto Radio sets. Coila
wound on lorm %" in dlameter, 15"
long. List price, elthez type, Anten-
oa or AF, 50¢ sach.

Volfair Duplex Phonograph
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CALIBRATING PRECISION
METERS

Two clectri¢ eyes and one man now. do
the work of two men in calibrating pre-
cision meters. Formerly onec man watched
a voltmeter and adjusted a rheostat to keep
the voltage absolutely constant while the
other calibrated the meter. Now a tiny mir-
ror fastened to the end of the voltmeter
pointer reflects a beam of light between two
photoelectric tubes when the voltage is cor-
rect. If the voltage varies, the beam hits
one tube or the other, causing an clectronic
amplifier to make the nccessary correction
automatically. One man can now do the
whole calibrating job.—National Radio
News
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TROUBLE SHOOTING IN FM

FREQUENCY modufated transmit-
A ter has its frequency moved up and
down at an audio rafe. The deviation
either side is the same with respect
to the central or resting frequency. From
experience, field tests by engineers, it has
been found that the best deviation ratio

A0,

RESSTOR )

FOTEROW PIVD
L SPOVSE

RECEIVERS

By WILLARD MOODY*

tend from 7,000 plus 20 or 7,020 to 7,000
minus 20 or 6,980; giving the range of
6,980-7,020. This is the bandwidth or
. “spread” required in the recciver.

If the receiver is designed to respond to
a band width of 20 kc. above and below
resonance, and if the transmitter is im-
properly adjusted to give a bandwidth of
40 kc. plus or minus resonance, the receiver
will not be capable of responding, due to
clipping of the sidebands, and distortion
will result. Also, if the receiver is not tuned
to resonance with the transmitter’s carrler,
distortion will result. Should the carrier
of the transmitter shift, due to a change in
the tuning capacity of the, oscillator, the
result will be the same as though the re-
ceiver were detuned and distortion will be
produced. Since the intelligibility of the sig-
nal is important and the differcnce between
a garbled and a clear message could involve
military disaster, we can see the importance
of transmitter stability and proper adjust-
ment, If the audio signal impressed on the
modulator tube results in overloading of the
modulator, or if the modulator tube is oper-
ated so as to have a wider variation in its

for minimum noise is in practical circuits
equal to a factor of 5 times the highest
audio frequency to be sent out. If the audio
limit is set at 4,000 cycles for voice com-
mumcatxon, the deviation will be 4,000
times 5 or 20,000 cycles which is equal to
20 kc. This means the central or unmodu-
lated frequency will be swept up and down,
plus or minus, 20 kc. at the rate of 4000
times per second for an audio signal of
4,000 cycles per second frequency. If the
carrier is 7,000 kc., the sidebands will ex-
s Inatructor, commercial operator,

inductive effect than is needed for fre-
quency modulation within the assigned lim-
its, the resuit will be distortion.

With a sine wave signal being supplied
to the modulator, the oscillator plate cur-
rent should remain steady. If it wavers,
something is screwy and the tube and parts
should be checked. The modulator gener-
ally operates as a class A amplifier, since
there is little power needed for F-M modu-
lation, and the modulator tube’s plate cur-
rent should remain steady when audio vol-
tage is being supplied to the tube’s grid.
If the plate current varies, it indicates the

STEADY PLATE
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tube is running into grid current due to
improper bias, over audio excitation voltage,
low plate yoltage (and consequently, opera-
tion on the nonlinear part of the Eg-Ip
characteristic) or poor power supp.y regu-
lation. In some cases, the latter effect will
be noticed when the batteries get weak.
High resistance batteries have poor regu-
fation, and the potential of batteries under
load should not be less than 80% of their
normal no-load voltage. A 45-volt- battery
that falls below about 36 volts should be
discarded. This is the voltage when the
battery is delivering current. The regula-
tion of any supply will be the voltage tnder
load divided by the open circuit voltage,
multiplied by 100,

The simplest way of checking on the car-
rier shift is to use an F-M receiver in
known good condition and to tune it to
the transmitter’s frequency. If necessary, a
well shielded monitor receiver can be used,
specially constructed for the work. At
resonance; the voltage between the cathodes
of the diode detector in the receiver will be
zero. The receiver may be tuned for zero
potential between cathodes by using a micro-
ammeter in series with either dicde load
resistor, or a vacuum tube voltmeter across
the entire diode load. The resistors must be
exactly equal if the micro-ammeter method
is to be used with accuracy.

The receiver is allowed to stay put and
the modulation is applied to the transmitter
by simply speaking into the microphone. If
the reading on the mncro-ammeter or v.it.
voltmeter changes at the rcceiver, a carrier
shift is present. The modulator tube and
parts can then be checked. The plate-cath-
ode resistance swing of the modulator tube
is the same as an inductance swing or
change.-If the audio input voltage to the
grid-cathode of the modulator is too large,
the plate-cathode swing will be too great
and the bandwidth of the transmitter will
exceed the limit of the receiver. It is possi-
ble, by increasing the capacity of the oscil-
lator circuit and decreasing the oscillator
inductance coil size, to get more capacity,
thus limiting the frequency shift. A better
method is to reduce the plate or screen po-
tential on the modulator tube or to increase
the bias slightly. In some cases it is possible
to merely open.up or to decrease the size
of the condenser across the modulator
tube's cathode resistor, thus providing nega-
tive feed-back which cuts gain and reduces
the modulator tube’s plate current swing.
Keep in mind that when the modulator tube
has a high plate resistance it is the same
as a high inductance being shunted across
the oscillator’s tuned circuit. This means
that the frequency of the oscillator will be
at its low value. When the plate resistance
of the modulator tube decreases it is the
same as a decrease in its inductance and
the frequency of the oscillator rises since
there is less net inductance in the tuned
oscillator circuit when the modulator shunt
mductance 1S 10“ ll] va. ue

Another important point is that the cir-
cuits which follow the oscillator must have
the rcqulred bandwidth in order to pass
the voice frequencics or whatever fre-
quencics arc to be transmitted. If the am-
plifiers are not properly loaded and tuned,
the sidebands will be ‘cut, just as in the
receiver improper tuning results in sideband
cutting. Then, distortion will be pronounced.
NOVEMBER, 1942
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_ The thing to watch out (or in an amplifier
is_improper neutralization or regeneration.
Where screen grid tubes are used and the
by-pass condensers arc reasonably large,
regeneration is usually low and not trouble-
some. But, if a condenser opens up or de-
velops high power factor due to aging and
moisture absorption, a shift in the plate-
cathode resistance of an amplifier tube and
therefore in the tuning will result. Re-tun-
ing is then necessary. One way of checking
an F-M transmitter where it is suspected
that regencration or oscillation is taking
lace in an amplifier stage is to modulate
tn the normal way and then to tunc a re-
ceiver to resonance, In some cases better
results are obtained if the receiver is first
tuned to resonance with the transmitter
unmodulated. Modulation can then be ap-
plied and, with the transmitter operating,
the quality can be checked on the receiver
as a by-pass condenser shunt is connected
across cach by-pass in the transmitter cir-
cuit. Distortion can be cleared and discov-
‘ered in this way.

In the case of triode type tubes, neutrali-
“zation is first carried out in the normal way.
The plate tank circuit may then be detuned
from resonance. I{ the plate current does
not take an immediate increase, the stage
1s oscillating and is not dependent on the
oscillator for its cxcitation. At very high
frequencies the oscillation may be caused
by stray coupling between plate and grid
circuits, and wires and parts should be
checked for proper position. In many cases
a coil may be moved slightly due to hard
bouncing around of the chassis in a truck
or other vehicle.

Keep in mind that the amplifiers working
on R.F. in an F-M transmitter must be
linear stages capable of passing the band-
width required for intelligibility. This
.means class B or class A operation. In low
power jobs, especially those employing bat-
teries, class A amplifiers very likely are to
be found in the majority of circuits since
they are simgple to get working.

In any transmitter, the stability is gov-
crned largely by the amount of capacitance
in the tuned circuits. Should the capacity
of the tuning condenser in the oscillator

circuit be altered the tuning will change
and distortion v:ill result in the recciver.
In a crystal-controlled transmitter, the os-
cillator frequency is not affected by a
change in plate capacity as much as an
uncontrolled oscillator is affected. For this
reason, the tuming condensers in an F-M
transmitter, not having a crystal control
system, must be of good quality to begin
with and must retain a setting once made.
Loose dials, faulty coupling units between
dial and condenser, or cold soldered joints
to rotors, cannot be tolerated. Worn mount-
ing screws which allow the tuning condens-
er to “wobble” cannot be allowed, since the
frequency would be shifted with every jar
given the transmitter. The effects of vibra-
tion must be taken into account in servicing
such equipment and the same technique
peace time servicemen used in repairing
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auto radio receivers here applies in large
measure. The condensers and resistors are
the same, the sockets are nothing new, but
all parts are of better quality and more
costly; yet even good parts can break down
when equipment is splashed through mud

and left out in the rain,

A shorted or leaky tube of a transmitter
can cause crratic operation in just the same
way it does in an ordinary radio receiver,
and the simplest way of checking is to
have a sparc tube on hand so that it can be
plugged in and results noted.

In- working with antennas, always keep
in mind that the antenna will be more effi-
cient the higher it is. The cffective height
of a half-wave doublet antenna is the wave-
length divided by pi (3.14) and the effective
height of the vertical grounded antenna
may be determined by considering its
equivalent as a doublet with one half
formed by the ground image. In many cases
more output can be gained by driving a
metal rod into the-earth and grounding the
transmitter irame. The antenna then works
against ground and if the batteries are weak
the extra signal means the difference be-
tween not getting through.and being heard.
The earth then serves as a counterpoise,
even though. its R.F. resistance: may be

(Continued on page 107)
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TECHNICAL
BULLETINS

Technical balletins give rclinble information in
sasy-to-follow form, and ‘save valuable time
atherwise spent in laborious reading of numerous
books. Every subject {s treated briefly and con-
cigely, yet completely. No complicated math.
ematics, chemistry, electricity; or theory. Eech
bulletin is written in simpls language.

PRICE $1.00 EACH POSTPAID
ORDER BY NUMBER =

WELDING, SOLDERING
AND BRAZING

0-105—LATEST GAS-WELDING PRACTICE.—Contains
strpliied instructions for using the modorn -cxyaceiylene
torch for welding and cutting. Includes Instructions . for
wolding steol. cast 1ron, aluminum and aluminum alloys.
lead and lead alloys, nickcl snd nickel alloys. . monel
metal, ete. Contalne data on lead burning. gae Dressuse
for -all jobs, formulae for fuxos. .

D-133—SP0OT WELDER FOR THE SMALL SHOP.—
Complele, easy-lo-understand directions to bufld e '110-
volt. 50 or.6d-cyele A.C. spot wolder for fastening light
sheet metal. Shows how to make the welder adaptable for
optration on 110 or 220-volt, 25-cycle current, or -220-
volt, 60 or 60-cycie current.

D-136—SMALL A.C. ARC WELDER CONSTRUCTION
AND USE.—Tells how to bulld arc wciders capable of
fusing iron snd steel sheet up to 8/18 inch in thickness
and rods as large a8 % inch In dlomietér for use on
110-volt, 60-cyels A.C., 110-voit 25-cycle A.C.. or on
220-volt 60 c¥elo A.C

D-i13%—WELDING SHEEY METAL WITH EASILY
MADE ELECTRIC ARC TORCH.—A emall earbon-elee-
trode arc torch that oDerates on 110-volt A.C. current.
Of value to metal-working shops and home work shops
for soldering and brszing, and even light wolding on
sheet metal. Can also be used to melt small quantities
of metals and alloys. Also used by Dentists to mell gold

D.122—WORKING WITH STAINLESS STEEL, SOL-
DERING. BRAZING, AND WELDING.—Completc prac-
tical methods of solcering. brazing and welding stainless
steel, ineluding formulss for solders -and fluxes and other
practieal data.

D-124—SOLDERING ALL METALS, [NCLUDING
ALUMINUM, AND ALLOYS AND DIE CAST ALLOYS,
—How to produce perfectly soldered joints of neat appear-
ance. Identification q! lzht metal allovs. Solders and
soldering fluxes and 'how 1o mako them. How mako
electric soldering 1irons for lighit and heavy work,

o construct an alcohol blowpipe,

D-104—SILVER SOLDERING AND BRAZING.—Exvlains
practical methods of hrazing, silver soldertng, and hard
soldertng. Containg tables «lving the compositon aof
brazing and soldering alloys, formulas for fluxes.

D-141—RECORDING THERMOMETER EASILY MADE.
~—PFull information on bullding an sccurnte device to
recotd tempersture changes over 12 hour periods. Unes
any Wpo of clock and a scnsitive element CArTYIng a pen
that marks temporature fluctustions oo & paper chart

Each Bulletin consists of & sst of [aree shests,
assembled 0 one packetl. size 9 x 1414 weloht
44 b, Numerous lilustrations, diagrams, charts to
supplement text.
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PULSE GENERATORS AND THEIR FUTURE

is nothing doing anymore in the radio

field.” The statement is quite true but

he forgot to take into consideration
that by using known principles and adapt-
ing them in unique ways new ficlds would
open up, and this is exactly what is happen-
ing in the field of pulse generation and the
application of these pulses for the purpose
of communication, measurements and vari-
ous other developments that only lately have
been applied by the enterprising genius of
the electronics cngineer.

The exact uses of puises in the clectronic
arts cannot be divulged since a large part
of the application is of a military nature,
but the underlying principles of how to pro-
duce and control them is not new, since tele-
vision makes exclusive use of them. For the
average tcchnician little practical informa-
tion is available and this article will try
to convey a few pointers on the fundamen-
tals involved in producing pulses similar to
those now being used.

The progressive technician will realize
the value of this information since it will
cover a few points pertaining to construc-
tional features and possible faults that may
be experienced. Having these few facts in
mind, the averaze technician should be able
to adapt himself to emergency service, if
and when he shou:d be called upon to render
same. Theoretical details will be kept to a
minimum and references will be made in
those cases to standard texts as found in
enginecring handbooks. The highlights that
will be covered will be of a practical nature
and as simple as_possible. In breaking the
analysis down so as to have the technician
understand the functions properly, little or
no mathematics will be included. The article
is intended to be of an instructive nature
in practical ways. Since no particular appli-
cation of pulse generators can be written
about, only the nccessary steps and methods
to obtain pulse gencration will be discussed.

Applications of pulses in commercial
fields can be observed in television, but
pulses as used in this branch of electronics
are only of partial use; the pulses desired
being of similar form but of varying char-
acter (Sece Fig. 1A).

The pulses as shown in Fig. 1b are those
that we are generally concerned with. 1t is
their amplitude and width that is of .chief
interest to us.

It is assumed that the rcader is familiar

SOMEONE said, not so long ago “therc

By WERNER MULLER

UBLICATIC:

Pulse generators are new to radic and
are likely to open up an entirely new field
in the art. For military reasons it is not
possible to give the important applications
to which pulse generators are now applied,
but the field is really a tremendous one.
Keep your eyes on pulse generators in

the future.
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with oscillators of the sine wave generator
type covering both audio and radio fre-
quencies. No particular use of thesc forms
of generators is suggested, since the meth-
ods of utilizing these wenecrators for square
wave pulses requires additional apparatus,
but a complete description of the necessary
steps required. for converting sine waves
into pulses of the desired form, will be
given in a future article.

Other types of gencrators are those of

100

the saw-tooth, relaxation, and multivibrator
type. Since the size and case of operation
is important, for a number of reasons such
as material, tubes, circuits, etc.,, the multi-
vibrator scems to be the generator best
suited for producing pulses. Of course the
mere construction of a multivibrator does
not furnish the type of pulses that are to
be dxscussed but fundamentally its char-
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acteristics are such as to permit its wave
{form being used in pulse generation,

Briefly, a multivibrator consists of two
tubes (or two triodes in one envelope, such
as 6SC7, 6SN7, 6F8, 6D8 types) where the
circuit elements are so arranged as to per-
mit feedback from output to input. The
control of the frequency is accomplished
by varying R, located in the grid circuit of
the second tube, or by varying C. the coup-
ling condenser between plate of No.. 1 tube
and grid of No. 2 tube, or both.

in the diagram IFig. 2, frequency is de-
termined by thc scttings of Cl and R2.
Commonly R1 is called synchronization
control, and R2, frequency control. R1 and

" C2is a feedback circuit used for synchroni-

zation pu-poses and for obtaining a cer-
tain amount of stability. The value of
C2 depends on the frequency used, and in
cases of higher orders of frequency genera-
tion, that is, about 5000 cycles and up, it
may be omitted with some tubes (high-mu
type) since cnough fcedback occurs within
the tube elements. But at lower frequencies
the feedback condenser C2 and the syn-
chronization control R1 must have definite
values.

Cl if made large will give a low fre-

RADIO-CRAFT for

quency, while if made smaller will increase
the frequency. R2 is usually the variable
and its size depends on the frequency de-
sired. At this point it would be well to re-
member that when the correct overall re-
sistance has been determined, this resistance
should be separated into two components,
one fixed, and one variable, with a relation-
ship of such character that the variable is
large enough to cover only a smal! per-
centage of the desired irequency. By doing
this, circuit variations can be compensated
for more easily and in frequency division
work it is simpler to select the proper point.
No exact percentage value can be given
since too many variables come into effect,
and it is fairly simple to determinc the
exact operating point while experimeniing.
The higher the ratio of fixed resistance to
variable resistances, the easier it will be
to stabilize the final frequency.

There is a limit to the frequency gener-
ated by the multi-vibrator in certain appli-
cations, since to isolate higher frequencies
for special applications tends to bring in
questions of stability and other circuit diffi-
culties. The exact limits have not been de-
termined by the writer, but good results
have been obtained with frequencies as high
as 300 kc.,, and with good stability.

To obtain a certain frequency the follow-
mg formtla is useful and will help in arriv-
ing at a close point of operation.

i

RiCa - RoC

If the multivibrator is used for dividing
or multiplying some other frequency, it can
be easily accomplished. In that case the
synchronizing frequency is obtained from
an external source and the circuit of Cl,
R1 and R2 wi:l then either divide or multi-
ply the base frequcncy fed into the multi-
vibrator (Sce Fig. 4). Of course this is
limiting the field of adjustment to a mini-
mum. It should be kept in mind, however,
that changes of other components in the
circuit will affect the output frequency. (A
more detailed study of all effective factors
will be available at some future date.) The
number of divisions can be as high as 15
to 1 with some stability but generally a
smaller ratio is desirable since stability is
increased.

It should also be borne in mind that all
variables that are used for adjusting fre-
quency should be replaced in any final model

F = Fig. 3
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by a fixed resistor. All variables will de-
velop trouble in effect that their resistance
factor changes with age and atmospherics.
When one is ready to install fixed resistors,

after having dctermined the desired values,
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the ordinary carbon resistor is suggested,
with its value slightly less than that of the
variable measured, and by scraping the car-
borr element a little at a time, the correct
value can be derived at. The carbon resistor
is then painted or coated with a moisture-
proof material (there are any number of
resin compounds that will fill the bill) and
let dry. This assures permanency of calibra-
tion. These facts are to be kept in mind for

critical multi-vibrator applications where

frequency is to be as stable as possible.
The wave form of the multivibrator is

£16.5 c
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of a pulsing nature and has some straight-
ness to its sides. This fact is important in
the case of simplicity, since fewer tubes
for squaring are required. But this square
wave is not the ultimate pulse desired and
other circuits must be used to establish the
desired form (See Fig. 5). The voltage
output from a multivibrator usually suffices,
but at times a voltage amplifier must be
used.

In Figure 5a is shown the output of the
multivibrator, and Fig. 5b shows the form

F16 50 CONMVENTIONAL CLIPPER

6567 ourPuT
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as it appears on the oscilloscope when syn-
chronized against a sine wave of equal fre-
quency. Now to obtain Fig. 5¢ some addi-
tronal circuits must be used. The required
circuits will be described in their sequence
of usc: First comes the squaring circuit.
(See Fig. 5d). In everyday engineering
parlance this method is described as ‘“clip-
ping,” or the tube used is referred to as the
“clipper.” This means that { .e multivibrator
output is fed into an amplifier tube that
operates in such fashion as to clip the wave-
form tops. This action is accomplished by
operating the grid and plate circuits of the
clipper tube in such a way as to cause
saturation to take place in the plate circuit
of the clipper tube. This is also known as
“limiter” action. (For more details see
“Radio Engineering Handbook” by H. K,
Henney, J. F. Rider, “Frequency Modula-
tion,” D. Fink, “Television Engineering”.)

To obtain saturation, a low plate imped-
ance or resistance and a low plate voltage,
plus a high input voltage to the grid will
usually produce the results. But here is
where you must watch out. The frequency
to be squared may not come out absolutely
square, but may have round edges or other
form, such as shown in Figure 6b, ¢ and d.

b. This is due to lack of low frequency
response
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¢ Lack of high frequency response

d. Improper output constants

In the case where only low frequencies
(below 5000 cycles) are used, the procedure
is fairly simple, that is, either the R or C
constants are improper, and by experiment
correct values will be found that will give
the result as shown in Figure 6a. Without
being too technical, for easier understand-
ing, one important fact to know and remem-
ber is that the square wave obtained is a
very complex form of wave that besides its
fundamental frequency also has harmonics.

For example in the case of a 10,000 cycle
wave a harmonic up to 20 times the funda-

- .mental will bz present. This must be kept

in mind in case additional amplification is
necessary. If this fact is overlooked the re-
sults obtained will be very poor. Obviousty
any amplifier that follows must have a wide-
band frequency response. Of course where
the frequency is of a lower order the prob-
lem is not as difficult. '

It is now assumed that working with a
proper circuit the output wave form is
square, as observed on the oscilloscope. The
next step is now to he determined. It has
been already stated what form of wave we
want: A pulse. Now, it must be kept in
mind that pulses can be of a variety of
shapes, the particular one we are interested
in is of the long narrow type with a flat
top (square top) that is it has steep sides
and a flat top. But since we have a square
wave as obtained from the clipper, we
should be satisfied, but this is not so. The
pulse, as observed, is square, perhaps too
wide. To obtain maximum benefit, accom-
plished when the pulse is of shortest dura-
tion. with. highest amplitude, we now come to
the point where we have to narrow the
pulse. By doing this we also will increase
its amplitude and its usefulness by changing
the shape.

To obtain this necessary function we have
to-resort to an additional tube. In engineer-
ing. terms this tube is usually called the
“pipper.” The reason for the name is be-
cause the tube permits only a certain part
of the wave to pass throuch and in this
case it is the upper part. This wave form
(pipper wave) is obtained by biasing the
tube sufficiently high enough so that it am-
plifies only the upper portion of the enter-
ing wave. Since a square wave is fed into
the tube the resultant will be as shown in
Figure 6c. Of course the height of the
pipped wave is determined by the amount
of bias.

We now come to the point of converting

*ENGINEERING

the square waves into pulses. We have to
refer back to the input of the pipper stage.
It is here where part of the character of the
pulse is developed by resorting to a differ-
entiator circuit made un of the required
values of resistance and capacity. Fig. 7
shows a differentiator circuit.

Fig. 7a shows the square wave input; the
second figure, 7b, shows the grid input
pulses. We also observe that a little kick-
hack puise still remains. In the Fig. 7b- we
notice that the negative pulse is larger
than the positive pulse. This can be. changed
by arranging the node character and bias: of
the tube. That is, we can develop the pulse
in either a positive or a negative direction:
by correct driving from the clipper stage,
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the direction depending on the requirements
of the uitimate equipment or circuit func-
tion. We also observe that the duration of
the pulse is rather short, that is, it is narrow
and very pointed at the peak.

The form of the pulse shown in Fig. 7c¢
may be useful in some instances but where
extenuating demands are made, we must
be able to vary the width of the pulse, and
still maintain its square character. To ob-
tain this, one of the simplest methods is

- to add a variable control in the differentia-

tor circuit. Its size is of course determined
by frequency and the values of the differen-
tiator circuit. Tube circuits also may have
to be readjusted. In Figure 8a, the control

1 is shown and in Figs. 8b and 8¢ its
effect, when varied, on the width of the
pulse. R2 is only a limiting resistor. By
proper design we can produce a pulse that
will vary over a fairly large duration.

In the cases where square wave measure-
ments are cssential, it is highly imnortant
that the duration, or the width of pulse,
can be varied. If we know the frequency
of the wave and the sweep frequency of
the oscilloscope, we can determine the dura-
tion of the pulse, or its width, and this can
then be put into actual time constants. That
is, the duration can be expressed in milli-

(Continucd on page 121)

101



oLATEST RADIO APPARATUS®

NEW PHONOGRAPH NEEDLE
Jensen Industries
. _Chicago, lIl.
PETER L. JENSEN, former president
of the Jensen Company, manufacturers
of loud speakers, has recently marketed a
new type of phonograph needle which may
revolutionize the art.
“The peculiar design of this new needle,”
says Mr. Jensen, “was arrived at after a

Pater Jensen demonstrates the uniqua spring action
of his naw concert phonograph needle with a man
size model. Insert shows actual size of new needla.

most painstaking period of carcful research.
It was our aim to produce a very long life
needle, which would reduce scratch and
wear on records, and have a high fidelity
characteristic. The compliance of the necdle
gives it a shock-absorbing characteristic
which permits it to do this.

“By making the needle rigid in a cross-
wise plane, all the frequencies in the record
are transmitted without loss to the mech-
anism in the pick-up. The flattened cross-
_section causes less air to be agitated direct,
and the result is a noticeable reduction in
‘needle talk.

“The point of the needle is an alloy of
precious metals, made to have great wear-
resisting qualities rather than extreme
hardness.”—Radio-Craft.

NEW LIMIT SWITEH

Geoneral Electric Company
Schenasctady, New York
A NEW lightweight limit switch designed
especially for aircraft applications has
been introduced by the General Electric
Company.

The contact mechanism used is the G.E.
switchette. Snap-action and- double-brealk
aperation give, the" switch'a high current
rating., The switch is designed to meet all
U.S. Army Air Forces stipulations, The
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plunger operates. with a 7/32 in. overtravel,
which increases the number of applications
for which the switch can be used.

The aluminum housing is made dustproof
by the use of a gasketed cover. There is
adequate space inside the housing for casy
wiring. The switch is available in three
contact arrangements: single-circuit, nor-
mally open or normally closed; and single-
pole, double-throw.

Each form can be furnished with a con-
tact air gap of .010, .020, or .030 in. The
switch weighs 13 Ibs.—Radio-Craft

INSULATED COIL FORMS
Procision Paper Tube Company
2033 W. Charleston: St., Chicago lllinois

HIGHER corrosion resistance in bob-
bins for coil windings has been achieved
by a method of construction' in which
cellulose acetate is embodied in the bobbins.

Cellulose acctate is used in combination
with the spiral-wound dielectric fish-paper
core and vulcanized fibre flanges. Spiral
wound laminations of cellulose acetate are
made over a die to the O.D. of the core
and then with a press-fit, slipped over the
core to form a spacing tube. The length of
the acctate determines the winding arca.
The inside faces of the fibre flanges arc
laminated with cellulose acetate before die-
cutting, the core then swaged, locking the
flanges in place onto the core carrying the
spacing tube. Acetate cement is brushed
over the joinings to give complete pro-
tection and materially to strengthen the
bobbin. Fantom view of the new Precision
Bobbin indicates this construction.

There are few uses in which coils do not
suffer from moisture to some degree; con-
sequently this cellulose acetate protection
will be appreciated by users of coils. With
this protection super-insuiation is estab-
lished, strength is increased and life of the
coil greatly prolonged.

Uses of this form of coil bobbin are
wide; instruments and equipment on air-
craft, ordnance, marine services and all uses
in which coils are subject to corrosion due
to temperature and climatic changes.

Precision Bobbins are furnished in all
forms—round, square, - rectangular, and
special shapes to-fit-engincering conditions.

SPACING TUBE WITH
LAMINATED WINDING
OF CELLULOSE ACETATE

I
ﬁ‘ ¥ FiBRE FLANGES
LAMINATED WITH

L
OIELECTRIC ™
FISH PAPER

CORE

CELLULOSE
ACETATE

The improvement constitutes another ad-
dition to Precision’s characteristic of light
weight, strength, space-saving and super-
insulation. It is claimed that Precision are
the lightest bobbin-type coi! forms manu-
factured and that their space saving per-
mits smaller coils with the same gauge of
wire and the same number of turns.
—Radio-Craft

SOLDER POTS
Lectrohm, Inc., Cicero, lll.
SMALL solder pots in 134 and 2-pound
sizes are now being. manufactured by
this company for-continuous- operation in
radio, motor and similar. electrical equip-

RADIO-CRAFT _ for

ment plants, where individual soldering -
melting pots are desired for each operator or
for small repair and homecraft shops. They
are sturdily constructed, consisting of a cast
iron pot mounted, by a single screw, on a

plated steel stand. A single-heat, porcelain
nickel-chrome heating element, which can
be guickly and inexpensively replaced when
necessary, heats the pot. A six-foot Under-
writers approved cord and attachment plug
is furnished with each unit. Worthwhile
savings arc effected by these solder pots
through low initial investment, reduced cur-
rent consumption and lower solder cost.Com-
plete information and prices may be obtained
by writing direct to the manufactirer.—
Radio-Craft

BERYLLIUM COPPER FUSE CLIPS

Littelfuse, Incorporated
4757 Ravenswood Avenue, Chicago, [llinois
ENGINEERS have compiled results of
the widespread use of the new Litteffuse
Beryllium Copper Fuse Clips—with as-
tonishing results. The higher qualities de-
veloped by the clip in fatigue resistance,

tensile strength, modulus of elasticity, heat
resistance, corrosion resistance, and vibra-
tion resistance, set the clip apart as an
important advance in fusing science.

The Clip made from a new alloy of
Beryllium and Copper, has spring quality
equal to steel. It has three times the grip
of the best phosphor bronze clip.

These findings come from the use of the
fuse in aircraft, ordnance, marine services,
communications, and instrument scrvices
subject to the most severe conditions, They
are embodied in a ncw bulletin which may
be had on application to Littelfuse, Inc.

—Radio-Craft

NEW MICRO SWITCH
ACTUATOR

Miero Switch Corporation
Freeport, Winois

HIS new Micro Switch Actuator, al-

thougli specifically designed for use in
the throttle micchanism of an airplane, has
potentialities for wide application in other
fields.

The new actuator, catalog listed as Type
“T,” provides a positive means of circuit-
closure, plus a manual-release feature that
automatically rcsets the switch for the next
cycle of operation. Additional -advantages
include small size and light weight.

The actuator accepts the Type R31 switch,
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Army Air Corps approved, and replaceable
in the field. The actuator is considered part
of the aircraft, and no deviation permit is
required for use of the actuator for aircraft,
the manufacturer advises.

The actuator is supplied as a single unit,

or in gang assemblies of 2, 3, or 4 units, left
or right hand, spaced to meet customers’
specifications. Use of the actuator with the
Type R31 Micro Switch permits elimination
of 2 number of special relays and assaciated
circuits now used in throttle warning appli-
cations. ’

Specifications and samples are available
from the manufacturer to engineers.—
Radio-Craft

WAVE TRAP AND SIGNAL

BOOSTER
Gold Shield Products
350 Greenwich Street, New York, N_ Y.

THE Lektrofone wave trap and signal
booster employs tunable parallel-resonant
rejector circuit for separating overlapping
broadcast stations. It is claimed that this
wave trap will reject or tune out modulated
carricr frequencies having a signal strength
of 100,000 microvolts and it will function
over any part of the broadcast band. By

furnishing a clear channel to the desired
signal it serves also as a signal booster, per-
mitting weaker stations to bhe tuned in with
greater volume.

The Lektrofone Wave Trap and Signal
Booster is 3 ins. x 2% ins. x 1% ins, and
is_ built into a black cracle-finished metal
casing, -with tuning knob .on top and with
the two binding posts located on one side.
One binding post connects to the antenna
and the other to the antenna post of the
radio set. To tune out the unwanted station

one turns the knob slowly until the inter-

ference disappears.—Radio-Craft

STAPLES
Eagle Electric Mfg. Ce., Inc.
23-10 Bridge Plaza South
‘Long Island City, New York
AGLE Electric announced that it has
acquired the Ace Insulated Staple Com-
pany and can now offer to the trade the

regular two-legged staples as well as the

Eagle Nail-It staple and the msulated wiring
nails.—Radio-Creaft
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ARMY-NAVY
"E” AWARD
Philadelphia, Pa.

The International
Resistance Com-
pany has been
awarded the Army-
Navy “E”, for
“high achicvement
in the production of
war equipment.”
We of the radio
industry are proud
to learn IRC has
joined the ranks of
those who are “hit-
ting on all cylin-
ders” for the war
effort.

tions open.

Supreme Radio Test-
ing Instruments
keep communica-

PROTECTING THE VOICE AND EARS

OF OUR FIGHTING FORCES

Lives—Victories—depend on the proper performance of the
radio equipment which is the voice and ears of our
fighting forces. Army and Navy technicians
depend on the same ac-
curacy, dependability and
ease of operation which have
made the name Supreme
famous for over 14 years.

<
=
LT

GREENWOOD,
MISSISSIPPI

TESTING INSTRUMENTS %

COAXIAL CABLE
Simplex Wire & Cable Co.,
Cambridge, Mass.

A NEW type of Coaxial Cable with a
recently developed low-loss insulation
suitable for radio, television, control, and
test equipment has been developed. It meets
the extremely severe requirements of mili-
tary specifications for hiFh-frequency, low-

loss cables, :

A typical construction is the central con-
ductor insulated to a suitable diameter
with recently developed low-loss dielectric,
covered with a copper braid to serve as a
concentric outer conductor and the entire
assembly protected by a jacket or sheath of
a synthetic plastic.

Such a cable is flexible, easy to install,
can be used on the highest radio frequencices,
and is so constructed that moisture cannot
enter nor can. there be any internal eon-
densation. The elimination of all these
hazards has resulted in a new cable far
superior to any heretofore available.

At high frequencies the attenuation of a
cahble insulated with rubber insulation may
become prohibitive. The beaded type, gas
filled cables have a very low attenuation, an
extremely important characteristic, but they
are sensitive to moisture. The new coaxial
has a solid type of insulation with extremely
low losses. It is a high frequency cable with
attenuation values comparable to that of
anv of the former constructions.

“The new high frequency cables are de-
signed with the basic idea of keeping a
proper balance between the mechanical and
electrical characteristics. Coaxial Cables in-
sulated with this extra low loss, solid type
of insulatipn and protected with a plastex
jacket are being extensively used and are
giving a most satisfactory performance.

—Radio Craft

e

NEW TUBE CHECKERS
Genearel Electric Co.,
Bridgeport, Conn.

‘Two new radio tube checkers, one a por-
table model (illustrated) in a wood case
with brown leatherette cover, the other a
counter model enclosed in a metal case, grey
in finish, have been announced by H. ]
Mandernach of the Renewal Tube Sales
Section. They arc available only on orders
carrying at least an A-1-J preference rat-
mng.

These new tube checkers, known as
Models TC3 and TC3P, will take care of
all present tubes and any tubes that may be
announced in the future. This is made pos-
sible through the use of 2 special switching
system that provides any voltages that may
be necessary to test the tubes. The instru-
ments also provide a triple test for output,
and a thorough check for shorts—Radio-
Craft
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OF SOUND AMPLIFYING SYSTEMS

AUDIOGRAPH Sound Systeins represent the .
latest in Public Address equipment—o com-
plete tine plus pre-tested occessories.

NEW LOWER PRICES

Ovutstanding quolity ond performonce ot 1
prices that help you meel any competition,

WRITE FOR YOUR FREE COPY

P2 3 a1 A A

TN, 2 S v

Choose the CANNON-BALL)
HEADSET
You Like Best

Rugged construction.
Inside or outside ter-
minals. Sensitive.
Clear tone. Depend-
alle quality. Headset
Headquarters guaran-
tees satisfaction.Write
for folder C-11.

Sairnuficatly
Buiil

Heavy nhar mag-
nNets  gTestly in-
creage their effi.
ciency.

1 C. F. CANNON COMPANY

SPRINGWATER, N.Y.

Do you need
BINDING POSTS?

Tha XL PUSH POST with its Sbﬂha
Action mssurea Constant Contact &N
aujck connectian.
Manufactured In A1l Alumtnum Typs M
AT 12e¢ each.
Aluminum Body. Bakelite Top Type i
#t IS¢ sach.
Types CP or MP. ALL BRASS-STAINe
LESS STEEL SPRING & PIN. PROVEN
240 HR. SALT SPRAY TEST as NON-
CORROSIVE at 28¢ each.

Manufacturers end Daslern Libara)

Distounta

X. L. RADIO LABORATORIES

420 West Chicago Ave., Chicago, 1L,

SOLAR

COMPLETE HOME
STUDY COURSES and

“S‘D “de“ce cdueacianal  books.

¥y 1 L4
o renfed, exchanged. Al

‘eSp [23"] cubjecis. “Money - back

( ot ( ou\'S guarantee. Caab paid for
- T = ] tafls snd illustrated 78-
lLso’;mc'omﬂ':v. B3O Sherman, Dept. L-210, Chicage
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GETTING STARTED IN RADIO

system (acrial and ground) is used

to create the clectromagunetic radia-

tions that we commouly call “radio
waves,”” which travel out into space. For
this reason, transmitting aerials are de-
signed so that a-maximum amount of power
is radiated. At the receiving set, on the
other ‘hand; the function of the antenna is
to act as a circuit in which the passing
waves from the broadcasting station may
be picked up (induced) in a manner very
much the same as the example given in
Fig. 10 of the first article of this series, n
which a current was induced in the second
coil when the switch was closed. (Refer to
page 52 of the ‘October, 1942, issue.) The
waves that make up the signals from the
transmitting station .cause corresponding
high frequency alternating currents to flow
up and down through the circuit between
the aerial and ground, which really forms
the plates of a large condenser (like the
plates of the variable condenser in our set).
This effect is shown in Fig. 1.

TYPES OF ANTENNAS

A number of forms of antennas have been
devised for transmnitting and receiving, some
of which are generally useful and others
which have special characteristics that adapt
them to a particular use.

Figure 2 shows three simple forms of
antennas. At the left is the vertical type,
consisting of a single wire suspended ver-
tically in the air. This type of aerial re-
ceives equally well in all directions. At the
center of the illustration is the T-type
aerial, consisting of a wire suspended hori-
zontally with a vertical connecting wire
(called the lead-in) at the central point.
Antennas of this type reccive best from the
two directions of the ends of the horizontal
wire. At the right of Fig. 2 is the inverted
Lotype acrial, comnionly used because of
the convenience of ecrecting it. It receives
best from the direction of the lead-in. For
most wavelengths, the directional effects of
these three aerials are not very pronounced ;
however, on certain wavelengths, especially
on certain very short ones, the directional
effect of the inverted L is quite marked.

In Fig. 3 are shown two other less com-
mon types of aerials. The left one is the
horizontal V-type, which reccives best from
the direction of the lead-in. The other is
known as the umnbrella type because of its
resemblance to the ribs of an umbrella. This
type is much less common than the others
because of its complicated structure. It is
used more frequently for transmitting, be-
cause of its low resistance and a'so because
it sends equally well in all directions.

AT the broadcasting station the antenna

THE ANTENNA INSTALLATION

Any attempt to set down rules for making
an aerial of definitc dimensions would be
foolish, as we can all sec. Every antenna
installation presents different conditions;
thus it is perfectly easy to say that the ideal
aerial for general short-wave reception is
one 50 feet long and 100 feet high, but it
may - not be practical to follow these in-
structions because of the surrounding layout
of buildings, etc. In crowded locations, such
as city apartment houses where one en-
counters difficulties because of the presence
of other acrials and finds no convenient sup-
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port for the contermplated one, the best judg-
ment must be exercised.

The writer has found that the horizontal
type of antennas are¢ preferable to the ver-
tical' types. In one particular case, it was
found that a horizontal 30-foot wire of the
T type would bring in stations 200 miles
away with several times the intensity pos-
sible with a vertical wire of the same
dimensions.

A few of us may be located quite near
a large hroadcast station operating on the
broadcast band and may have difhculty in
tuning it out. A simple but effective cure for
this interference is a wave trap. The trap
is simply a coil and a variable condenser
which will tune to the wavelength of the
broadcast station. It is connected in the
aerial lead-in wire. A suitable coil. which
will tune over the entire broadcast wave
band consists of 40 turns of No. 22 wire
wound on a ‘coil three inches in diameter.
The condenser may be.any variable con-
denser of about .0005 mf. (23 plates). Fig-
ure 4 shows how the wave trap is inade and

LEAD-IN WIRE

AERIAL

INVERTED
L-TvyoE
AERIAL

[ veamicaL
TYPE
AERIAL

HORIZONTAL
V- TYPE
AERIAL
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connected in the aerial lead-in. All that is
necessary is to tune the condenser slowly
while listening to the receiver. At one point
the broadcast station will either disappear
entirely, or nearly so.

To return to the construction of antenna
systems, in Fig. 5 we find two illustrations
of a typical aerial installation. At the left
is shown how NOT to do it and at the right
1s 1llustrated the correct way. It will be
noticed that the correct aerial is kept clear
of all obstructions and that the lead-in is
removed from the building. The aerial wire
should be suspended as far away from near-
by clectric light and power wires as pos-
sible. If it is practical, the wire should be
run in a direction at right angles to such
wires, also those of trolley lines, electric
railways, etc., from which clectiical dis-
turbances might be picked up. In this case
the lead-in should be taken off the end
furthest from the source of the disturbance.

We must also be careful to keep the aerial
away {rom metal roofs, gutters, leaders,
stecl framework, etc,, since these grounded
objects absorb the radio energy and leave
very little for the antenna.

THE LEAD-IN

As we explained ,in .Fig. 5, the lead-in
wire should he kept some distance from the
wall of the building. It must never be al-
lowed to touch the metal cornice or leader
at the edge of the roof, for these are
grounded. It is a good plan to bring the
aerial wire directly into the sct. In this way,
no difhiculty is encountered with connections
becoming loose or corroded. Figure 6 shows
a method of bringing the wire down at the
lead-in end without making a joint.

Two systems for bringing the lead-in
wire into the building are comunonly em-
ployed. The simplest way is to bring it
through the ncarest window, using a spe-
cial insulated lead-in strip which is sold for
the purpose. These strips consist of a flat
conductor about 14 inch wide covered with
a flexible insulating covering. The strip is
placed under the window so that it will
close. The end of the lead-in is connected
to the outside terminal and a wire is con-
nected to the inside terminal for the purpose
of connecting to the set. It is well to solder
the two wires to this strip to prevent corro-
sion from increasing the resistance of the
aerial. This method is illustrated in Fig. 7.

The other method that is used to carry
the lead-in into the building consists of a
hollow porcelain bushing similar to those
used for certain types of eclectrical wiring.
A hole is drilled through the wall, slanting
down to the outside, as we can see by re-
ferring to Fig. 8 The purpose of this down
slant is to prevent rain water from entering
the tube. The lcad-in wire is passed through
this tube and is connected dircctly to the
set. Of course, in brick buildings the latter
method is rather difficult so the window
strip is more commonty used. Another
method is that described by Mr. H. Gerns-
back, which invelves the use ¢f two small
copper foil leaves glued opposite each other
on the window glass.

THE GROUND CONNECTION

For both the aerial wire and the ground
lead, a wire not less than No. 14 should be
used. In order to get good results, we must
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keep the resistance of the antenna system
as low as possible. It is a good plan to use
enameled wire so that the wire will not
becomc corroded, as this would causc an
increase in the .resistance.

The ground connection should provide an
electrical connection of as low a resistance
as possible to the carth, since the earth acts
as one of the large plates formed by the
antenna system. \We can easilv understand
that if the ground is not good, the aerial is
not good either. The importance of a good
ground connection cannot be too strongly
emphasized.

A awater pipe which forms part of a water
supply system installed in the ground usual-
ly makes an excellent ground, since the pipe
makes a direct contact with the carth for
a long distance. It is well to note that the

water pipe grounds are approved by the
Board of Fire Underwriters, as they are
usually more efficient than the average
artificial or homemade ground connections.

In making the connection between the
ground wire and the pipe, it is advisable to
usc a ground clamp, as a wire wrapped
around the pipe may become corroded and a
poor connection will result. A ground wire
connected- to a simple strap-type ground
clamp is shown at the left of Fig. 9. In
order that we may be sure of a good con-
nection, it is necessary to file or sandpaper
any pamt or rust from the pipe. Another
type of clamp that is tightened by a screw
to the pipe is shown at the right of the
1lustration.

When it is not possible to, use the water
pige, in places where the water is not piped

to the house, a copper plate, a bucket or
other large metal object may be sunk in a
well or cistern.

Another way is to bury a copper plate
about two feet square in moist earth. In
general, the greater the number of well
grounded ohjects that we can connect to
the ground lead, the better will be the recep-
tion, especially on the very short waves.
This difference may not be noticed on the
nearby stations, but it will be noticed in the
reception of distant stations.

In rural and suburban locations where
lightning may easily strike the aerial, due
to no high tress or buildings being around,
it is advisable to use a lightning arrester,
which will bypass the lightning to 'the
ground and prevent it from going into
house and through the radio.

Constructing a

IN past years the short wave addition to
most radio sets has proved little more
than a selling point .and an extra expense
to the public, for it is doubtful if 85% of
the owners of such sets utilize the short-
wave band of their sets. In fact, of all the
persons I know n my vicinity who have
sets that should be able to bring in foreign
broadcasts, not one of them uses his set
for that purpose.

A salesman’s suggestion that it whasn't
necessary to have any antenna at all was,
I think, responsible for this condition.
Since the majority of listeners had not
been used to the very interesting pleasure
of bringing in foreign broadcasts, they made
feeble attempts to tune in on the short-
wave bands and, finding the results very
crratic, finally abandoned the idea of short-
wave reception.

It can not be too strongly emphasized
that with the average radio it is very neces-
sary to have a good outside antenna to re-
ceive foreign short-wave broadcasts con-
sistently,

A good single-wire antenna, as illustrated
in Fig. 1, appears to be the most practical
antenna for the average listener because it
is inexpensive and easy to instafl. It has no
noisc-reducing qualities, but owing to its
greater [)le -up ahility over short indoor
antennas it will offer nuch greater signal-
to-noise ratio.

This antenna is peaked for the 25-meter
band.

Where it is necessary to use an antenna
of the noise-reducing type, I generally rec-
ounvmerid the one shown in Fig. 2. This con-

RADIO-CRAFT for NOVEMB

Practical Short-wave Antenna

By AUDIE ROBERSON

sists of two antennas, the flat tops made
as shown in TFig. 1, but mstcad of having
a single wire lead- in the lead-in is trans-
posed or made of a twisted pair. This will
bring the signal down through the noise
zone to the radio set without plckmg up
the noise, whereas the single wire lead-in
will pick up all signal!s just the same as
the flat top.

This antenna, as that of Fig. 1, is peaked
at 25 meters, but it will be more efficient
at that wave length because the lead-in will
not affect the wave length. The reason for
selecting 25 mieters for this system-is that
a half-meter antenna for 25 meters will be

only 41 {eet long, making it easier to install.

By peaking =t 25 meters and connecting
the transposed lead-in as shown it will
broaden the peak and make it fairly effi-
cient at the 49 and 12 meter bands. This
gives a fair coverage of all the more im-
portant foreign short-wave broadcast sta-
tions.

It is not the writer’s intention to claim the
antennas described to be the best all-wave
antennas, but rather to offer a compromisc
between the best and none at all; suitable
antennas that will give good resuits and
are not too hard or too complicated to
erect.

Lead-in

Transposed lead-in

/édoublef connections on gef
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Tuning Up Your Radio For Fall

reasons why ailing radios—or any re-
ceiver- for that matter—should be in-
spected and overhauled now to be ready
for the coming wartime broadcast season.
There. may be scarcities of vacuum tubes
and replacemenit parts, even of competent
servicemen. Undoubtedly the recent humid
summer weather corroded antenna wites
and lead-ins. The rcceiver itself may have
absorbed moisture, rendering it less efficient.
Trouble, radio men point out, never cures
itself, and receiver ailments have a way of
“multiplying fast” if they go unchecked.
Pointing out that all set owners should
regard it “a patriotic duty” to keep home
outfits functioning properly, radio experts
have outlined a number of tests that can be
made safely by inexperienced “home tech-
nicians.” Noise may result when a single
vacuum tube is not making good -contact

THERE ar¢ a .number &f very good

in its socket. So home mechanics are ad-
vised to remove the tubes, onc by onc, and
rolish with a nail file each mectal connection
or “prong” projecting from their bases.
Then replace the tubes, adjust the set to a
“silent” spot on the dial, turn up the volume
“and thump each tube with the finger. If a
thbe causes a “bong” or ringing sound when
thumped it is “microphonic” and should be

replaced, or noted for possible failure.
Noise, however, may still be caused by
weak or defective socket contactors. Tilt
cach tube gently from side to side after it
has been replaced in its socket. If a grating
sound is heard the socket is defcctive and
should be replaced by a competent service-
man.

CLEAN THE CABINET INSIDE

Behind the volume-control knobs of re-
ceivers are gadgets that often contribute
noise. The set owner sometimes can remedy
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such trouble without calling in a service-
man. Turn the receiver off and rapidly ro-
tate the knob a dozen or more times. If
reception is benefited try it again and again.

Incidentally, when the general inspection
of the set is being made, thoroughly “dust”
the interior of the cabinet with a small

vacuum cleaner or old-fashioned bellows,
Remove all deposits from exposed leaves
of the tuning condenser with a tobacco pipe
cleaner, being carcful not to bend the plates.
Inspect and polish the prongs of the chassis
connector attached to the cable from the
loudspeaker. Extreme care should be used
in cleaning the spcaker cone. Gentle pres-
sure of the fingers against the rear surface
of the delicate parchment of the cone will
determine if all moving parts have the re-
quired freedom of operation.

Lift one side of the radio cabinet an inch

and thump.it down on floor or tablc. If this
produces a pronounced rattle when the re-
ceiver is operating, a poor circuit connection
is indicated which, obviously, should be
found and remedied.

An anxiom in radio is that reception can
never be better than the ability of its an-
tenna system to pluck clear signals from
space. If the set is designed to operate with
an outside or long antenna wire it will not
function properly without it. When inspect-
ing the roof antenna—it should be_done
at least once a year, preferably every six
months—carefully check the entire wire for
electrical continuity. Untape all joints to
scc if they are soldcred. Ordinary wrapped-
wire joints should never be. tolerated—
sooner or later they become noisy. Clean
the insulators—install new ones, and new
wire, too, if there is any doubt about their
worth. Lead-in wires should be at lcast a
foot from other lead-ins. and not touch
metal roof parts. Window-sill lead-in con-
nectors should be inspected often.

WHAT NOT TO DO
It goes without saying that the whole
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antenna structure should be sturdy and
shipshape. To make sure ¢he antenna is not
contributing poise, turn the set on, have
some one listen to it, then go to the roof
and thoroughly shake every part of the
wire system. Do it with a dry wooden stick.

Some cardinal “don’ts” have been sug-
gested for the general wartime care of the
radio. They are:

Don't install the set in or near an opea
window : il it isn’t ruined by rain it may
annoy the neighbors.

Don't place the radio on a radiator; the
added heat may cause a transformer to
burn out, warp the cabinet or the speaker.

Don't permit children to play where they
may accidentally touch the “works” of
open-back radios.

Don't operate a noisy set as it obviously
needs attention, for noise alwagys indicates.
trouble, which progressively gets worse.

Don't store a receiver in a damp room

any longer than you would a good piano.

Don't conncct a radio to any home light-
ing circuit until you are sure it is correct
for your “kind” of current; ask the land-
lord or phone the lighting company first.

Don't blame a pushbutton radio for not
tuning in stations clearly after a spell of
wecather; dampness may have changed its
tuning adjustments.

Don't operate a set without a pilot lamp;
y%u may not know when it is turned on or
off. !

Don’t fail to be considerate of the re-
ceiver; in these times it pays.—The New
York Times.

—— R ——

EFFECT OF THE CABINET MATE-
RIAL ON THE PERFORMANCE
OF A RADIO RECEIVER

It is well known that the performance of
a receiver is affected to a great extent by
the cabinet material. Unfortunately, how-
ever, no data are available to give the effect
of cabinet material and shape on the repro-
duction. In order to determine the proba-
bility of the influence of the cabinet, a
statistical study was made of the diffcrent
types of wood and bakelite cabinets of the
same size and shape on the performance of
a standard radio receiver. The data ob-
tained were then utilised to derive informa-
tion about the effect of these materials on
the performance.

It was found from fifty tests that wooden
cabinets improve the apparent signal-to-
noise ratio, as higher frequercies are ab-
sorbzd more than the lower ones. This effect
is morc pronounced if wood is of the ply-
wood type than if it is of ordinary timber.

—Science & Culture, India,
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Wartime Radio

NEW RCA LABORATORIES

DEDICATED
(Continued from page 89)
the trenches on the battlefields. The work
they will do will be military secrets, care-
fully guarded against leakage or intrusion.”

On farmland that saw history made in
the Revolutionary War, ground was broken
for the Laboratories, August 8, 1941. On
November 15 of that year—threc weeks be-
fore ‘Pearl Harbor—the cornerstone was
laid, dedicating the project to increase the
usefulness of radio and electronics to the
nation, to the public and to industry. Less
than a ycar later, in September, 1942, the
construction workers left the scene and the
rescarch scientists and engineers began to
move in, to kindle what the poets cail the
“divine fire” of the imagination. To the
scientists of RCA, these Lahoratories are
the Utopia about which they have dreamt.

Among the men who work in these lab-
oratories are those who invented the Icono-
scope and the Kinescope, the “eyes” that
made television practical ; the men who built
the RCA Electron Mieroscope, the electron
multiplier tube, radio and electronic tubes
for the home, for aircraft, for battle fleets
and merchant marinc. Now in these labora-
tories, with facjlities for research unsur-
passed, they witl aim to outdo the miracles
of the past.

A tour of RCA Laboratories reveals their
size, magnificence, and efficiency. It is not
only a radio laboratory, but many labora-
tories, which rcveal that modern radio is
a science spreading into many fields—elec-
tronics, sound-acoustics, chemistry, physics,
mechanics, and optics; cathode-ray tubes,
fluorescent materials, lenses and pho-
tography.

The Laboratories building is a three-story
structure with long corridors into which
open 150 laboratory bays. The basement is

the nerve center, with its arteries of con-
‘duits and pipes, carrying electric power, gas

and water supply. Alongside huge water
tanks and air-conditiching apparatus are
transformers and vault-enclosed power
regulators; while compressed air and steam
is supplied from the heating plant. Two 300-
foot wells supply 600 gallons of water per
minute,

Vertical shafts, 104 of them, rise from
hasement to penthouse with outlets on each
floor. From these, wires and pipes carry the
vital services to 420 workbenches.

The total length of a corridor from end
to end is- 488 feet. The doors, on both sides
of these spacious hallways, open into the
many laboratory bays, and to nine admin-
istrative rescarch offices and workshops. On
the main floor, the general office section
is near the entrance. Exccutive offices are
located in a section on the third floor.

A wvisitor would be impressed with the
spaciousness and broad daylight exposure,
supplemented by modern indirect lighting,
which casts no shadows. The work benches
are so designed and arranged as to he a joy
to any worker. A wiring-trough extends
along the top of cach bench, and the mark-
ings on the panel outlets indicate the many
kinds of AC and DC current that are
available to the experimenter. In addition
are taps on the bench for air, gas and water;
also hydrogen and oxygen, in the bays where
they are used. And, of course, there are
convenient plugs for soldering irons and
other clectrically-operated tools.

The many laboratory bays indicate the
great variety of activity in the Laboratories.
The Television Laboratory is descrilied as
“the last word in facilities for television re-
scarch.” Other laboratory bay$ are devoted
to research in chemistry, especially fluores-
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HALLICRAFTERS %

LET’S ALL
PITCH

WE CAN all help win this war by selling
our government the communication receivers
and transmitters they need quickly and in
sufficient quantities.

That is the reason we are paying highest.
cash prices for used communications equip-

ment.

COMPLETE
STOCKS

* We still have large
stocks of receivers; 2%
meter equipment, me-
ters, tabes, transform-
ers, resistors, condens-
ers, panels, chassis,
and radio parts of all
sorts. We gell and
rent code teaching
equipment. Your or-
ders and inquiries in-

When this war for the “four freedoms”
is over you will undoubtedlg be in the mar-
ket for new equipment and
tage of our offer to purchase your present
equipment at highest cash prices you will
be in a position to buy a new and better
receiver than you now own.

Write, telephone or telegraph us deserip-
tion of your used communications receivers
and transmitters of standard make; you
will be paid cash immediately without bother
or red tape. We are particularly interested
in Hallicrafters.

We also have a store at 2335 Westwood
Blvd., West Los Angeles, Calif.

e Bob Henry, woara

HENRY RADIO SHOP

HALLICRAFTERS

*

y taking advan-

SYUILIVIDITIVH ¥ SYILIVYODITIVH

BUTLER, MISSOURI

““WORLD'S LARGEST DISTRIBUTOR OF COMMUNICATIONS RECEIVERS"
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cent materials; acoustics, radio facsimile,
centimeter-wave transmission and recep-
tion, receiving tubes, cathode-ray tubes,
transmittcr tubes, under-water sound, and
various activities associated with the future
of radio and electronics.

The Model Shop is considered to be the
most modern of its kind and the most splen-
didly cquipped in the world. For example,

‘the Meter Room has complete calibrating

equipment, and 3,000 differcnt meters for
measuring voltage, current, tcmperature and
speed.

The Technical Library of the Labora-
tories is cataloged as “complete, in the com-
munications field.”

An ultra-modern kitchen adjoins the
cafeteria, which has a capacity of 180 to
200 persons.

e

TROUBLE SHOOTING IN FM
RECEIVERS
(Continued from page 99)
high. The insulators should always be kept
clean by wiping with a ragto remove grease
and dirt which allow leakage to devclop
and power to be lost.

In an FM transmitter the power output
remains constant and the antenna current
should not change with modulation being
anplied, or in the absence of modulation it
should not change. A ¢hange in current
indicates over modulation or carricr shift
due to a defective tube or circuit. In some
cases the antenna current may change due
to absorption of energy- by the operator’s
body as the résult of capacity between body
and antenna. Staying away, so far as is
practicable, from the radiator will helpy
minimize this trouble.

1942

A SIMPLE AND EFFECTIVE

CONDENSER TESTER
(Continuced from page 83)

BUT I CANNOT OVER-EMPHA-
SIZE THE DANGER OF INJURING
THE MILLIAMMETER USED IN
CONJUNCTION WITH THIS IN-
STRUMENT IF EXTREME CARE IS
NOT EXERCISED!1!

Paru List for Simple Condenser Tester:—
C>—16-mfd./450-volt Elcctrolytic Filter Con.
dcnscrs
Li—30-henry Filter Choke
Ti—Power Transformer; Secondaries: 350-0-350
volts at anything over. 20 ma.; 5 volta at 3 amps.
(preferably center-tapped)
R1—25,000-0hm/10-watt Carbon Resistor
R: to Rie—3500-0hm/2 or 3-watt Carbon Resisors
SWi, SW—S.P.S.T. Toggle Switches
SWe, SWs—S8.P.S.T. Push-button Switches
SWe—17-position Switch (Mallory)
MISCELLANEOUS
1—17-point Switch Plate (Mallory)
1—83 {ercury Vapor Rectifier (an 80 will suffice)
2—RE CPm jacks
2—BLA Jnn jacks
1—Line cord and plug
1—4.prong tube socket
=T —

WARTIME USES OF SILVER

Silver solder gives a joint which in many
cases is actually stronger than the original
metal. Silver bearings in airplanes make
possible increased speed. Silver is doing
many other valuable services today, even
in the radio industry, as a substitute for
other metals made scarce by the war pro-
gram.

—— e ——

Long messages over telephone lines are
recorded at 16 RP.M. and played at 64
R.P.M. over long distance lines. At receiv-
ing end it is recorded at 64 RP.M. and
played at 16 R P.M. to get message eclear
and distinct. This process takes only 25%
of normal toll time.—National Radio News
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BEGINNER'S ONE-TUBE

in radio, whether he be a teen-age

youngster or a retired gentleman look-

ing for a hobby, we present herewith
the simplest one-tube receiver that c¢an be
made. (We say simplest because it starts
with something that can be added to easily,
or experimented with later on.)

The beginner in radio today is up against
several things. He's supposed to know how
to read a circuit diagram or schematic, how
to tell radio-frequency from audio-fre-
quency circuits, what power supplies are for
and why they hook-up the way they do;
what tube diagrams mean, what tube char-
acteristics mean, etc. But studying theory
alone, without making something to expert-
ment with and make observations with, is
pretty tough, and soon gets discouraging
instead of interesting.

Twenty years ago when we made our
first simple one tube radio, we wound some
magnet wire around an oatmeal box and
had a slider running up and down over the
coil. We had a crystal detector and used the
vacuum tube as an amplifier. We had an
aerial on the roof and made a ground
connection by clamping a wire to a water
pipe.

Everybody was a beginner and diagrams
were simple and easy to understand. But
vacuum tubes were pretty cxpensive, and
while we were saving up money to buy
them, we read everything in sight about
radio, and ta'ked to our neighbors and fel-
low employees about it. We got to be
pretty good in an elementary sort of way.

Today manufactured parts are available,
standardized as to ratings and connections,
far more efficient, and generally designed
to mount on metal chassis. However, for
the beginner, we think the old breadboard
layout is still the best instructor.

This 1-tube regencrative receiver is just
a little more complicated than the one the
1922 beginner started out with, because we

FOR the fellow who is just starting out

RECEIVER

By KARL E. SCHUBEL

are jumping right into regeneration, octal-
base tubes and condenser tuning.

We are using the standard octal socket
because most of the present day tubes are
8-prong. We tried to find a 4-prong triode
that would operate on 1.5 volts of “A”
Battery, but the only triode easily available
is the 1-G4, which has an 8-prong base. We
don't think you'll have any trouble, for only
four of the prongs must have wires con-
nected to them.

This tube is called a triode because it has
three elements, namely the plate, the grid
and the filament. The battery which lights
the filament is called the “A” Battery. The
battery which is counected between the
headphones and “A'"-minus, is called the
“B" Battery. We say that the plate, the
tickler coil, the headphones and the B-
battery are in “series.” The tuning condens-
er and the secondary of the tuning coil, are
in “parallel.” One “side” of each of thesc
two circuits are connected at a common
point, called the “ground” or B-minus.
Ground also means connecting to the water-
pipe, or if a metal chassis is used, soldering
or bolting down a wire right on the chassis
metal. This m2y seem a little confusing at
first but it will clear up as you build sets
and get familiar with circuits and radio
theory.

Extreme caution must always be ex-
ercised in hooking up the batteries. The
B-battery is always larger and if heoked
up wrong will burn out the tube!

Rule: Always connect the positive ()
or “plus” terminal of a B-battery to the
carphones (or B-plus terminal of an audio-
frequency transformer, which you will
learn about later). The negative (=) or
B-minus terminal is hooked up by a wire
to the negative or minus terminal on the
A-battery. (If the A-battery is of the dry-
cell type, the minus or negative terminal
is the one on the outside, fastened right
to the metal can of the cell itself.)

AERIAL TICKLER

?7 (( ROTATING COIL)
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The steps to be followed in building the
receiver are:

1. Laying out the parts.

2. Mounting the parts.

3. Wiring up the parts (See Fig. 1).

4. Hooking up the batteries (See Fig. 8).

S. Making the aerial connection and
ground connection.

LAYING OUT THE PARTS

Study each coil and condenser as you re-
move it from its box, noting the number of
terminals, and whether you can put a wire
on by bending it around a screw or whether
a lug is provided for the wire to be soldered
to. In the case of the bypass -ondenser this
may be mica (postage-stamp type) or
tubular (cartridge type).

f you are using the breadboard layout,
you will make a front panel of masonite or
plywood, or a piece of aluminum, about 10
inches long by 7 inches high. The base can
be 10 inches long by 8 inches wide. This
gives plenty of space to work in.

Before drilling holes in the front panel,
place the tuning coil and the tuning con-
denser up against the back .of the front
panel and shift them about, to see where
they should be mounted without interfering
with each other, and still give a symmetrical
appearance, with convenient spacing for
making connections. Mark. with a pencil or
sharp point on final centers selected, and
drill the holes. The holes usually are about
5/16 inches in diameter (for ¥4 inch shafts).

I .
MOUNTING THE PARTS

Iasten the front panel onto the base, and
mount the tuning condenser and tuning coil.
Mount the octal socket on the base, using
¥4-inch spacers (%-inch diameter pieces
of iron or brass tubing).

Next mount the Fahnstock clips, spacing
them in such a way that they can be
identified easily. Mark with a pencil right
on the base, in front of each Fahnstock
clip what it is—A+4, A-, etc.

WIRING UP THE PARTS

The beginner may use bell-wire, or hook-
up wire, to connect up the wires (or leads,
as they are called) to the different termi-
nals, either by bending them around, or by
soldering. Soldering is to be preferred, as
it makes smaller and better connections, and
also gives you practice in using the iron.
Run the leads as directly as possible and
yet keep them apart: If grid and plate leads
have to cross, try to make them do so at
right angles.

HOOKING UP THE BATTERIES

Follow the diagram and the perspective
drawing carefully, making sure to hook up
the A-minus terminal to the B-minus termi-
nal, cither at the batteries or on the
B-minus-and-ground-line on the base. (The
ground or B-minus 1.1s so many other wires
connected to it that some constructors run
a piece of bare wire the length of the set
and make connections directly to it).

AERIAL AND GROUND

For an acrial you should try 40 to 75 feet
of stranded wire, mounted on the roof, with
insulators on each end, and so hung that
it touches nothing. Connect up a lead-in of

NOVYEMBER, 1942

for



ﬂeya’rmaﬁ

rubber-covered wire, and run it down to
window of room where set is located. Use
an insulated flat metal strip to pass under
the window, and then a piece of wire from
the strip to the “Ant” terminal on the
receiver.

For a ground, run a piece of wire from
the “Gnd.” terminal on the set, to a water
pipe. Use an electrician’s ground-clamp
around the pipe and hook the wire to the
clamp. This gives a good quiet connection.

PUTTING SET INTO OPERATION

When all the above steps have been
followed, connect up the head phones and
turn on the switch. Turn the tuning con-
denser knob. You may hear hisses, squeals
or howls, or you may happen to get a
station clear. Turn tickler knob to right and
left until you see which way you produce
squeals and howls (which is evidence of
regeneration). You will soon get the knack
of getting a station, and bringing it in
clearly, with maximum volume without
noise.

It may be found that two 45-volt B-bat-
teries (90 volts) will be needed instead of
just one. If so, do not hesitate to buy it,
-as you can usc 90 volts for later experi-
ments and circuits.

LIST OF PARTS

1 Ant. trimmer condenser, 3-30 mmfd.
1 tuner with tickler

1 Grid leak -resistor, 1 or 2 megohms
1 Grid leak condenser, .00025 mfd.

1 Tuning condenser, 0.00036 mfd.

1 1G4-G tube

Radio & Television

TUNING COIL
4—TICKLER COIL

F~=
BYPASS
CONONSR, = )
‘ > SP.ST.
SWITCH [ GND.
"
o
OUTPUT - S -
' . . B-BATTtRY
Fig: 2 A-CELL B 45v. (or90)

1 2.5 milli-henry choke

2 Mica condensers, .0001 mfd.
1 Bypass condenser, .001 mfd.
¥ Pair headphones.

k 45-volt B-battery

1 144-volt ‘A-battery

1 octal tube socket

1 S.P.S.T. switch

1 knob: for tickler shaft

¥ Dial and knob for tuning condenser

SCIENCE AND SOUND

By STANLEY DOWGIALA

You can actually see sound in action! If
you want to prove this for yourself, try
the following experiment:

Remove the top from an empty oatmeal:
box and stretch a sheet of rubber from a
tov balloon over the opening. Fasten this
rubber sheet to the box with a string or a
rubber band. About halfway down the side
of the box cut a hole about one or two
inches in diameter.

Then roil a sheet of heavy paper or card-
board into the form of a tube about one
foot long and two inches in diameter.

Now stand the oatmeal box dpright and
sprinkle a little dry sand over the sheet of
rubber just enough to cover it with one
layer. (Colored sand is better and gives
off technicolor effects). Hold one end of
the tube near the hole in the oatmeal box
and whistle or hum through it softly. Be
careful not to blow directly into the box.
Almost immediately the grains of sand will
bounce about rapidly and arrange them-
selves into a design.

Next try another sound, such as snapping
your fingers or speaking a word. The
grains. of sand will again hop about but

RADIO-CRAFT
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this time they will form a different pattern.
If you continue using a new sound each
time you blow into the tube, you will notice
that the sand forms a distinct design for
each one. The reason for this is easy to
understand. Sound, the scientists say. is
caused by vibrations of the air. Each sound
has its own- set of vibrations, which is dif-
ferent from any other set. Therefore when
these vibrations put the grains of sand on
top of the oatmeal box in motion, they
make them bounce about in a manner that
is different for each sound. Thus, we might
say that a sound "takes” its own picture,
In your experiment, try as many kinds of
sounds as you can think of.

ERROR-PROOF RADIO PRINTER

ALL. possibility of error from defective
signals in radio-telegraph transmission
is: eliminated by a new error-proof radio
printer put into operation in the interna-
tional communications ficld recently on the
direct radio- circuit of R.C.A. Communica-
tions, Jnc., between New York and Buenos
Aires. Product of RCA Laboratories, the
new printer works with brain-like facility.
It automatically rcjects false signals and
prints an asterisk in place of an incorrect
letter.

Present secrecy restrictions necessitated
by the war prevent a full description of the
printer. RCA Communications officials say
that it couid be revealed, however, that the
device operates with a special code so con-
structed: that a defective character is im-
mediately recognized as such by the printer.

SPECIAL ¢

NOVEMBER,

1942
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25 W. Broadway,
New York, N. Y.
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Photo shows pre-amplifier alone, with parts arranged

n position for best operation.

ﬂeginneu

Fias

£i6.2

e

" TANT.LOND,
SO - RS PED

A

Simple circuit diagrams of the R.F. pre-amplifier and a detector stage with antennae switching
arrangement.

AN R. F. PRE-AMPLIFIER

'FOR

ERE is my diagram of a 1-stage' R.F,
pre-amplifier (Fig. 1) which is quite
simple to construct and operate and
yet is highly efficient in performance.

I am sending it in hopes that some of your
young readers will find it interesting. This
re-amplifier has been used on. all wave
engths from 585 to approximately 20

meters, with a broadcast-band tuning con-

denser.

The receiver shown in the photograph,
working alone, without pre-amplifier or
extra amplification, has explored all the
bands between 14 and 585 meters. It uscs a
broadcast-band condenser unit with which
it has picked up South America, Italy, New
York, England, Australia, and many other
stations. Its initial diffculties were that it
had not enough power to bring in distant
short wave stations on a loud speaker, and
not enough power to bring in distance on
the broadcast band. These problems were
cured by adding an audio amplifier, giving
it 3 stages of audio (cnough power to work
a 10-inch PM speaker), and by adding a
1-stage R.F. pre-amplifier, which gave the
set enough power to bring in Mexican sta-
tions on the broadcast band any time of the
day or night. These three units operatc on
2 45-volt B batteries, and 2 large No. 6 dry
cells with a 15-ohm rheostat, The wiring
of the pre-amplifier is very simple and it
will easily double the performance of any
receiver,

Tuning this small but efficient pre-am-
plifier takes but little practice, as it is very
easy to operate.

TUNING SHORT-WAVE STATION

Set detector-tuner at approximate wave
length desired.

Tune pre-amplifier knob until, rushing
noise is heard.

Tune detector for station.

If rushing stops at a certain place even
though there is plenty of condenser yet to
tune, the regeneration on the receiver has
given out, more turns must be added to the
tickler coil or a higher voltage put on the
plate of the detector,

TUNING LONG-WAVE STATION
Set detector-tuner near dial
where reception is desired.
Tune pre-amplifier -until squeal, rushing,
or station is heard.

1o

position

By BOB WHITE

Readjust detector-tuner until squeal is at
its lowest tone, or station is at its loudest.
Then take away hand to test for capacity,
and readjust pre-amplifier once more for
perfect reception.

[f squealing continues reduce regenera-

tion control.

If distortion occurs it is caused by over-
regeneration, so reduce regeneration con-
trol until clear signal is heard.

ANTENNA AND GROUND

The antenna consists of a piece of wire
3 ft long. The ground, which is optional, is
attached to a cold water pipe, or directly
to the ground. In some cases better results
are obtained by not using a ground. The
antenna and ground may be eliminated by
using plug-in loops instead of plug-in coils.
With a loop~the set becomes very direc-

BEGINNERS

tional, and may be used as a station focator.

HOW TO ATTACH THE PRE-AMPLIFIER
TO A RECEIVER
Hook lead A to the antenna post of a 1

or 2 tube battery recciver.

Hook lecad F to A4 on recciver if it
takes from 1% to 3 volts on the filament.
If it has a higher voltage, a filament re-
sistor will have to be used,

Hook lead B to 2214 volt tap of the
reccivers “B” battery. !

Hook lead G to A- B- {GND) on re-
ceiver. :

Parts List
C1-Broadcast Tuncr Cond.
C2—.002 MF Fixed Cond.
R1—6000 OHM Fixed Resistor

CL1—Grid Coil_or Loop (as shown betwecen Ant.
and Gnd. in Fig. 1)

Here is the complete array of units neat and compact and "ready to go.”

PRE-AMPLIEIER.

RADIO-CRAFT
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HOW TO CONSTRUCT A
TUBE CHECKER

By E. POTTRUFF

The tube checker shown in the accom-
panying diagram is relatively easy to op-
erate. The cost of construction is very low;
yet it furnishes free floating filament and
cathode connections. It will be understood
‘by the constructor -that the sockets shown
blank can be hooked up to the proper con-
nection numbers.

It provides the following services:

1. Tests filament continuity.

2. Shorts, hot or cold (and if desired, which
element has the short).

3. Automatically furnishes short test, before
emission test can be taken.

4. Emission test with all elements tied to-

gether.
The circuits from all elements are brought
out to banana jacks and continue to the

400 ohm resistor with a shorting switch is
connected in series with the meter to be
used when testing such tubes as the 6H6,
50 as not to damage the tube, but the differ-
ence in emission current must be marked
on the chart or tube manual.

For example, to test a type 6K7 tube—
close all circuit switches except Nos. 2 and
7, Adjust the filament tap FS to 6.3 volts.
Plug one jumper between jack B and No. 7.
If cold short exists from filament, neon bulb
will glow. Plug A to jack No. 2. This heats
the filament. If no short shows, open circuit
switch 8 and plug jack B to cathode jack
No. 8. If a short shows it is only necessary
to - open each circuit switch in turn to find
out which element causes the short. Finally
]':]"res?< switch “T" which gives the emission
check.
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Simple circuit diagram of tube checker for all type tubes.

positive bus bar, being interrupted to the
latter by individual §.P.S.T. toggle switches.
Three banana jacks are connected as shown
to the filament transformer. The filament
and cathode connections are set up as re-
quired by three flexible wire jumpers with
plugs. This action i1s more deliberate than
circiit switches and tends to eliminate the
possibility of a wrong setup and shorts in
so doing. A 5000 ohm wvariable resistance
can _be switched in on one side of the fila-
ment to lower the 1.5 volt tap to that re-
quired for hearing aid tubes. A multiplier
shunt is held in the circuit across the milli-
ammeter by a spring return switch. This
guarantees protection for the meter in the
case of rectifiers and mercury vapor tubes.
In the case of other tubes this switch s
pressed to obtain low scale. The emission
test switch “T” is also spring return and
keeps the positive bus connected to the ncon
bulb so as to give the short test first. Press-
ing- this switch gives the emission test. A

RADIOQO-CRAFT
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Ballast tubes can be checked for con-
tinuity by opening the requisitc circuit
switch and plugging B to the jack on the
same circuit. If OK the neon bulb will glow,

In the case of testing the filament type
tubes it is not necessary to use the cathode
jumper, as the negative side of the trans-
former is already connected when the fila-
ment connection ts made.

Care must be taken when testing tubes
with tapped filaments (pilot light connec-
tion) to opcn the circuit switch connecting
the tap, before the tube is plugged in.

Of course the tube base chart or tube
manual must be used with this tester. There
are s0 many new tubes on the market that
this book must be used in every case.

No provision was made for line voltage
adjustments, as the variation shown on the
mitliammeter will not be so great as the
case. when -a “BAD-?-GOOD” meter is
used with its accompanying shunts.
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MODEL 432-A

The Qutstanding Tube Tester Value . . . .
Checke all type tubes Including Loctals,
Bantam Jr., 1.4 volt Minjatures, Gaseous
Rectifier, Ballast, High Voltage Serfes, ete.
Filament Voltages from 1.1 to 110 volts.
Direct Reading GOOD-BAD Meter Scale.
Professional-appearing cace with accessory
compartment large enough for carrying
Model 789 AC-DC Pocket Volt-Ohm-Milli-
ammeter, thereby giving the serviceman
complete testing facilities for calls in the
field. . . .. Model 432-A with compartment.
Dealer Net Price . . . $20.73. Model 432-A
in case less compartment . . . . $19.65.
Mode]l 739, Dealer Net Price . . . . $10.89

Write for Catatog—Section 1114 College Drive

READRITE METER WORKS, Blufiton, Ohio

WORLD-TIME CLOCK
The Only Clock for Universal Use
Throughout the Entire World!

e e~

A REGULAR
CLOCK

with A.M. and
P.M. Slvided dind

A WORLD-TIME
CLOCK

Instantly Indicat-
Ing time In all
24 I0net

INTERNATIONAL
CLOCK

with A.M. and
P.M. 24 hour diat

Here (s renlly the first new clock advancement in
200 ars—three clocks in one. a worid.time elock. It
is Teévolutionaryl It is years aheadl The Sky Pilot
WORLD.TIME CLOCK s the only clock desiiffed for
use anywhere in the world. For shopt:wave fans this
cloch offers great | 1t is ed: an
ot the same time Indicates world time differcnces. In
& few geeond:z you can deltlermlne the correct time

engy .

againet defectn in materin) or werkmanship, In mod-
ernistie design, It is made ¢f brushed Lrass—measurea
512* hifh by 4%~ wide—and has convex rryctal,

Electric (for A.C. 110-120 voits. 60 cycfes) 59.95

Spring Model ... ... ...l $8.95

P.P. prepaid in U.6.A.
order: register letter if

Remit by eheck or mon
you send cach or used U 8. &o-u“ stamps.
GOLD tELD PRODUCTS

350 Greonwlich 8¢, Oept. RC-I1 New York City

PATENTS - TRADE MARKS

Booklet c¢oncerning Inventions & Patents
Form “Evidence of Conception” with
instructions for wse and ‘“‘Schedule of
Government end Attorneys Fees'-—Free
LANCASTER, ALLWINE & ROMMEL

Regitered Patent Attorneys .
436 Bowen Bldg. Washington, D. C.
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TARGET FOR TONIGHT

Maybe they won’t actually come and drop a bomb on your business, but
the Axis war lords have their eye on it, just the same.
it out as a competitive force—or take it over lock, stock, and barrel. Here
is a threat that you can reply to now, today, and in no uncertain terms—
by buying War Bonds to the very limit of your powers, that our armed
forces may have the gune, tanks, and planes they need to crush the Axis
once and for all.

THE GOAL: 107, OF EVERYONE’S INCOME IN WAR BONDS

Every American wants the chance to help win thiswar. When you install
the Pay-Roll War Savings Plan (approved by organized labor), you give
your employees that chance. For details of the plan, which provides for
the systematic purchase of War Bonds by veluntary pay-roll allouments,
write: Treasury Department, Section 5, 70912th St. NW., Washington, D' C.

Buy War Savings Bonds

This space is a contribution to America’s All-Out War Program by \
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prezimant«zzs

. re

They want to wipe

LOCATING SHORT CIRCUITS

SUPPOSE that we have an output tube
such as the 43 and no plate-voltage is
obtained on the tube. Turning the receiver
power off and applying the ohmmeter we
find that a resistance of 400 ohms between
plate and cathode is measured.

Connecting the meter between cathode
and ground we get zcro resistance, and be-
tween plate and screen of the 43 (plate
return and screén common) we measure
100 ohms.

The resistance, obviously, is 300 ohms
from plate-return to cathode, and 100 ohms
from plate to screen, indicating that the
“short”.is from plate-return to ground on
cathode.

Therefore, it only remains to disconnect
the condensers between plate-return or
screen to ground, to remove the short.

Since we happen to have 300 ohms from
43 screen to rectifier cathode (choke re-
sistance} this indicates a “short” from
rectifier cathode to ground. This could be
caused by the first clectrolytic filter con-
denser and, in addition, a low resistance
short could be the result of cathode-to-
heater short-circuit in such tubes as 25z5,
3525, ete.

If we have an A.C.-D.C. rectifier rated
100 ma. maximum output at 100 volts, the
minimum load resistance in the circuit must
be dictated by the available power. A re-
sistance of 1,000 ohms would drain too
much current from the rectifier and “pull
down” the available voltage. The current

By WILLARD MOODY

would be
100
I=— =

R 1000
or the maximum from the system.
If we usc a 3,000 ohm shunt field (many
A.C.-D.C. reccivers have such arrange-
ments) the currcnlto(\};vill be

= .1 ampere

I =———— = 033 ampere,
. R 3000
a reasonable figure. This, then, would
serve as a guide when making a resistance
measurcment i a circuit using the 25z5
for example.

Of course; where a shunt speaker ficld
is not used, the resistance from 2525
cathode to B-minus or line switch should
be high—from $000 ohms up.

Suppose that we have a 6F6 tube which
normally operates with 250 volts. We find,
by resistance measurcment that the re-
sistance between plate and ground is 2000
ohms. What current would be drawn
through\thé output transformer primary?

]l =— = —— = 125 ampere,
R 2000
the maximum current from a rectifier such
as the 80. It is very evident that such a
value of resistance would be far too low
and that the tube ‘would be shorted, or that
the transformer, the filter condensers and
possibly other parts which normally present
a_high resistance between B+ and ground

RADIO-CRAFT

in such a D.C. system, are shorted.

If we have a diode detector with a load
of 250,000 ohms and a 1 meg, resistance
from the high side of this load to the
LF. grid return, then the resistance from
the grid return to ground should be 1.25
megohm. If it is less than this, there is
leakage in the A.V.C. by-pass condenser.

Let us assume that the leakage is 1 mez-
ohm and that, the D.C. leakage current
normally is zero for a 10 volt drop across
the 250,000 diode load. The lcakage current
will then be through 1 megohm of AV.C.
resistance in series, with 1 megohm of con-
denser leakage. If the supply is 10 volts,
the current will be

; 10
R 2 MEG.
or 5 microampercs. The current in the diode
load will be i

= ———
R 250,000
or 40 microampercs, so that 1/5 of the cur-
rent will be lost. The A.V.C. voltage may
then be too low, and the set may distort
on very strong signals. Where the leakage
is less than 1 megohm, the distortion is
more pronotinced, due to excessive A.V.C.
voltage loss.

Ohin’s Law may be applied in many in-
teresting ways,; to see how D.C. voltage
distribution operates in receiver circuits.
Try it and bencfit by its application.

NOVEMBER, 1942
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cult by the presence of chirps, thumps

and clicks which cut down receiving

speed. The Signal Modifier corrects
at the receiver these faults which originate
at the transmitter. Here is how the Signal
Modifier works., The reccived code signal,
having been amplified by the receiver, is
first rectified and then applied to an audio-
frequency-oscillator as a source of power
for the oscillator plate circuit. In this way,
not the signal itself, but a tone produced
by an entirely separate oscillator set into
operation by the action of the signal, is
heard.

Chirps or key clicks have absolutely no
cffect on the resulting tone which is heard.
Shot interference produced by ignition 1s
eliminated and background noise is greatly
reduced. Mush and hiss produced by the beat
oscillator in superheterodyne receivers, no-
ticeable especially in inexpensive sets, are
reduced considerably. The value of this in-
strument 15 obvious, considering the advan-
tages which are gained by its use. Operating
on an entirely different principle, the Signal
Modifier in no way resembles the Uni-Sig-
nal Selector built by Meissuer or the Hetro-
fil designed by Millen.

The signal voltage from the audio power
amplifier of a communications receiver is
impressed across the primary of the step-up

C ODE reception is sometimes made diffi-

transformer. This transformer is a 2-to-1’

push-pull input transformer. Its primary is
connected to the headphone jack of the re-
ceiver. The 10,000 ohm impedance of- the
primary reflects the approximate impedance
of the'audio power output of the ordinary
receiver. A potential of about 100 volts ap-
pears across the secondary and is then rec-
tified by the rectifier tube 6X5. The output
of the 6X5 is then applied to the 6C5 oscil-
lator. This circuit has no variable controls.
No external power supply is required ex-
cept for the filament transformer, since
power for the oscillator plate is obtained
directly from the audio power stage of the
receiver The unit requires ahout 4 watt
of power from the receiver.

The .1 mi. condenser shown in the circuit
diagram serves as a filter for the rectifier.
A smaller capacity here would not ade-
quately filter. the output of the 6X5 and
would make the tone produced hy the 6C5
oscillator rough and unpleasant to listen to.
If a larger capacity were used here, it
would he impossible to copy fast signals,
since all the individual dits and dahs which
make up a code group would combine, al-
lowing the oscillator to function continu-

RADIO-CRAFT
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t FROM RECEIVER Y

T3

. SIGNAL
RECTIFIER

Ry

] I A_e.3v. A
l FILAMENT '

* SIGNAL MODIFIER

T HSv.

Photo shows receiver with slgnal modifier placed on top. Diagram shows simple circuit of this unique
addition to C.W. receiver.

A SIGNAL MODIFIER
FOR RECEIVING CODE CLEARLY

By JAMES SOLMS

ously. The value of the .1 mf. condenser
was determined by experiment.

The accompanying graphs illustrate the
purpose of the ncon bulb inserted in the
cathode circuit of the 6X5. On the third
graph line, “A" represents the minimum
striking voltage of the neon bulb, while
“B” represcnts its minimum operating volt-
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AFTER FILTERING

NOVEMBER,

This sketch shows graphically how the use of ma
neon bulb cuts ou! chirps, hash, mush, etc.

age. No current will flow to the oscillator
until the rectified signal voltage exceeds
the minimum striking voltage, and no cur-
rent will flow after the signal voltage falls
below the minimum operating voltage. Thus,
cven though the spaces between signals are
“filled up" by the filtering action of the .1
mf. condenser, the neon bulb cuts out this
undesirable part of the rectifier output. The
shaded parts of the third graph indicate
the part of the rectifier output which does
not pass the neon bulb and is not used by
the oscillator.

As long as the noise level voltage of the
receiver does not exceed the signal voltage,
the volume control may be set at a certain
level, such that the noise voltage is less
than the ionization voltage of the neon bulb,

il
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Even after detection, chirps and mush are stil
present in the received signal.

The value of R, in the grid circuit of the
6CS effects the tone produced by the oscil-
lator. A higher valuc for this resistance
results in an increase in the frequency of
oscillation. The value of 2 megohms re-
sulted in a pleasing note. If a transformer
other than the one specified is used in place
of T, the resulting tone may be changed
and it will be necessary to experimeni to
find a satisfactory value for R, to produce
a pleasing tone. A small magnetic speaker
is used in the output circuit of the oscillator.

In operating the Signal Modifier a def-
inite procedurc should be followed. The re-
ceiver’s beat oscillator is first turned on and
the pitch control adjusted until the hiss pro-
duced by the beat oscillatar has the lowest
pitch. A code signal is then tuned in to zero
beat. The pitch control is again adjusted
until the signal has a pitch of about 500
)

Bl

HASH, STATIC, ETC.

OSCILLATOR OUTPUT

v i] N
poT DASH
RECEIVER OUTPUT

This represants coda as it usually enters the detector
circuit. (For usual receiver output see sketch marked
"detector output.'')

freeing the oscillator- output from mush,
hiss and ignition interference.

1942

signal heard when using the
signal modifier.

The crystal-clear

c.p.s. After this has heen done the Signal
Modifier is plugged in. This procedure is
made more convenient by including a switch
in the circuit which can connect the speaker
cither directly to the receiver output or to
the Signal Modifier.

The chassis measures 7x7x2 inches.
The transformers across the back are T,
the filament transiormer, T, the oscillator
transformer, and T, the push-pull input
transformer. In front the 6C5 is on the left,
the 6X5 on the right. The underchassis wir-
ing is simple and nceds no illustration. The
neon bulh is mounted directty by means of
wires soldered to its base.

(Conttnued on page 128)
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New RADIO-CRAFT Library Books

‘hete four hooks are nll on timely aublects .and we recommend every
one of them 1o you strongly,
Now, more than ever, radlo education has become a burning Question.

It you are to be in the National iService; in the Armny. Navy or Alr Force—
practical radio knowledge i3 of paramount importance. YOU CAN GET BETTER
RATINGS AND ADVANCE QUICKER IF YOU MHAVE A GOOD RADIOD
BACKGROUND.

Conversely, if you are not with the armed forces. there is & whale of a Job
to- be done at home. With more and more men R0ing into the service. the
demand . for Practical sersicemen becomos gréater each day. Therefors we say:
PROFIT BY THESE UNIQUE BOOKS, WHICH ARE PRICED. SO LOW
THAT THEY ARE WITHIN THE REACH OF EVERYONE'S PURSE.

No. 25~=HOMEI-MADZ RADIO TEST INSTRUMENTS

This book Includes articles cofering & wide range of test apparatus -of live
interest to every radlo man. Servlcemen will find many circults n this
t0 make thelr worXK more profitable. New ideas in lest equipment make it
possible to service redlo revelvers more quickly.

Laboratory workers and experimenters wiii find many articles which deseribe
in delsil construction and use of all essential radio test units—mulil-meters,
oscillators, stage-analysis testers, oscilloscope equipment. ¥.-T. voltmetera. elt.
Even advanced techniclans will be intorestod in the circuil srrangements showing
the new and improved variations of well-known, basic test equipment. A MUST
for every servicemon. This book contains 86 iliustratlons.

Outline of Contents: A {ow-Cost Slanal Chaser—Signal Tracer Test Unit—
Simplifted Practical Slgnal Tracer—A Home-Made Infinits.Resistance Tube
Checker—Build This D'rect-Readina ..T. Voltmeter—How to Make & Modern
V..T. Voltmeter—Measuring Hiah Vatues of A.C. Voltage and Current WHh a
Low-Range Meter—How to Make a Meter-Range Extender—How_fto Bulld a
Practlcal Tube Tester and Set-Analyzer Adapter—The Beglnners’ Simple Veit-
Milliammeter—Build This Simplified Neon-Type Test Unlt—Midget Oscillo-
scope—How to Make and Use a FreQuency Wobbler—Double Tracing Your
Oscliloscope—Home-Made Frequency Moculator. )

No. 26—MODERN BATTERY RADIO SETS

Whelher you are s radio man or & beTinner. the articles in this book 2ive
you basic clrcuit orrangements or xlementary radio recelvers which aerve the
dual role of teaching the clements of radlo roception. 8s well as making
perfectly-operaling 1- and 2-tube radlo recelvers. Plcture diagrams and bread-
board layouts gnlore.

Advanced radio sct bullders are offered more complicated arrangements.
Laboratory workets and enginecrs will find in many of the articles clrcuit and
constructional features which hare become commerclal Practice. Many entirely
ncw idens are given in this book. One of the most Important volumes we
recently issued. This book contains 76 illustrations.

Outline of Contents: Beginner's (-Tubse High-Galn Afl-wave Recelver—
Beginners-Bufld This (-Tube Loop Recelver—A ‘‘3-'n-1"" Battery Portable—An
Easily: Built ‘“Flewelline SuperreSenctative’ 2-in-1 “Card Fils'” Battery Set—
A 2-Tube Superhet, wilth Pentagrid Regenerative 2nd.Detector—The 4-Tube
Superhet, Vacatlon Portable—The ‘‘Lunchbox 5° Battery Portable—‘‘The Sca-
farer’’ Loop-Type Boat Radio Set—4-Tuba Permeability Portable—An All-
Purpose Portable—A Typ'eal Commercial 3-Way Portabis (Pilot Models X-1452
and X-1453)~—Switeh for Var{lnn “C'' Bias on Battery Radlo Sets—Making a
Simple Portable Aerlal—Msk n? a Pliot-Light Fuse—Old Auto Sets for New
Cars—Using a Loop Portable In Cars—Quasi-Electric Soldering fron—Lamp
Bulbs as Resistors.

No. 27—MODERN RADTO SERVICING TECHNIQUE

tour lntest books of our well-known RADIO-CRAFT Red Books—
%. 25, 26, 27 and 28—have just come off the Press.

Hero 13 8 book of great importsnce to every radio man. every radlo enRinwer..

and particularly all radlo servicemen. st of the conlenta which foiiows
shows the Imporiance of this book, literally jampacked to ovor-flowing with
radio-meat. Whether you are o servicing beginner or whether you are an
experionced serviceman—vyou will find meny important helps in this volume.

Book i3 eminently practieal and will solve many problems for you. More
important: It will ghow you many short-cuts. all calculated to sare your time
and patience. Procticsl everyday data on -standard recelvers appcars throughout
the book. A whale of g book compressed into 8 minimum of space. Contalns 93
imDortant il10strations.

Outiine of Contents: Elementary Servlcing Tachnlque—LCorrect Procedure
for tha Servicing Beginner—Elementary Procedure for Servicing Radlo Beéti—m
A.F.C. Alignment Made Easy—Dynamle Servicing=—Dy-amic Tosting Simplifies
Servicing—Modern Racedver Test Requlrements—Servicing Ualversal A.C.-D.C.
Rece lverse-Servicing “'Orphans’’ and Private-Brand Sets—Emergency Servielng
without Test Meters—Servicing Coils—Servicing R.F. Colls—Servicing Oscil-
tator Colls—General tnformation—RMA Transformer Color Code—What Causes
Echo. #ading?—Red.o Service Puzziers.

No. 28—ALL ABOUT FREQUENCY MODULATION

Here is a complete compilation of pertinent dats on the entire subject of
the new coming art of Frequency Modulation,

There is no aquestion but that Frequency Modulation is slready revolution-
izing radio broadcasting in this country. Were It not for the war. there
would now be a tremendous boom In this mew art—7yet. even with war restrie-
tlona imposed upon 1it, Frequency Moduistion 15 stiil jumping shead by
1eabs and bounds.

Wiih Frequency Moduiation no lonfer a theory—with hundreds of stations
slready dotting the land and with countless hundreds of others to come
when Deace- 18 nchlevod once more—every radic man should read up and lknow
all there 18 to know on this most 4mportant sublect.

Thia particular handbook 13 chuck-full with a tremendous amount of
information which you probably will not find in an¥ similar hook in print.

Outiine of Contents: The ABC of F.M.—Frequency vs. Amplitude Modula-
tion—Basic Faets About F.M. Brondcasting—Constructlon—Build This Prac-
ticai- F.M, Adapter—Audio Amnlification—F.M. Audlo Amplfler, Part i—
F.M. Audio Amplifier, Part 2—F.M. Audio Amplifier, Part 3—F, M, Service
—Part |, Antenne {nstallation and Service—Part 2, Recelvar Alignment and
Diagnosis—Part 3, Test Faoulpment for F.M. Servic.ng. Engineerlng—Part 1.
The Mow-and Why of F.M.—Part 2, The How and Why of F.M.—Theory
and Desian Considerations of R.F. and |.F. Colls In F.M, Receivers.

SPECIAL SEND-NO-MONEY OFFER

Tt {8 not necessary that you send money with order. If you wish 10 take
sdvantage of our C.0.D. plan, simply cut out the coupon. paste i1 on & post
card and send it to us, Books will be sent to you immediately.

All four books are listed uniformly at 50c esch. No dlscount on less than
three beoks.

1t sou wish to take sdvantage of our special offer. ordering thrce books or
more. we moke sb unusual low price to you as follows:

3 books—S$t.75

4 hooks—$1.50
Do not fali ta send coupon today!
RADCRAFT PUBLICATIONS. INC.
25 West Broadway, Now York, N, Y.

LYY T L L L L LD LD L DL DL L]

Raderaft Publications. Inc. 1142
25 West Sroadway.
New York, N. Y.

Gentiemen:

Rush to me by return mail. a8 per your speeial offer, the following
books: (Check books seclected.)

O No. 25-HOME-MADE RADIO TEST INSTRUMENTS.
D No. 26—MODERN BATTERY RADI SETS.

O No. 27~-MODERN RADIO SFRVICING TECHNIQUE.
O No. 28—ALL ABOUT FREQUENCY MODULATION.

I will pay postman $1.00 (If two books are ordered) plus a few
cents postafe¢ and charges. $1.25 for three Dhooks, plus a
postage and charges. $1.50 for four booka. Plus A fcw cents postage
and charges. WE CANNOT SEND A SINGLE S0c BDOK €.0.D.

IR RN Ay

NISTES ey e CPUEASE PRINT ELEARLY

CITY ettt trnosoassnansmnmssssssonansns STATE ... cvusena

O Save shipping nnd €.0.D. chargea! Check here U you sengd cash with
order. (Cuurl. .S. new postage stampd, Mmoncy order, check.) Forelgn
countrics ne C.0.D. Add 200n to all Prices Quoted.

| Apeppmpepepepepeparr T T LYY L DL L L LD L L]
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R. F. Circuits

R. F. CHOKES AS INDUCTANCE COILS

By WILLIAM J. VETTE .

SINCE their introduction several years
ago, I have found many uses for the
popular R.F. chokes of about 2.5 mh. induc-
tance, wound in four pies on Isolantite or
ceramic cores. They are indeed quite ver-
satile, and with very slight alteration lend
themsclves to use as inductance coils in a
variety of applications. Especially do I find
them useful as L.FF. transformers and coup-
ling impedances in ultra-compact receivers,
or anywhere 1 wish to kcep size at a mini-
mum, Also, they arc ideal for use in electron
coupled circuits for beat oscillators—in fact

i
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STANDARD DOUBLE-TUNE TRANS.
DOUBLE-TUNE WITH REGENERATION
TRANS. R p
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they are more useful to me as basic coil
foundations than they are as R.F. chokes.

Several diagrams herewith show some of
the many circuits in which I use these coils,
together with the ‘data on what alterations
are necessary to adapt the chokes to these
specific circuits. A table of the various
frequency ranges, and the capacities nec-
essary to tunc to these specific frequencies
is also given. In cases where there are two
or more choices of capacity-inductance
combination, it is better practice to select
the combination having the higher induct-
ance, as the use of higher inductance and
lower capacity to tune to a given frequency
usually results in higher efficiency.

The constructor or experimenter who
decides to cxperiment with these flexible
little coils will find, as I have, that they
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TUNED IMPEDANCE

B
o 1
WITH REGENERATION a;"r 1, Sentiemen:
p 2
¥X| | WBE SHIP ELECTRIC DRY : Shaver. B
1 SHAVER THE SAMEDAY 1
2or3 4 YOURSUBSCRIPTION | .. =

2 R| | ORDER 18 RECEIVED.

: Address ..........

+ : CUHY] s bmomeesid
CLIP COUPON '

RADIO-CRAFT for NOVEMBER, 1942

Remove
G o || vrused Fis"
G
1
1
K 2
-~ 2 i 3
K 4
— 3
ELECTRON COUPLED . |
QOSCILLATOR |

are very handy to have around when you
want a neat, efficient coil of extremely small
size and can't find just what you want at
the supply house. Besides, these chokes, and
condensers to tune them, cost a lot less
than any LF. transformer on the market.

Since the “four-pi” choke as a whole has
an inductance of 2.5 millihenries, each indi-
vidual section, or “pie” has an inductance
of 0.625 M.H. Two pies, therefore, would
have an inductance of 2 times 0.625 or 1.25
M.H.; three pies an inductance of 1875
M.H.

An inductance of 0.625 M.H. (one pic)
tunes to 850-375 kilocycles, with a con-
denser of 58-325 micro-microfarads.

An inductance of 1.25 M.H. (2 pies)
tunes to 875-325 kilocycles with 27-180 mmf.

An inductance of 1.875 M.H. (3 pics)
tunes to 1250-425 kilocycles with a 7-80
mmf. condenser. A larger condenser could

Radio & Television

be used to extend this range. )
The above values were chosen especially
for working around 456 kilocycles.

e ——_—

LOCATING PARTS CAUSING
INTERMITTENTS

Here is a method of locating a capacitor
or other part in a set that has become inter-
mittent,

Feed the total unmodulated signal from
the signal generator into the antenna of the
set with the volume control on full. Since
in this condition all parts of the set become
microphonic, all parts of the set can be
tapped in order to determine which have a
loose connection or are defective—Joseph
G. Allen; Pawtucket, R. 1.

—From C-D Capacitator.

e —

EYE -LOOP FOR CLOSE
INSPECTION WORK

A very handy gadget around the “work
bench is a jeweler’s eve glass or “loop.” If
you wear glasses, the handiest kind is one
that hooks over one lens of your glasses.

I use it to examine antenna, oscillator,
R.F., L.LF,, and other coils and parts.

Many times with the use of this glass, 1
am able to dig out the open end of small
wire and repair an open that otherwise
could not be located. I also use it to read
parts values on small blurred wiring dia-
grams.—H. B. Workman, Waverly, Ohio.

—From C-D Capacitator.

4’e£ This Electric Dty Shaver
ABSOLUTELY FREE!

OPERATES ON
110-VOLT, 60-CYCLE
A.C. LINE

hrossasnen

g

RADIO-CRAFT 25 W. BROADWAY, New York, N. Y
Lnﬂlnﬁed find

Immediately FREE hl..u*mu, m-n' sHAVER
$2.75). In add only 25c additional to cover lhlppinl charges on

) Now Subscrived

............................. Btate .. .....ociiirae

(Send remittance by check, money order or unused U.8. Postage SumDs
Roglster lotter if you send cash or stambs.} RC-1142

JUST THINK OF IT—you can get absolutely
FREE, the useful DRY ELECTRIC SHAVER
which is shown at the left. This ELECTRIC
DRY SHAVER is sent to you by the publishers
with a one-year subseription to RADIO-CRAFT.

Here Are the Features of The
ELECTRIC DRY SHAVER

Constructed of metal with nnruuve red bronze
finish. Sclentifically constructed to glve a uﬂedlg
clean shave. §-foot rubber [nsulated cord

plug, Constructed to last for many ysars,

Operates from 10-volt, 60-cycle A.C, elec-
tric line. Carfies & two- -year manufacturer’s
guarantse. A fine Quality, self-sharpening
toilet necessity.

d your subscription 16 RADIO-CRAFT

One Year (12 jssues) and receive ab-

tely FREE one of these remarkable
Jecirbe Dry Shavers, New subecribers
re ncoepted or you may extend your pres-
ent subserlption another twolve months.
Mail_your remittance of $2.00 (plus Z5c
for ahipping_ charges on Bhaver} to the
Eublhhcm. {Canada and foreifn
2.75.)  You will recelve your
DRY ELECTRIC SHAVER im-
mediately by return mafl. Use
coupon  below to enter Your
subscription.

RADIO-CRAFTY
25 W. B'way., New York. N. Y.
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iy rem lmue. of £2.00 for which enter my
AFT onc  year (12 Issues). Send me
{Canada aend foreigh

[ Extend Present Subseription
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chanical "ho' to- make-it’ design:

Each Is a speclal nubllemou wlnlnnted by masters In

thelr respective fialg:

For the low Drlu. ol 50 CENTS. you buy TEN ¢ombplete
pamphlets with ghotographic reproductions.
ea) layout, and full description to make It possible
for anyene to bulld the proiect im Question.

chani

a large number of radlo short-wave. and me-

10 ror 50c

PLEASE ORDER EACH PROJECY BY 178 PUBLICA-
TION NUMBER, and use the special coupon’ below.

complets me-
DOLLA

We accept mdney-orders, .
stamps. (No fore.0n stamps.) (f you send cash or stamps,
register your lstter.

Money refunded if you are not satisfled.
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HOW TO BUILD THE WORLD'S
%msLLEST ONE TUBE BATTE:!:YS

HOwW TO BUILD A 6-TUBE BAT-.
ERY ALL- WAVE “FARM PORT-
BLE" SET............... 126
OW _T0 MAKE AN Ac 'D._C.
ONE-TUBE “DEAF A1D.” No. 127
HOw 10 BUILD A PIANOTRON.

MOW TO BUILD THE ONEADOL
LAR RAD!IO...............
HOwW TO MAKE A VARIABLE

MECHANICAL PROJECTS PUBLICATIONS

HOW TO MAKE A SOUTH SEA
DUYRIGGEH CANOE. ... .. No. (3]
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AUTOMOBILE ............ No. 132
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THOI. GLIDER. ...........
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HOW TO MAKE A BAND SAW
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FOR $5.00 ... s tuabinem s 136
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No. 137

KOW TO BUILD A SIMPLE PORT-
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HOW TO BUILD A GOOD LATHE
OR $1.00................ No. 147

OW TO MAKE AND_EXPERI-
(h,quN'l' WITH AN ELEGTROPHDR‘é

™

H TO MAKE AN ELEGTRIC
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10 BEST RADIO BOOKS 10 CENTS EACH

RADIO- FANS EVERYWHERE—these fine amazed at the wealth of information con-
ten cent text books give You an excellent tained in these handy books. Exceilent for
foundation for the study of RADIO. They are reference—ideal for every technical Jlibrary,
clearly written. profusely illustrated and con- YOUR MONEY BACK if you are not satisfied.
tain over 15,000 words in each book. You'll be PROMPT SHIPMENTS
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A Simple Junk Part
Amplifier

HERE is a simple yet effective audio fre-
quency amplifier. This set is used to-
increase the power and volume of any one,
two or three tube headphone set. It may
enable the usc of a sneaker on the more
powerful stations. On my two-tube head-
phone set 1 use an eight inch dynamic speak-
er with the amplifier. This entire set can
be made from old radio parts. For a chassis
use either a board or metal base. If you use
a metal base be surc that it is well insulated.
The primary or the input of the trans-
former goes to the two phone jacks ol the
detector set. The jacks are then moved to
the output of the amplifier. For the trans-
former I used a Thordarson type 3-1. The

ToP VIEWOF
SOCKET

8] 93v
. ‘
ot S

volume control (T3) is not nccessary if one
is not available. Switches can be installed
between the B4 and phone jack, A+ and
the tube for convenience. For the “B" bat-
tery power use either a 45- or 90-volt bat-
tery. For the “A” power use one or two
No. six 1.5-volt dry cells. Quality flashlight
batteries will also work. Two or three of
these amplifiers can be connected (in series)
to one detector set. A fine low-cost am-
plifier for the small job.

Parts List
1—Type 26 tube, T2
1—Four prong socket
1—Audio frequency transformer, ratio 3:1 or 5:1
2—45:volt batteries
2—No. 6 dry cells
§—Volume contro! (almost any value)
1—Fone jack
1—Baseboard or chassis (metal) bardware
Jack W. JoraNGER,
1008 Second Ave. North,

Greatl Falls, Montana.

NEW CODE PRACTICE
OSCILLATOR

Editor:

This circuit utilizes a 1S4, one of the new
type of bantam “button base” tubes. As these
tubes require very little current to operate
them, the cost of upkeep on such an oscilla-
tor is very low. The cncult is the usual code
practice oscillator c1rcu1t except for the fact
that instead of using the conventional 6714
volt B battery, a battery which at the present
time is quite e\pensn'c and hard to obtain,
1 use five ordinary “pen light” cells for the
“B” and “A"” supplies. Three are hooked in
series to furnish 4% volts for “B” voltace,
and two are hooked in parallel for the 114
volt “A” supply. This circuit works very
we'l, actually operating a 2 PM speaker
with a fair amount of volume, considering
the size and characteristics of the tube used.
Plenty of volume is sccured for headphone
operation, and many sets of phones may be
hooked in for group instruction.

As the pictures indicate, the unit is housed

RADIO-CRAFT

inn a small case, small enough ta be mounted
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directly on the same base on which the key
is mounted, The strap is removed from the
audio transformer, in order to conserve
space. A small bracket is made from alu-
minum for the mounting of the tube socket.
A SPST switch is used to cut off the battery
power, and small phone jacks are mounted

on the top of the case for the earphones.
The grid lcak may be changed in value for
tone to suit the individual builder. In the
case of different tubes it may be a little hard-
er to bring the tybe into oscillation, but by
adjusting the grid leak to 4 proper value
the tube will oscillate. Above all do not be-
come discouraged, the rig will work very
well, as I have found by experience in build-
ing two or three of them for various. fel-
lows. This is just the thing for the trainee,
that only has a limited space for code prac-
tice, and who does a good deal of traveling.

PARTS LIST

One resistor, 10,000 ohms, R1

One condenser, .00025. mf. mica, CI.

One Thordarson midget audio-transformer
3:1 ratio, T1

Five penlight cclls

One

One

One

One

ey

sct_headphones
socket for 154 tube
1S+ tube

Fraxk J. CaMpRELL,
Oakland, Calif.

e

IMPROVISING A DIAL DRIVE

A Silver-Marshall, Model 30, in service
for more than a decade, required a tuning
drive—after the tuning knob shaft became
useless, because the supporting die-casting
had disintegrated. After the collapse of this
die-cast yoke, there was no further use for
the conventional bronze cable;, the tuning
knob, its shaft, nor the two cable-takeups.

In this metropolis, all possible sources. of
duplicate parts were searched. Even the
manufacturer is out of business. Therefore,
a new means had to be devised for operat-
ing the drum carrying the station numbers.
The bronze cable could not be used because
of its springiness. Hard twist sea island
cord was used instead. Cord size was chosen
to properly fill the cable grooves on the
drum. The owner opnosed drilling, or any.
change on the face plate carrying the fac-
torv arrangement of three knobs.

The perspective drawing shows how the
problem was solved: As the cords leave the
bottom of the drum, they pass throueh: the
agatine guide. This agatine piece is mount-
ed with its own german silver fastening.
Every good fishing rod has similar guides
for the fish line. Agatine was chosen for

RADIO-CRAFT

for

this job because it is' almost non-frictioning ¢
consequently non-chafing on the cords of
the dial drive. The metal mounting on an
agatine guide (as used on fishing poles)
can be soldered to the back of the front
dial plate. Over the back of the hole for
the tumng knob shaft the 34" center part
of an overcoat button was fastened—with

~ collodion cement. Over the front of the

same hole, a similar part of another over-
coat button was cemented. Overcoat buttons
were used because the thread holes were
adequate for the cords. Their finish with a
high polish made smoothness through which
to operate the cords.

When the proper working length was de-

| termined for the cords, the surpius was cut

off. To each outer end was fastened a

" SHADED PORTION OF OVER(OAT
BUTTON 1S CUT ‘K/IIY;

RUN ACCURATELY IN THE 1'GROOYLS)
AFTER THE CORDS LEAVE TNE

UGH THE HOLES OF THE OVER =
COAT BUTTONS-

LEAD SINKERS HOLD COARDS
SMUG  THROUGHOUT, AND
GIVE A PRESENTABLE FINISM

To THE +08. %—_’

AGATINE GUIDE SET 50 TWAT Coros |

GUIOE , THEY STREAMLINE TR0~ |

fisherman’s 34" round lead sinker, for con-
venient manipulation. These weights serve
also-to kecp the cords taut, in the pulley
grooves, and help give a nice finish to the
improvised dial drive,

J. C. GreEw,

Los Angeles, Calif.

-
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THE ARMY SIGNAL CORPS

Wants

RADIO COBE OPERATORS

* *

THIS IS YOUR cHANCE!

You can qualify easily and quickly,
without leaving your own home . . . let
the Candler System show you how to read
code at high specds—just like you read
print, 0
Thousands of skilled operators have learned
the Candler Way of sending and receiving
Code ravidly. Remember the Army, Navy
and our Merchant Marine have a place wait-
ing for trained Code operators. Let the
Candler System, with over a8 quarter of a
ecntury of cxpericnce show you how you
too can learn with their easy, practical
system, Courses available for beginners and
opcrntors wishing maximom code profi-
ciency. Why delay! . .. it costs you nothing
to got the facts? . ., nnd no
salesman will call.

FREE Book of Facts!

Serd for It today—your copy Is
waiting for you! Tells you all
about the. Code Champions who
are Candler graduates . .
alvos yw many inside. tips

hook. is absotutely
FREE! Mlll a post card. for
your copy now!

CANDLER
SYSTEM coO.

Box 928 - Dept. S-11 -

Denver, Colorado

EVERYTHING IN RADIO

Sets. parts. supplies. public
address systems,. amatéur EQUP-
ment, testers, kits and fluores-
cent lighting at lowest prices.
Huge stocks. bought months ago
- . . ready tor shipment the same
day your order is received. The
Oefense "Program is making big
demands on our industry but be-
cause of our advance buying we
ore able to fill your orders
prompily and efficiently,

PACKED WITH
VALUES!

| BURSTEIN-APPLEBEE COMPANY

1012-14 McGEE STREET, KANSAS CITY, MiSSOURI

We have been !uecess(u]]y selllng Im‘enuom,
Daunted and unnnwnmd since 1924, Write us,
{5 useful idea for sale.
CHARTERED INSTITUTE
of AMERICAN INVENTORS

Dept. 109 Barrister Building, Washington, D.C.

LAST CHANCE

Complete two-way wireless loud speaking
eystem. Perfect performance. Plug into any

that you will have to buy

INTERCOMMUNICATION SYS-

TEM OF TWO UNITS FOR
LIST PRICE—$59.50 A PAIR

Crosley CH AT TAB QX ‘=-======e=semccasccanaaa-d
$24.75

110 volt house socket A.C. or D.C. EquipDed
with Call-Listen-Talk switch and volume
control.

No installation charges. Modulated carrier
rignal travels over the electric light lines.
IDEAL FOR OFFICES. STORES, FACTO-
RI¥S, SCAOOVWS. LIBRARIES. HOMES
AND WREREVER INTERCOMMUNICA-
TION 'S DFSIRFN. EXCELLENT SPEECH
CHARACTERISTICS.

Each unit is housed in beautiful 2 tone |
venecred cabinet with grilled speaker front.
L L L L PR YT Y Y T 1]

City

KORROL MFG. CO.

350 GREENWICH ST. (DEPT. RCIN
NEW YORK CITY
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~DISPOSAL SALE< Ziagrams for

AMPLIFIERS & SPEAKERS The Radio Experimenter

THIS sale comprises amplifiers used This is a new department. If you have a new Hook-Up, send it along; a ]
i A . . s pencil
in the construction of Juke-Boxes; diagram will do. Be sure to include a brief description. 5

made by well known manufacturers AN dia iy X .
y 4 grams and descriptions accepted and published will be awarded a year’s
such as: Rauland and Operadio. All subscription. Diagrams may be for receivers, adapters, amplifiers, etc. Send them

equipment is reconditioned (factory g ; L i
finish) and in perfect mechanical and to Hook-Up Editor, Rap1o-CraFrt, 25 W. Broadway, New York City.

electrical conditien.

THERE ARE ONLY A FEW HUN- ECONOMY 15-WATT AC-DC PHONO AMPLIEIER
DRED OF THESE AMPLIFIERS '

LEFT. WHEN THEY ARE GONE,
NO MORE CAN BE HAD AT ANY
PRICE, FOR THE DURATION!
SEND YOUR ORDERS NOW!COM-
PLETE SATISFACTION OR MON-
EY REFUND.

Photo shows 30 watt
ampl. ¥ 1044

oursUT

INPUT TRANSFORMER
SINGLE PLATE TO

PP GRIDS
7¢ /

CONTROL

ISWATT 3 = TUBE
AC=DC PHONO AMPLIFIER I W RECT. SECTION
= NOT -USED

Al anipl. shipped RECTIFIERSOF T LT GTs 20 HEN>ES

Ready to operate
B 102A—12 WATT PUBH-PULL 2A3 AMPLIFIER
Frequency responso plup or minus 3DR. from 30 to
15.000 CPB, beas snd treble boost. Inpnts for phonn
Mek-un or radlo tuner. Output Impedance 8 or 14
ohms o P.M. or Flectro-Dytamic sbeakers, supplies
ﬂA-'ld wrrl:nl‘lur arﬁnor l'wo grr.&o ohm sDeaker flelds.

excellent amplifisr for or re-

cording. $I 8.45

Shipping weight 25 lbe. <

. e

2103A—20 WATY PUSH-PULL gL8 AMPLIFIER

{nnut for o?al crystat ¢r dshamic¢ microphore. Input o
e o oE e st c o LIk D il rEngs THIS phono-amplifier is designed primari- used, supplying 230 volts to the 117L7GT
%"&,,S“éi’;’:ml':":;:&’:,.,s o TR ly for economy without sacrificing quality. plates. The high value of the filter con-
curront for ono or two 2500 ohm ""”""5'5.95 The parts for this amplifier. may be pur- densers is needed for proper operation of

fieldas P : hased for $7.00, less tubes. On t high- this circuit d t substitut 11
Sh chase 7,00, ubes. most hig is uit, so do not substitute smaller
R Eeoie.2) R quality amplifiers the tone control is seldom  values.
touched after one setting so none was The first amplifier is a 117L7GT con-

2104A—30 WATT PUSH-PULL sLs ampuipier || | incorporated here. Instead, a small fixed pnected as a triode. Push-pull 117L7GT’s

Taput tor two crystal. dynami | H . i p
o Pl ?:&5:"’:&“?,‘;5““."“5:""::’:; condenser is run from plate to ground qf are used in the output. As this is an AC-

tmnedanca Dhono pick-up. Full ranee tone control [ | the first amplifying tube. Different capaci- DC set, it should be inclosed in a cabinet,
Freauency responss 30 t } ] - 1 i i i f i -
edunce 3.6,5.2.4.5.9.8 and 16 ohms (> B 24 or Fhectro. | | ties may be tried for different amounts of  taking no chance that the chassis become
4 g‘lco:p‘eakurils.odungllm ﬂe'l‘d current $2' 45 bassyness. grounded.

L i ] ] . .

* hon (Pentcy deldd The high output of the amplificr is ac- FrankLIN WILLIAMS,

Shipping Weight 26 lbs, counted for by the voltage doubling circuit Glendale, Calif.

All Amplifiers Less Tuber & Speakars

JENSEN 10 INCH EXPERIMENTS WITH ELECTRICITY

ELECTRO-DYNAMIC VER since I was ten years old I have variety by inserting it in series with the
SPEAKER h been u:jtcycsttﬁdt ltr) ele«I:tLu:nty an(é <zlec(—j leaking resistance as showi in the diagram.
ronics and in that time ave performe : : .
O many experiments. Many of them I have . Joied 106 BFST: Bvich = Closed the
PLD found in Radio-Craft (dating from 1930 to- g 7

neon tube lights to about half its rated
brilliance. In the open position the con-
denser discharges through the resistor and
the neon tube.

16 OHM Ao
YOICE-COIL the present) and many of them are “orig-
inal.” It is my hope that the latter, too, may
EACH $2.95 ||be of interest to those who get a kick out of

Shipping Weight 7 1bs. || cxperimenting as I do.
f\ 4 flt d o The comb, I have discovered, holds great
good paper filter condenser, as YOU ., qihiiies as a source of portable energy.

ORDERS BHIPPED SAME DAy As meceived. || know, will hold a charge for a long time. ypoo rubbed through the hair and touched
Forelan countrles are requested to remit In U, 8. §|the discharge time is much longer than if

26% doposit required on ol C.0.D. ordere. When the values of the condenser and the 2 flash of light will result. If you walk

the resulting flash is of brilliance parallel

11 0. Desplaines 8t, Dept. 1142 CHICAGO, (LL. | | power consuming devices but it can be used - - This energy can also be used for control

Parest Post. 1t ‘ncludad In- rem. tance. ‘Gustomers ' | | 1 it s discharged through a high resistance a ncon tube, photo-emissive cell, gas rec-

f:oﬁ'l'\°r’no?|ray’$?||"|¥'¢w- :1:’;: aSorent L t'ﬁ'f.'".'fa', it is discharged throuch a low resistance. tifier, light bulb, or dead fluorescent tube

/ s ! across a rug and touch onec of the above

PEERLESS RADIO Irz;:;l::?rg:d rteélsf‘gﬁya:ﬁ 5;;;}']”:'1; ‘:Lge‘?cngietr:;neﬁ electronic devices (with-one side grounded)
AND SOUND CORP. |[ian e ngriones o qhou & JHute, Ty to that of the comb.

to light small neon tubes of the 1/10 watt purposes by making use of what I call a

L] - . RADIO-CRAFT for NOVEMBER,. 1942




Radio Hook -ups

“Static Amplifier,” which closely resembles
the floating grid relay in an carly edition
of Radio-Craft. 1 thought for quite a while
that I had something until I read the article,
but at least I have an origmal use for it.
The diagram illustrates quite clearly the
hook-up. The screen grid and the plate are
tied together and form the anode, which is
given a positive potential of about 45 voits.
This voltage causes a plate current of be-
tween 1 and 3 ma.—most suitable for relay
purposes. The relay is the conventional
2500-ohm type which is used on most photo-
cell amplifiers. It should be adjusted to a
point where the contacts just.mect. Any
charged body ncaring the tube drops the
plate current and the relay opens. It ‘must

be understood that the back-stop contact is
used to close the auxiliary circuit when the
control voltage is being applied.

The sensitivity depends largely upon the
tube being used. I use a 24A 1n mine though
I have tried 35s, 55s and 58s with about the
same results. When {unctioning properly
the relay should open when a charged comb
comes within a foot of the tube. The maxi-
mum distance depends mainly upon the
sensitivity of the tube, the strength of the
charge and the humidity of the air. In a
dry room distances up to three or four feet
can be reached. A spark coil will radiate
a strong enough signal to operate the relay
from distances up to ten fect.

This “floating grid” amplification, which

Radio & Television

is relatively high, can alse be put to uses
other than static relays, as, for instance,
in my “directly” direct coupled photo-cell
amphfier. It is essentially the same as the
static relay. The photo-cell is connected be-
tween the grid and the exciting voltage and
no grid return is provided.

I hope that these experiments will offer
some other beginner, or ham, as much fun
as they have brought me. For the fellow
who just does wiring from a book, I be-
lieve that experiments such as these will
really give him a wider scope of the fun
which can be had with a real worthwhile
hobby.

VeErxoN FowLer,
Mikvawkee, IV is.

SPST SW, =5
H ~ +|  %-uarr
—— NEON LAMP
-——
—— 300V,
— e .
e ==
2MF
= ORLARGED
CONDENSER
LamMpP 2MEG

STATIC RELAY F16.2

- —-a
o Ly
»

Q

-3

S

- AUX,

}_ o5V crcuit

-3

o a1kt

g 1t

F/6.3

= PHOTO ~
CELL
AMPLIFIER

AUK. CIRCVIT.
2 o

HOWN here is a diagram of a four-tube
receiver which has brought in every con-
tinent. In building this receiver careful wir-
ing is necessary. Be sure that all leads are
as short as possible. Any good set of coils
may be used. I used two sets of Bud Coils
No. Ck-356 with excellent results. (The
R.F. coil and the detector coil are the same.)
The R.F. coil is shielded to climinate any
possibility of inter-coupling between the
two tuned circuits. Although it is best to
use headphones, this receiver will produce
sufficient volume on most stations for
speaker usc.
The power supply is built on a separate
chassis in -order to prevent any hum or
noise which might emanate from that source.

FOUR TUBE RECEIVER

The receiver is built on a 7x9x2 inch
¢lectralloy chassis and a 6 x 10 inch panel.
In soldering the connections to the con-
densers be sure that the heat of the iron
does not damage the condensers. This is
especially true of the 0.05 mf. blocking con-
denser hetween the plate of the 6F6 tube and
the crystal headphones circuit. Almost any
D.C. leakage through this condenser will
damage the crystal headphones hopelessly
beyond repair,

After the sct has been wired and checked,
turn on the power supply and listen—if no
hiss or click is heard even when the re-
gencration control is fully advanced this
would indicate the tickler is connected in
reverse. [f after the leads have been

changed there is a loud whistle or a squeal
this would indicate too many tickler turns,
Most manufactured coils have too many
turns on the tickler for cathode-regenera-
tive detector circuits, especially those cover-
ing the lower frequency ranges. It is neces-
sary to remove one or two turns at a time
until it slides into oscillation when the re-
generation control is advanced to about 3
the way full-on. The adjustment of the 35
mmf. R.F. trimmer is not at all critical and
a single setting for each range is usually
all that is required.

This receiver is excellent for copying
C.W. For listening to phone stations the
regeneration control should be set at a

(Continned on page 120)

B+ 250-v

110v
A.C.

X
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Radio & Television

WHILE THEY LAST

All of the attractive ltems listed here are brand new. ALL are in PERFECT WORHING ORDER.
cases, the parts aloene total more than the price we are asking.

Fotunded.
post eharges, eise order shipped express. collect.

deposit.
stamps. No C.0.D. to forelgn countries.

ORDER TODAY

ORDER FROM THIS PAGE. Use the convenlent councn below.
Any excess will be refundged
If full remittance accompanles order. deduct 2% discount. Send money order, certified cheok. new U. S.

LIMITED QUANTITIES

in many
100% satisfaction guaranieed or Your money

inelude sum:lent extra remlttance for pareel
C.0. shipments reauire 20%

PROMPT SHIPMENTS ASSURED

-, HANDY WOHKSHOP OUTFIT

marvelous article that to the he-t of our
mwledlw hn now.'r |d at such o low Pprice. This

outfit must be seen {: reclated. ll delivers tho
Qoods! Rt comprises n vnrla speed unlversal motor
for 110 w r D.C. Mnne originatty for dlcta-
hone machincs by unerlun Gramophone” Co.  Motor
s reconditioned and In excellent coadition: all other
parts are brand now. Speclal lever control permits
various anceds up to 3000 r.p.m. Mcasures 7147 x 344"
diam. overall,

Included In the outfit are
tllustrated: ] excellent chuck which takes drills and
other tools—chuck is caslly serewed 1o molor shafi!
-und.rd ctRérY wheel. 47 dinmetor: fine stecl rotary

4~ diameter: wire scratch brush. 4~ dlnmeler
lt.lndlrd cloth buffer, 3 diameter. Total Wt. 9 Ibs

I'I'EM NO MQ
¢ moter. $5.45

YOUR PRIBE .'4..-“.
VARIABLE SPEED UNIVERSAL MOTOR

FOR 110 VOLTS, A.C. OR D.C.

Made for Dictaphone machinez by American Gramophone
. Used. but in excellent
condlitlon. Special lover con.
trol ermiu wvariable upeedn
000 F.B.m.., 14"

nlmﬂ. cxzencq m  bo
sidc o! m ator.
1% A% diam. overall.

Shp. wz G% lbs$2.45

the following ftems, as

ITEM No. 11
Your Price . ...

WESTON MBDEL 562

A.C.-D.C. AMMETER
Designed by w(-um for the¢ Foast.
man Kodak Co. It la a precision.
bulit  magnetic-vane ammeter

3
. with sultable shunts, cntl he
as _a milliammeter too. It
2~ in dinmetec and designed ror
anel mounting. Hakelitc base anu
lock-cnameled cover, Sho. Wt.

ITEM NO. 35 $|_25

Vouh "V
POWERFUL ALL-PURPOSE INDUCTION MOTOR
IDEAL FOR EXPERIMENTERS—10! USES

Bturdily constructed to precislon
standards. thia  self - starting
shaded pole A.C. inductlon
motor Is powerfui enough for a
large varlety of uses. Somo
are: Auwutomatle Timing
GCurrent  Interrupters,
Electric Fans. Elcetrle Chimes,
Window Displays. Photoeell Con.
trol Deviees. Electric Vibrators,
Small Grlnders. Buffers
Pollshers.  Mliniature Pumps,
Mechanlcal Models, Sircns. and
other applications.
Consumes sbout 15 watts of
power and has A speed of 3.000
e.0.m. When gesred down, this
lturdy unit will constantly oper-

and

ate an 18-inch turnnbh loaded
with 200 Ibs. dead welg‘l_"t—l’ AT'S POWER!
Dimensions. 37 high by wide by 1.4" deep: har 4

conventent mounting studs® shsft 1 %7 long hy 3/16”
dameter, and runs in sclf-aligning oll-retaining bcar-
tngs. Destgnod for 110-20 velts, $0:60 creles, A C. only.

Youm WREE ... .. $1.45

100 POWER TELESCOPE LENS KIT

AMake your own high powered 6 &v. o
ft. telescopel Now You ean thrill ~

to a closeup vlew of the worlds

out In_ space. Sce ths riogs o
around Baturn, the mountairs of
the moon! Kit contains 3° diam.. _
75" ftocal leagth. ERround snd
polislied objective lens and 2
astronowmnical eye-pleces, marnification 50x and 100:
Complete kit with full instructions. $

ITEM NO. 123
YOUR PRICE moscsmaes ipsmi snmomponiassin

_municatlon

WESTERN ELECTRIC BREAST MIKE

This 1s o fine light-wWelght
nlrrr'\fl carbon microPhone.

weiirhs only 1 .

Mike comes with breast-
plate mounting and has 2-
way swivelin® sdjustment
80 thot it ean be adjusted

can he snapped on and off
qQuickly by an Infctiious ar:
ranEement.

This excellent milke ean
be adapted for home broad-
<CASLINE  or Drlvnte com-

By
dismounting brenstplau' it
can be used 08 desk mlke

Plate. non-rustsble.
THIS 1S A BRAND NEW
nu-., s NEVER

EFN’ SOLD AT

Low PE‘ISCP BEFORE, 0“6‘3'
IST T 15

ST RRICE S15

o e $1.00
METAL CUTTING SAW

Hero Is an {deal metal-cutting sow
made of flne tool steel speclally designed
to' cut mctal. ‘Teeth aro set at 8 special
double angle for mctal-eutting work. Saw
ia spcelally hardensd for long and ex-

tended use: mecasures 3%”7 diamector;
center holo Is %7 square; thickness
42/1000 (42 mils.) 3/64".
ITEM NO. 154
YOUR PRICE ....... 50¢
POWER ADJUSTABLE RHEOSTAT
Here 13 an . excellent’

rhcoswnt  used cspeclally

to regulale pecds

amall rs. ch

mo 81
our Nnndy Work8hop ou!
Ft Thls rhcostat can
connection wllh

Ad-
ol engily and
Ship, Wt. 2 Ibs.

1.20

{4
ci.nmel gteel caslng is perfornted for ventilation.
justable handle regulates speed [ motor
smoothly, Slze 5*x234~ overall.
ITEM NoO. 153
YOUR PRICE .,,..... P S I

AMAZING BLACK LIGHT!!
Powerful 250-Watt Ultra-Violet™ Source

The best and most prac-
tleul source of ultra-violet
1lght for general experi-
mentsl. and  entertalnment
use. Makes all fluorescent
substances brililantly lumi-
nescent. No transformers of
any kind needed. Fits any
slandard lamp socket. Blade
with special fllter glass per-
mitting only ultra-vlolet

rays to come through. Brings
out beautiful opalescent hues
In various iypes of “1nate-
rlals. SMIl tor amuteur
portieg, pluyn, ete.. Lo oh-
:%_In unluuc lighting effects. Bulb only. Shp We. 1 1b.
EM 87
Vouk "Wrie o ereriiieene, D20V

Compictely ovcrhluled and
ready for immediate service.
st 1 lg-

curyed

soldering  irons,
costs down. l(
the

cafic. Sln 8 ﬁ-’ hu' . B4
wide. nkhouse or Gene
cral I-.Icrlrlc Shlﬂ wg, 14

ITEM

YOUR PRICE

HUDSON SPECIALTIES CO., 40 West Broadway, N.Y.C.

IT'S EASY TO ORDER—CLIP COUPON—MAIL NOW OROER FROM THIS PAGE.

-ﬂ---------------.-----------------.--------------------.
: HUDSON SPECIALTIES CO.. 40 West Brondway, Dept. RC-1142, Neéw York, N. Y. )

1 I have eircled below the numbers of the ftems T'm ordering. MY full remittance of $............ (include
' shipoing charges) is enclnsad

1 OR my deposit of $............ is enciosed (20% required). ship order C.0.D. for balance. No C.0.D.
M order for fess than SZ 00. (New U. S. stamps. check or meoney order acceDted.)

g Circlo Item No. wanted: 1/ 33 35, 67, 123 147 - 19, U5, 152, (53

]

] Namelem iy ot - o ey sy o e g g RN V. 1. 17 7 [ v A e B g - ras
-8

1 oy S —C A T SR W WU WL satio s BB ... v ok
1
'4.-----...------------------------------------.-.-----.

120

- 2 )

[ 3

RADIO-CRAFT

HRadio #ool-u/as

HAM HASH
By JIM SELLE

Hallicrafters of Chicago, in their new
house organ "YOU NAME IT” has the
following suggestions for the amatcurs:

HE place that Hams play in the War

Effort, in connection with service in the
armed forces, is well known to all of us,
but many opportunitics to be of service are
passed up by most of us because they are
so obvious, or so simple that we do 1ot
realize theis full importance. We shall at-
tempt to enumerate in as few words as pos-
sible a few of the things that can be done
by all of us to did our country. First, make
a list of the commercially built equipment
around. your shack, including transmitters,
receivers, test cqunpmcnt meters, crystals,
ete. All this equipment js urgently nceded
now to equip the large number of schools
being set up by the Army, Navy, and Air
Corps. Due to the large demands being
made on the munufacturers for equipment
to be used in actual combat service it is im-
possible to obtain this equipment from the
usual commercial sources. After the war it
will be possible to obtain modern, up to date
equipment, probably at a small fractlon of
the present cost. Now is your chance to un-
load your present equipment which will in
all probability be obsolete at the conclusion
of hostilities due to new developments.

We shall be glad to place you in touch
with the authorities who are interested in
purchasing this equipment if you will con-
tact Royal Higgins, W9AIO, or Cletus
I¥10t, WITDF,

e N ——

FOUR TUBE RECEIVER
(Continued from page 119)
“dead-beat” position—that is, no “whistle”

coming in with the signal.
Careful building and wiring will bring
results far above your expectations.

CHARLEY WHITE,
Fort [Vorth, Texas.

Parts List
CONDENSERS

C1—35 mmf., variable
C2—140 mmf., variable
C3—.1 mf., paper, 50 V.
Ca—.1 mf., paper, 200 V.
C5—.1 mf., paper, 200 V.

-C6—.0001 mica

C7—140 mm¢., variable
C8—.1 mf.. paper, 250 V
C9—.001 mf., mica
€10—.0005 mf., mica
C11—.01 mf., mica

C12—10 mnf., 50 V.

C13—.01 n'lf., mica

C14—25 mif., 100 V.
C15—.006 mf., mica

C16——.01 méf., 600 V.
C17—.01 mf., 600 V,

C18—8 mf., 600 V., clectrolytic
C19—8 mi., 600 V., clectrolytic
C20—8 mf., 600 V., clectrolytic
C21—.05 mt., mica

RESISTORS

R1—300 oluns, 1 W.
R2—2 meg.. ¥4 W.
R3-—100.000 ohms, 1 W.
R4—50.000 ohms, pot.
R5—250,000 ohms, 2 W.
R6-—500.000 ohms. %2 W,
R7—2,000 ohms, 5 W.
R8—250.000 ohms, 2 W.
R9—500.000 ohms, 2 W.
R10—500 ohms, 10 W.
R11—50,000 chms, 2 W,
R12—15,000 ohms, 10 W.
R13—50,000 ohms, 2 W,
R14—1 megohm, 1 W,
R15—100,000 obms, 2 W.

MISCELLANEOUS
CH1—30 henry choke
CH2—30 henry choke

NOVEMBER, 1942
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PULSE GENERATORS AND
THEIR FUTURE
(Continued from page 101)
seconds or microseconds deflection. The
steepness of the pulse, (its rise from mini-
mum to maximum ), can also be determined.
The necessary conversion factors of fre-
quency versus distance and time are not
given, but for those who desire to do some
figuring the base figure used for computa-
tion is, F equals 300,000 meters per second
{speed of light) which is considered close
enough for average work. A duration of 3
to 50 microseconds, with a 1 to § micro-
second amplitude rise, can be easily at-

tained.

We can calculate this duration of the
pulse and determine its exact time constant.
Thus receivers can be designed that will
respond only to signals sent out by a pulse
generator.

Sometimes when establishing either a
positive or a negative pulse it is found that
a small amount of the opposite pulse is
still present, which is not wanted, (as in
cases where only one tube is being used and
the signal input is high) then additional
tube or tubes must be used properly biased
until the proper pulse s reached. The use
of additional tubes is often necessary, where
due to the use of the higher frequencies the
action of the pipper is-not sufficient and the
signal has to be amplified, clipped and pipped
again, until the desired result is obtained.

The use of additional tubes holds true
also for the clipper tube in case a single
tube cannot perform the squaring function
properly. Where a sine wave is used for
obtaining square waves the use of several
tubes is generally necessary—the number
of stages being determined by the frequency
used. Generally more stages are required
for high frequency work than for Jow fre-
quency work. Or to put it differently—from
15,000 cycles and up, more clipper and
pipper stages are required, if the final wave
form is to have a square top, than from
15,000 cycles down to 5 cycles.

To refer to some of the uses of pulse
generators, one use would be to have re-
ceivers that would respond only to the
pulses sent out by a particular pulse genera-
tor, That is, the amplitude and the duration
of the pulse, would furnish the control ac-
tion that is required. In communications
this would assure a clearer and more con-
stant source of signals. In measurement
work the use of audio frequency square
waves will show the characteristics of am-
plifiers and audio or transmission lines in
a better way, since for a square wave with
its high harmonic content to be reproduced
in an oscilloscope, the intermediate appara-
tus (in this case, the A.F. amplifier or
transmission line under test) must have a
flat response, or.the wave form will be dis-
torted, which in turn indicates deficiencies
in either L, C or R,

Another important use is for signaling
and control purposes. Since the pulse sclect-
ed has definite form and time limits, its
use expands the utility of radio {requency
transmissions. That is, by the use of narrow
pulses, and the ability to control them with-
in a few cycles. A single radio frequency
carrier can be modulated with any number
of these pulses, each pulse having in turn
a definite function when received and se-
lected for its use. In sine wave modulation,
the duration of the entire wave occupies a
large part of the carrier, but in pulse
modulation the time limit of the pulses
occupying the carrier is relatively small,
thus permitting one carrier and a multi-
channel signal to be used.

Where pulse modulation is to be used
with frequency modulation, additional ad-
vantages manifest themselves that may have
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** ***HALLICRAFTERS % % % % %

Do Your Part!

to work for VICTORY!

% % WM DD Q =P 0T % % %

CASH READY 1o

HALLICRAFTERS
RECEIVERS AND TRANSMITTERS!

If you have any modern apparatus,
don’t put it away in moth balls for the duration. Put it

Send a detailed description of your station to HARRISON
fo-day! Give age, condition and photographs (if avail-
able). We will pay you immediate cash! Remember!

Development of new radio equipment is being rapidly
accelerated under the pressure of military requirements.

All signs point to radically different gear when this war is
over. Don’t be an antique collector! .

You can buy Defense Bonds with the money!

HARRISON "5°

12 WEST BROADWAY -

NEW YORKICITY

* % % X * HALLICRAFTERS % % % %

¥ % 2 % N DA Q = BT % % % %

far reaching developments in controlled
signal communication. QOther factors of
great importance are in the offing but can-
not be divulged.

It is the belief of the author that the
puise and square wave generators are here
to stay and their use will be increased as
the art advances.

The next article will cover complete cir-
cuit details and description of a pulse gen-
erator enabling control of the amplitude
and width of the pulses generated, covering
frequencies from 50 to 100,000 cycles. Also
a few points -on measurements using square
wave generators with oscilloscopes.

= =

A 500-pound bomb hitting 300 yards of a
radio transmitter will smash all tubes by
concussion, Station WJR has set up two
racks of spare tubes in the basement,
mounted on springs capable of floating with
each concussion.

| ———————

PHOTO QSL CARDS

For those who want some nifty photo
QSLs without having to go to a lot of
trouble, T suggest the following. Take an
old QSL or picce of cardboard and with
a razor blade cut out your cafl letters,
leaving sufficient room on the card for the
station photo. Cut out a square or rec-
tangle large enough to accommodate your
negative. The negative is held in place with
mounting corners on the reverse side. Print
the entire card in the usual manner. The
cut-out letters will appear black. If you

-want your “handle” or QTH to also appear

on the card, just cut 'em out on the master
negative.—C. C. Erhardt

1942
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Padio Construction

A Colpitts-Type Code Practice Oscillator

THIS oscillator was designed primarily
for cheapness of construction and -ease
of obtaining the necessary parts. The total
cost is about $5.00 unless an expensive pair
of phones is used. If an inexpensive pair
can not be obtained, perhaps the single-
phone type still is available without a priority
rating.

The circuit works perfectly and allows
a great amount of choice 4n selecting parts
from the junk-box or {rom an old recciver
which has been discarded but still contains
numerous condensers and resistors. How-
ever, in the cvent all new parts are to be
used, cost will still. be low. The resistors
are of the half-watt variety, The condensers
do not need to exceed 200-volt rating. The
components shown in the diagram give a
500-cycie note, which is about as high as
one can tolerate without the note's becom-
ing monotonous. The pitch 10 be decided
npon is a 'matter of individual taste and can
easily be changed by ‘substituting other
values for the .02 tuning condensers.

The oscillator consists of a Colpitts <ir-
cuit with the headphone inductances form-
1ng a part of the frequency determining
circuit. The tube used is the 117L7, which
ehmmates any necessity for a line- voltage
droppmg resistor. The tube is not listed
in the list of tubes to be discontinued so
it is assumed that it will be available every-
where, The 100,000-ohm voltage-limiting
resistor in the oscillator plate circuit allows
extremely loud headphone signal strength.
The volume control permits reduction of
signal strength by means of varying screen
voltage. The volume control may be one
of the bargain type, since it nced not neces-
sarily be noise-iree.

By HENRY T. BRUMMETT

The amount of filtering shown was

- sufficient to provide exceptionally hum-free

operatlon Kcymg is done in the cathode
cxrcult and gives clean sharp keying with
no “tails” on the dots. As made up, the
entire rig was mounted on a 214" x 5
chassis with plenty of room to sparc.
Attention is called to the 50-ohm surge
protection resistor. This device is important
when wsing a 117-volt-series tube. The
filament of these tubes have a much lower
resistance when they are cold than when
heated. This results in a current surge on

ciosing the switch which greatly exceeds
the rating of the tube. After the tube has
recached normal operating temperature the
resistance has increased to a point which
allows -only the rated current to flow. The
function of this 50-ochm resistor is to “take
4up the slack.” It protccts the 11717 durmg
the surge and does not impede its operation
noticeably after normal temperature is
reachcd I call attention to it not because
it is new, but because it is frequently
omitted with a resultant short life on the
part of some 117L7s.
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Your Money Back —

If the RADIO AMATEUR
COURSE does not represent
the greatest book value ever
offered to the rodio

"fons’ for ........ 500

TO convince you that there isn’t a
better book buy today, the pub-
lishers of the RADIO AMATEUR
‘COURSE make the sensational
offer of 2 money-back guarantee on
such a low-priced book. Stop in at
any of the many dealers handling
this book and examine it. See for
yourself if the RADIO AMATEUR
‘COURSE isn’t just the book you've
always wanted.

Printed on the finest coated paper
—well illustrated attractive 4-color
cover—complete with radio informa-
tion you must have. It contains a

148 PAGES
§x9 INCHES

OVER 150 RADIO DIAGRAMS
and TECHNICAL PHOTOGRAPHS

RADIO AND TELEVISION
25 West Broadway New York, N. Y.
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step-by-step program for obtaining
a short-wave radio education.

Written by George W. Shuart,
W2AMN

foremost short-wave guthority
LA L LY P R PR R R PNy
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8 26 West Broadway. New York, N. Y. -

[ ]
8 _ Gentiemen: 1 enciose herewlth my remittance of i
'] Flm Centl (50¢) for which ploase send me PQST:

my copy of the RADIO AMATEUR COURSE. ]
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@ sen -‘ or unused U,
H PLEASE anr CLEARLY ]
M k3
H | ]
H NMMI® -+ orrressasttatatnrrnonssorrrrraansonns ]
T 8
1
] AQAIOBS . ..vocessrcttstnarasnsansrsrsonannnss ]
1 | ]
' l
B.CIF covwmssosnsntonsonnn st .. ...RC-11-42 I

with Bullt-In Volume Control.

JUKE BOX GOES INTO
BROADCAST

Last month a juke box in West Orange,
New Jersey, began interspersing its records
with weather reports, instructions to air-
plane pilots, Morse code, and static. About
the same time it was reported in Brooklyn
that a fire-alarm box near the Navy Yard
had been turning in false alarms, even when
one cop was watching it, another cop was
watching the first cop, and a detective was
watching them both. The official explana-
tion given by the F.C.C. for the first
phenomenon was that a burnt-out tube had
converted the juke box into a short:wave
recewmg set, and the most popular explana-
tion for the second was that vibrations from
the subway were causing the box to send
in alarms. There had been a substantial bloc
in both cases that held it was the work of
spies and saboteurs. We reject such ex-
planations. Qur own theory is simple. The
machmes were just trying to attract atten-
tion. It is in the nature of the machine, we
believe, to crave notice, and it dehghts in
causing as much outrage and annoyance as
possible, all in the hope that someone will
come over and take it apart. We'll never
forget the electric razor we once had which
left great patches of beard on our face, and
our hoping people would comment on the
fact that we had a new c¢lectric razor. The
only way we could get an approximation
of a decent shave out of it was to ask every-
body in the office about it.—The New YVork-
er.

(Somehow this reminds us of the chap
who claimed he constantly heard radio pro-

g | erams. Investigation showed he was right.

for tiny crystals of carborundum lodged in
his ears were acting as detectors. He was
cutlery grinder [and a little crazy].—/Fd:-
tor)
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Radio Construction

PHONO AMPLIFIER MADE WITH
USED PARTS

By RICHARD HOLBROOK

THIS phono-amplifier will fulfill the re-
quirements for a medium-powered record
player using parts that can be found around
almost any radio expcrimenter’s shop.
Because of the difficulty, many times in
obtaining new power transformers use was
made of older type tubes making it possible
to use one of the old receiver transformers.
Construction is very simple. Almost any
old chassis can be used and an old receiver
will yield most of the other parts. This
makes it unnecessary to deplete the supply
of new parts. The filter system is very good
and has very little hum. As the amplifier
is resistance-coupled no audio transformer

is needed. A ten- or eight-inch speaker may
be used. With a .5 or 1 meg tone control
the tone is very good but the base may be
accentuated by inserting a small 0.01 fixed
condenser across the input. A magnetic
pickup may be used but the tone and volume
will suffer. slightly. Construction should
take only about one evening to finish.

All in all this outhit should fill the bill for
the beginner who wants an easily-built play-
er or for the more advanced constructor
who is looking for a job requiring few new
parts. Incidentally this will work much bet-
ter than trving to make use of the aundio
section of an old set.
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HOW SHIP RECEIVERS GIVE

AWAY THEIR POSITIONS
(Continued from page 93)
the Merchant Marine radiate to a danger-
ous degree, their use has also been pro-
hibited. This is a serious situation, s con-
sistent long distance reception, both day
and night, can only be secured with a re-
cerver using not only the long and medium
waves, but also the high frequency bands.

To meet this emergency a Special Ma-
rine communications receiver covering the
tong and medium bands from 80 to 580 Kc.
and the high frequency bands from 3 to 24
megs. has also been developed, using the
same principles to reduce radiation as is
used in the general purpose receiver.

This now makes available to the ships
of the Merchant Marine completely safe
low radiation radio recciving cquipment,
that not only enables the officers and men
on the ships of the Merchant Marine to
keep in touch at all times with the news of
the world as it is hanpening hour by hour,
but also'to keep in constant touch with the

RADIO-CRAFT for

shore and ship stations transmitting infor-
mation to them either by CW or phone.

Redio & Television

RADIO-TELEVISION
INSTITUTE

Not just another radio school, but a
TRAINING ORGANIZATION well
cquipped with LATEST and MOST
XPENSIVE APPARATUS and staffed
y PRACTICAL RADIO ENGINEERS
who understand the various branches
of RADIQ, TELEVISION and the
manifold uses of ELECTRONICS.

Our students cu'ckly find
profitable poasitions.

Reaident course only. Inquirice invited.

Radio-Television Institute
480 Lexington Ave.
New York City
Licensed by the State of New York:

Soeed up REPAIR JOBS
With These #andy @

SERVICE AIDS

New Instant Automatic ]
Wire Stripper

Strips all types of wire instant-
iy, easily and perfectly. Just
press the handles. Cuts wire
too. Saves time, money and
trouble for Radio Men, Elec-
tricians, Sound Men, ete. List
price $6.00.

Ne-0-Lite Electric
Trouble Shooter

Every Radioe Man and

Electrician should have

unc. Tests AC and DC lines. DC polarily.
blown fuses. cic. Traces ground line in AC
circuits. Useful as RF Indicator, spark pluf
and cable tester. Hoas hundreds “of other useful
anpllestions. Can _be used on 60 volts AC to
500 volta AC or DC. List prico $1.00.

Radio Chemical Latoratory

GENERAL @ cemrnt

RADIO CHEMICAL LAZORATORY

20 large 2 oz. bot-
tlea contain  ce-
ments, solvents, con-
tact cleaners, non-
slip dial chemicals,
lubricants, ins. var-
nish, cabinct stains,
glue, coil dopes, etc.
Dealer net  ecost
$4.90 with FREE
RACK.

GENERAL CEMENT wrc. co.
" Rockford, lllinois, U.S.A.

“ I) e you

arc lamp,

INTERNATIONAL PROJECTIONIST
580 Fifth Ave.. N. ¥. C.
Enter my subscriptlion for

NOVEMBER,
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interested in
SOUND MOTION PICTURE PROJECTION?

UBSCRIBE to INTERNATIONAL PROJECTIONIST, the only magazine

published that is devoted exclusively to the mechanical and electrical
principles: of professional sound motion picture projection. It deals with the
film projector, sound track, photoelectric cell, sound amplifier,
maintenance and repair of projection equipment, and with every detail of
high-calibre, professional motion picture projection. I. P. has the endorse-
ment of leading projection supervisors of the United States and Canada.

1 year—12 isstues—$2
2 years—24 txsues—$3
(Foreign—50c por Year extra)
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4 New Type oﬁ Service Manual!

RADIO CIRCUIT MANUAL — 1941

THE OLD TYPE MANUALS—Bulky,

«— heavy, hard to hanale, space eonsum-
ing, Jess USEFUL data despite graater
aumbaer of P8les.

3

OUR NEW MANUAL—Lightar, com-
oact, easy to handle, takes half ns
much room on the sheif. more USEFUL
Informat.on despite fewer number of =
pages.

MANUALS NOW READY!

WL LT LY LN L L Ll il

8 RADCRAFT PUBLICATIONS, INC., [ ]
25 West Breadway, New York. N. Y.

ORDER YOUR MANUAL
IMMEDIATELY — NOW!

1 Got your copy directly from us by flting out
and itk the i h at

The only EDITED manual
Ever Published !

DIRECTORY OF RECEIVERS MANUFAC-
TURED IN 1940 AND UP TO JUNE, 1941

MORE INFORMATION IN HALF THE
NUMBER OF PAGES

The valus of & service manual is measured not by the number of pagss
dut by the amount of useful Information. Thus. In only 736 pages thia
Radio Clrcuit Manual covers over 200 rocelver models MORE than doss
any other zompetitive manual in twice the number of pages.

HOW DID WE DO 1T?. ..

+ + « o By Increasing the slze of our page: by dlscarging non-essential
date and editing the balance; by tisting only those receivers which the
Service Engineer will definitely have to repair (no communications sr
export recelvers, no shortwave sots or amplifiers. no electronle dev.ces.
ote.) ; by many months of hard work based on a definite plan of procedure
and a cloar understanding of the actual requirements of the Service Engi-
neer, There is o *‘dead welght” Information to add bulk to this Manual,
Every word counts, Every minute of reading time Is well spent.

OUTSTANDING FEATURES

& Contalns data on more than 1800 receiver modalsl—more than any
other radlo service manual.

@ Only 738 pagesi—Iless than haif the bulk of any other manual
and mors than 1/3 llghter.

@ All information Is EDITED ‘—all non<essontial data deleted and
the balance checked and correlated with- the schematlcs end
skatches.

@ 40% larger page permits listing of all Information on oae page.
(A fow unavoidable cascs sxcepted.)

@ V.F. peaks for all superhet clrcults are boldly dlsplayed in black
boxes ;—none missing, all accurate.

@ No space wasted on communications and export recelvers, ampit.
flers, electronle musical Instruments, etc.—a 100% Service Engl.
neor's Manual.

A “CUSTOM-TAILORED” MANUAL
FOR SERVICE ENGINEERS

Here, at last, is a Service Manual deliberately PLANNED for the Serviow
Engineer. Instead of 8 mTere hodge-podge collection of service dats. &8
manuals. have been. in. the past, this. RADIO CIRCUIT MANUAL is an
orderly compilation of essential radio diagrams and service informaticon,
carefully edited and uniformly presented for the maximum convenience of
the busy Service Engineer. All time-consuming, non-essential data have heen
weeded out. and the remaining information, vitally important to the rapid
and efficient servicing of modern radio receivers. has been lnid out in a
logical, easy.reading style which cuts time from the day’s work., Becaase of
this and other features which are self-evident upon first observation, it has
been possible to list all information pertaining to a given model on ®»
single page.

In 736 pages this Manual presents essential service data on over 1800 receiver
models ;—more than any other existing service manual on the market!

ONLY ONE MANUAL PER YEAR!

The new technique used in compiling this RADIO CIRCUIT MANUAL—
1541 makes it possible to include in a single book all the new receiver
models which the radio industry can produce in a single vear. This factor
alone represents an important saving to all Service Engineers.

4

A PERMANENT
INSTITUTION

ONLY This Radio Cirruit Manual—1941 13- NOT & enw
time proposition. Next ar there will be a

Gentlemen: Enclosed find my remittance -of $10.00. for 0

It
which send me, POSTPAID, my copy of the BADIO §  aistrivutor
CIRCUIT MANUAT—1941. 1 7;3' pu-:o'-
PLEASE PRINT CLEARLY 1 ioove feaf,
Yy —————" H weight 6Va

City ... : .. Sate

{3end remitiance- in form of check or money 4

order; reglster your.letter 1f you send eash.)
laesessanannessssssapsanaam
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shawn
or get it directiy from your favorite

size 213%a X 1034 X 2 in. thick:
Eﬂl.mlﬂ-cov.nﬁ ati¥ bindor; not
..

: 25 WEST BROADWAY

®adio Circuit Manusl_1942, the fo'lowing year,
1943 ~nd o on indefinitelv—sach Manual bet'er
than the other as new methods are wdrked out
fo iting and sl 'ving the work of the

r - Ve
practicing Service Engineor,

RADCRAFT PUBLICATIONS, INC.

NEW YORK, N. Y.
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Te;tlhy

UNIVERSAL TEST SPEAKER
FOR TESTING AUTO RADIOS

By THOMAS D. BIGELOW

EREWITH are diagrams, operating
and constructional data for a “Universal
Test Speaker” in which 1 find not only
small in construction cost but versatile and
simple in operation. It may be used to check
any radio set through the audio transformer
or connected direct to the secondary output.
This unit may be housed in a small
veneer wood case for portable use, or built
into a panel or bench job. No batteries are
required for the operation of this tester,
which makes it very suitable for portable
use as well as less expensive upkeep.

A wide range of tests may be conducted
as follows;

In checking the speaker, including voice
coil, connect the terminals one and two to
the secondary of the audio output trans-
former. Put switch to "off” position.

In checking “single ttibe” output, connect
the terminals three and five to the plate of

PUSH=
PULL
ouTPUT

the output tube and "B 4. Put switch to
“on"" position.

In checking “push-pull” outputs, connect
the terminals three and five to the plates of
the audio outputs and terminal four to
“B 4" with switch to “on” position.

This unit does a fine job in the servicing
of automobile receivers, making it unnec-
essary to remove the speaker unit of the
receiver in the car for repairs to the sct
alone.

PARTS LIST
One 6” or 8” permanent magnet speaker

1
2
B+ 3

UNIV. OUTPUT

_‘g SEPARATE

B+y OUTPUT TRANS.
: T

j
8

2 s

S

©

W,

%" PLYWO00D
CASE

FYE

X PIN JACKSI.

One Universal Audio Output Transformer

One Single Pole, Single 'Fhmu h Switch

Five Tl]p Jacks and Three Tip Plugs

Three Insulated Alligator Clips

Only threc test leads necded at any time

For portable use——one veneer case, approximate
size 12"'x10"x6”

AUTO RADIO TEST BOX

By FLOYD D. GOFF

This little unit is very useful on any ex-
perimenter’s bench. It takes up but little
room, being only 9 x 3% x Jinches in size. It
is a combination condenser substitution box
variable resistance and D.C. ammeter. The
construction cost is only about four dollars,

The D.C. ammeter is a standard auto
meter and can be obtained at any auto sup-
ply house for less than fifty cents. It is used
when servicing auto sets on the bench,

The potentiometer is a wire-wound type
with a current carrying capacity of about

.015 amp. The rest of the unit needs no

12 PI. SEL. sw.

50,000 ohms.”

explaining, It's functions are readily appar-
ent to any scrviceman.
I used quarter inch basswood for the case.

CONDENSER CAPACITIES

C-1 4 mi. 450 Volt

C_z 8 " a“ "

C_3 ]6 o " “

C-4 q o 600 ¢

C_S '05 4 44 "

C_6 .02 “" 44 i

C_7 '005 " " "

C_8 .001 “ “ 4

C9 0015 “ o« (mica)
C10 00025 « ¢« C

Radio & Television

Are You Making Good
in Your New Radio Job?

Here's how you can acquire the abil-
ily to “make good"” now~—and to en-
joy security in the years to come.

Hundreds of radiomen have bcen given respon-
sible jobs throughout the radio industry—jobs
in government, broadcasting, manufacturing,
aviation—jobs which in many instances require
8 “thorough knowledge of practical radio en-
gineering.

If you are a Dractical radioman who realizes
that fortunate circumstances have placed you in
a job requiring technical ability of high
calibre . . .

If you are smart enough to know that you will
“get by” in your job only so long as a fully
qualified man is unavailable . , .

If you have the ambition to make good in your
new job and to rise to even a still better job . . .
~—then a CREI home study course in Practical
Radio Engineering will help you to acquire the
technical knowledge which is demanded by the
better, higher paying positions in techniesl
radio.

WRITE FOR FACTS TODAYI

Our free booklet and personal
recommendations may hold the
answer to your success. In your
inguiry, please state briefy
your background of experience,
education and present position.

CAPITOL RADIO

Engineering Institute

Dept, RC-11, 3124 16th Street, N. W., Washington, D.8.
=l —————————— > __°==.]

LEARN RADIO

TELEVISION

600 LICENSED graduates placed in
past 7 years in shipping, broadcasting,
aviation, police, etc.; we also teach radio
servicing and repairing; new beginners’
class now forming; 60-page  catalog
free; oldest, largest and best equipped.

MASS. RADIO SCHOOL

16 BOYLSTON ST., BOSTON, MASS., Est. 1893

COMMERCIAL RADID N STITUTE

A radio training center for over twenty years.
Well eanipped. Excellent faculty. Practical resi-
dent courses in Defense. Radio Telegraphy, Broad-
cast, Servicing, Industriai, Television, Aecro-
nautical, Drafting, Mathematics and Studio Tech-
nique. Placement bureau. Classes now forming.
Catalog uron request.

Dept. D, 388 West Biddle Street, Baltimore, Md.

RADIO TECHNOLOGY

RCA Institute offers an intensive two-year

course of high etandard embracing all Dhases
of Radlo and Television. Practical training
with modern eQuipment. Also shorter spe-

elalized courses in Commercial Radio Operat:-
Radio and 'l‘elerisloxi_ Servieing
or

and

ing,
Catalox

Aviation Communjcations.
write Dept. RC-42

RCA INSTITUTES, Inc.

A Readio Cornoration of America Service
75 VARICK STREEY NEW YORK

Free

RADIO COURSES

Day and Evening Classes Now Starting
® RADIO OPERATING @ RADIO
AMATEUR CODE ® RAD'O SERV-
ICING ® RADIO TECHNICIANS
New York Y.M.C. A. Schools

4 W. G4th Street New York City

M.A. -
6posrs O
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Radio Patents

Radio & Television

e Radio Patents Digest o

Crystal Oscillator System

No. 2.289,399 issued to Charles W. Winter, Jr..
and Edwin M, Hinsdale, Jr., Miami, Fla.

In an oscillation generator and amplifier for
radio signalling, the combination of a tube hav-
ing & grounded cathode, an ancde, a screen cle-
ment and a control element; a first oscillatory
circuit comprising a crystal having one side there-
of electrically connected directly to said control
element and connected through a capacitance to
said cathode and the other side of said crystal
connected through a capacitance to ground, a
second oscillatory circuit comprising a tunable
tank circuit having one end thercof connected to
said anode and the other end connected directly

2,289,399

fu
Fad

to said other side of said crystal, and a capaci-
tance connected between said anode and said con-
trol element for causing said crystal to operate
as a parallel resonant circuit and at its resonant
frequency, only, and for maintaining the output
frequency of said generator and oscillator at
the fundamental frequency of said crystal or a
multipte thereof, means for maintaining said
screcn element at radio frequency ground poten-
tial and means for maintaining the tube at op-
erating potentials,

s e —

System of Transmission and
Reception

No. 2,289,444 issned to Hermann Mayr, Paris,
France.

The method of intelligence transmission and
reception utilizing in part 8 common amplifier
which comprises generating oscillations loeally for
the duel purpose of modulation by the signals
to be transmitted and for mixing with the re-
oceived signal energy, amplifying the signals to be

transmitted prior to the modulation of the local
oecillations thereby. modulating the local oscil-
lations with the outgoing amplified signals, re-
ceiving the incoming signal energy and mixing
the locally generated oscillations therewith, and
amplifying the received signal energy subsequent
to the interaction of said local oscillations there-
with, with the same amplifier-executing the first-
mentioned amplifying operation.

126

Automatic Radio Receiver
Apparatus

No. 2,289,417 issued to Robert H. Fisher, New
York, N. Y.

In apparatus of the class described, an enclo-
sure for a radio-receiving set or the like, a cover
member for said enclosure movable to open and
closed positions, a switching means for controlling
the operation of said set, an operating elcment
for said cover member, driving means for said
operating element, means including a prime
mover and an electrical circuit for operating said
driving means, and an electromagnetic device in
said circuit responsive to the operation of said
switching means for closing said circuit to ener-
gize said driving means,

e —————

Phonograph

No. 2,289,468 issued to Eugene L. Triman, Chi-

cago, IL

A system for electrically reproducing phono-
graph records comprising & central station and &
plurelity of subscribers’ stations each connected
thercto by » two wire telephone line, means lo-
cated at each subscriber station including a micro-
phone and a sound reproducer, means located at
aaid central station including a phonograph pick-
up, & microphone, and a sound reproducer, circuit

means &t each end of said telephone line for inter-
connecting said means with said line, said circuit
means having a two-way channel connected to
said line, a one-way channel connected to caid
sound rerroducer, nnother one-way channel con-
nected to a microphone, a loss pad connected be-
tween snid microphone channel and said two-way
channel, and a second loss pad connected between
said microphone channel and said sound repro-
ducer channel. and a phase inverter connected be-
tween said two-way channel and said sound re-
producer channel,

T s

Electronic System
No. 2,289,493 issued to Roscoe H. George, West

Lafayette, Ind.

An automatic volume control for an amplifying
system comprising a signal amplifying channel
including at least one thermionic tube for ampli-
fying received modulated radio frequency signal
cnergy, means to demodulate the amplified signal

RADIO-CRAFT

energy, a multi-electrode electron tube, means in-
cluding predetermined electrodes thereof to de-
velop oscillations of a predetermined frequency.
a load circuit connected to the output of said
demodulating means acress which a signal veltage
is developed, means to modulate the intensity of
the said developed oscillations in accordance with
the intensity of the developed signal voltage,
means to rectify and filter the intensity modulated
oscillations to produce a voltage variation in ac-
cordance with the intensity of the o:cillations,
and means to control the amplification of gaidl
signal amplifying channel in accordance with
the intensity of the produced voltage variation.

T i =

Coupled Loop Collector Circuit

No. 2,289,594 issued to William A. Schaper,

Cicero, Ill. .

A signal-collecting system for use in radio re-
ceivers having a first vacuum tube with an input
electrode and tunable over a range of frequencies,
including a closed fixed-tuned resonant circuit
comprising a first exposed inductive element and
a capacitor in geries and resonant near the low-
frequency end of said range, a variably-tuned

’ &
z I
= 2289.594 .=

resonant circuit connected to said input electrode
and comprising a second exposed inductive ele-
ment, & second capacitor and an unexposed in-
ductive winding in series, gaid exposed inductive
elements being Positioned to produce a small de-
gree of inductive coupling between said circuits,
said fixed tunecd resonant circuit being coupled to
said vacuum tube solely by said inductive cou-
pling, and means for tuning said tunable circuit
to resonance with any desired signal within said
range solely by variation of the inductance of said
unexposed indyctive winding.

| e—— e

Therapeutic Current and Means
for Producing the Same

No. 2,295,585 issued to Robert J, Lindquist, Les
Angeles, Calif.

In a system of producinz a therapeutic cur-
rent of the character deseribed, the combination
of : a power circuit; and means for controlling
active and Inactive periods in said power circuit,
said means comprising a switeh, and mezns for
moving soid switch between off- and on posi.
tions comprising an clectromagnet connected to
said switch so as to actunte the same, n ther-

L T i
gl o -I‘ o 12

a5 or

L

[

2,295,585

mionic device having its filament and plate con-
nected in series with said electromagnet, and
blocking circuit means connected to the grid of
said thermionic device, said blocking circuit
means having cooperating controlling elements
whereby s blocking potential is pericdically ap-
plied to sald grid to control the flow of current
through said electromagnet.

NOVEMBER,
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Radio & Television

PRINCIPLES OF RADIO, by Keith Hen-
ney. Published by John Wiley & Sons,
Stiff cloth covers, size 6x9 inches, 549
pages, illustrated. Price $3.50.

The fourth edition of Keith Henney's
Principles of Radio has just been issued,
thirteen years after its first printing. Al-
though the progress made in radio in the
mtervening years has been phenomenal, the
principles have remained essentially the
same, Some new material has been added
and an attempt has been made to bring the
haok up to date.

One can understand Mr. Henney's re-
luctance to alter appreciably either the sub-
ject matter or the plan of presentation—
the book has been eminently successful not
only among self-taught radio students but
also in trade schools and even in colleges.
The book is now being used to train men
for military and civilian radio duties. Mr.
Henney has resisted suggestions that he
make the mathematics more mathematical,
and he refused also to eliminate the mathe-
matics.

It is a little surprising to find some of
the old, original diagrams in this edition.
When a discussion of a circuit pertains to
tubes drawing a quarter of an ampere at
five volts ; when an audio amplifier is shown
having three cascaded transformer-coupled
stages—these are unmistakable signs of old
age.

Perhaps the author bclievcd that in some
cases such changes would “spoil” the anal-
ysis, and that the analysis may be suffi-
uemly important because of its construc-
lwe method of making the student “think
out” a problem. We believe, however, that
an equally practical analysis of a more up-
10-date problem could have been substituted
without departing from the scope of the
author’s intention.

The book is good—but only as good as
it previously was, rather than as good as
it might be if Mr. Henney would rewrite
the practical material. The theoretical mat-
ter 15 excellent for the radio beginner. We
have recommended this book since it was
first published—and probably will continue
to do so—for its intelligent way of putting
its indelible imprint on the minds of radio
NCWCOMmers.

R —

ULTRA HIGH FREQUENCY TECH-
NIQUES by J. G. Brainerd, G. Koehler,
H. J. Reich, and L. F. Woodruff. Published
by D. Van Nostrand Co., Ine. Stiff cloth
;ovscrs. Size 9}, x 6 ins. 570 pages. Price
4.50.

This textbook printed in offset, was pre-
pared to cover the subject in compact man-
ner, for engineers and physicists who are
designing and developing U.H.F. apparatus
for wartime uses. It will be Just as valuable
in peacetime however, because it is a matter
of viewing ‘the field rather than concen-
trating on certain topics for special pur-
poses.

The book is basically concerned with the
theory underlying the various techniques,
and briefly reviews circuit theory and elec-
trom tubes. Considerable material from ordi-
nary communication work is also embraced
so the student can work continuously with-
out referring to the standard texts.

There are many line drawmgs and block
diagrams illustrating the various circuits
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and hook-ups, characteristics, energy fields,
etc. Subjects covered are: Linear Circuit
Analysis ; Fundamentals of Tubes and Pow-
er Supplies ; Amplification ; Trigger Circuits
(Gates) ; Pulse-sharpening Circuits and
Oscillators; Cathode-Ray Tubes and Cir-
cuits; Modulation; Demodulation; Radio
Receivers; Transmitters; U.H.F. Genera-
tors; Transmission Lmes, Radiation and

Propagation; Hollow Wave Guides; Lab- |

oratory Gude

————

ACOUSTICS OF MUSIC by Wilmer T.
Bartholomew. Published by Prentice-Hall
Inc. Stiff cloth covers. size 91, x 6 ins. 242
pages. Price $3.00.

Here is an excellent book for those in-

terested in good quality reproduction from |

loudspeakers of radios and phonograph am-
plifiers, as well as those who play a musical
instrument.

Mr. Bartholomnew, who is a member of
the staff of the Peabody Conservatory of
Music, bridges the gap from theoretical or
physical concepts of music to actual auditory
response and the effects of sound on our
ears. Such a work has long been needed.
Without mathematics he has brought the
subject up to date, weaving in the practicat
aspects of the ast as explained by modern
research.

The first chapter, on the nature of vibra-
tions, is highly illuminating, as it pictures
fundamentals, and overtones {or partials as
they are sometimes called), in such a way
that it is easy for the radio experimenter
to see the analogy in
theory, oscillators, electronic organs distor-
tion, etc, and other alternating-current
phenomena.

He explains, for instance, how vowel
sounds may be produced artificially and a
robot made to say “Saskatchewan.” Also
how over-intensification of amplitude, and
over-complexity of a wave-form, can pro-
duce distortion and noise.

The three basic attributes of a sound
wave—pitch, timbre and amplitude—are
each taken up and thoroughly discussed in
an interesting manner, so the rcader will
find explanations for a great many things
which heretofore were only slightly under-
stood, or taken for granted without com-
ment. For instance, research has shown that
a 75-piece orchestra is louder (has a higher
decibel rating) than a pipe organ. That the
most powerful male voice is only three one-
hundredths of a watt; the average speaking
voice 25 millionths of a watt. Or to con-
sider the pipe organ alone, although a
10,000 watt_motor may be used to blow it,
only 13 watts appears as sound energy !

Also in the matter of resonance and
reverberation, it may be learned why a
“pure” tone may not be the best “musical”
tone, And why Wagnerian opera gained
favor in certain cities, while Italian opera
had to remain in Italy. Simply because of
reverberation characteristics of the music
halls of the respective countries,

Other chapters in the book discuss sound
waves and their characteristics,

harmony, noise, hearing, electronic record-
ing, reproducing and synthesizing of sound.

(Contined on following page)
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superheterodyne |

stretched'
strings, air-columns, percussion, the voice;

” The new edition is
ﬁut-tate. e

With or without the ald of
a teacher, with or without
technical training. *‘Hen-
ey (s on hand In & new
edition ready to gulde you
in easy stages to a working
knowledge of radle. Gives
fendamentals In easy-te-un-
derstand language. and ap-
plies them te modern prob-
lems.

Fourth Edition

Principles of

RADIO

By KEITH HENNEY K
Editor, ELECTRONICS

What's new: The fourth edition of “Henney"
contains the latest on detection. ultra-high
frequencies, television, radio-frequency am-
plifiers, vacuum tube detactors, frequency
modulation, antennas, etc. It's all there—
from principles of electricity to their appli-
cation to- radio- practice.

*“Principles of Radio’ has been chosen ae
the textbook for the cotirse aponsored by the
. 8. Office of Education and the U. S.
Signal Corpe.

549 Pages

/

316 [llustrations
6 by 9—$3.50

== ===s0N APPROVAL COUPQNsomo==;
JOHN WILEY & 8ONS, INC.. ]
g 440 Fourth Avenue, New York, N. Y. N}
Klmm send me & copy of Henney's- 'Prtnciulea M
g0 Radlo® on ten days’ approval, It decide to g
keep the book 1 will rgmll. $3.50: othcrw!n. 1 will

: return the book postpal :
B NOIO, (5mionZ a1 i B s m ewororont S0} ST iieovens 8 8B I s il [ 3
L) [}
" AdAres® .....iciiciiiiiaiiaetanb b aerasienieanans s
B Oy and Btate ...l S— :
| Emploved By ... ... .. .. ciiiiiiiiaiiana. e s l

MATHEMATICS
FOR RADIO

Two. volumes, prepared for home atudy.
Book I (314 pp.) covers the algebra,
arithmetic, and geometry; Book II (329
pp.) covers the advanced algebra, trigo-
nometry, and complex numbers neces-
sary to read technical booka and articles
on radio.

L 2 X P P L ey yrrya: iy it By 7 7.}
MAEDEL PUBLISHING HOUSE Room 102
593 East 33 Street, Brooklyn. New York

Send me MATHEMATICS FOR RADIO AND
COMMUNICATION as checked below, } enclose
payment therefor with. the understanding that
I may return the book(s) within 5 days in good
condition and my money will be refunded.

O Book: ). st $3.75 pluy 6¢ postage
) Book 1{. st $4.00 Plus 6c gostaga
[0 Books. 1: and- {I- st $7.75 postage brepald

fForelgn snd Canadian prices. 25¢ per volume thigher
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Radio £ Television

Home-Study Course in

SENDING and REGEWING
RADIO CODE .

® with 8ll neces.
sary instructions
and practice ma-
terial

Tso it to leam code from the
vory hegiuning—1to raise your
speod to highest professional re-
Qufremetts—to master this impor-
tant and botter-pavlag skifl con-
veniently and  inoxpensively, by
home study.

Just Out—Arthur R. Nilson's

RADIO CODE MANUAL

Price. onlv $2.00

Here is a complete course in radio code—how to
send it and how to read it—in practical form for
self-atudy or classroom use. Gives 20 lessons, be-
ginning with simplest code characters and leading
up to the handling of actual -messages and press
disPatches, weather regorts, and distress mes-
sages.
IT SMOWS YOu:

—how to make yout own practice apparatus

—=how to fix the code characters in your ming

—how to practice them for Qquickest progress

—how to develog scnding and receiving gpeed

—how to get past tho *‘plateaw of stow |eaming'”

~how to handle messages

—how to judgo your rate of improvement

The 20 leagons are a carefully worked out, pro-
Kressive series, very similar to courses oﬁered
in Navy, Signal Corps. and other radio schouls.
Each lesson contains instructions, pointers. and
ample practice material. Besides this direct drill
in code, the book also glves you, in 7 other chap-
ters. & great deal of helpful information on train-
Ing youraelf in the code and on becoming u good
operator generally.

10 DAYS' FREE TRIAL—SEND THIS COUPON

McGraw-HI(I Book Co.. 330 W. 42 St.. N. Y. C.

Scnd mo Nilson's Radio Code Manual for 10 dnys'
amination on napproval. In 10 days I wlill son o B
plus few cents postafe. or return bock Postpaid. (l'osuge
pald on cash orders.)

Company . .......nea0n

Radio Servicemen and Deaters!!

Write for our new circular of radio parts and
accessories. All items in atock, immediate de-
livery, no waiting,

SIGMON RADIO SUPPLY

708 Bioley Ave.. Charleston, W. Va.

OPPORTUNITY AD-LETS

Adveriigements in this section cost 13 c¢ents a word
for eacn Insertion. Name. address and initials must
be inclyded at the abore rgte. Cash should accom-
pany all ctassified adcertisements unless placed by
an accrodited sdvertising agency. No sdrertisement
for less than ten words accepted. Ten Dercent dis-
count six figsues. Lwentiy percent for twelvte lasues.
ObJectionable or mmeldlul sdrertisements oot ac-
cobted.  Adverld D 1942, “lgouc
must resch us not Iator lhan \orcmber 10, 1942.

Radlo-Craft ® 25 W. B'way ® New York. N. Y.

REK-O-KUT. RB12? recording mechanlsm 120 linos per
inch, with BRUSH hlzh fideltty cutter. Jtek-O-Kut base
eand 127 tumtadble. OUTSIDE BELT drive at 33 1/3
and 78 r.p.m, powerful 1/20 .p. G. E. motor, writo for
complete information. I Schullz, 1152 E. 224 Street.
Now York City. '

RADIU K"S-Ready To Wire

Tremendous Qquantity of standard parts,
suitable for kits. Complete in ecvery detail.
All hardware, tubes, parts. Diagrams fur.
nished. Latest parts catalog—FREE.

McGEE RADIO. R-2055, Kansas® City, Ma.
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PRACTICAL MATHEMATICS FOR
HOME STUDY by C. L. Palmer and S. F.
Bibb. Published by McGraw-Hill Beok Co.
Flexible covers. Size 73 x 5 ins. 697 pages.
Price $4.00.

This 1s the third edition of a standard
work, an “old friend,” brought up to date.
This text from its beginning was intended
for the adult student, the man wlho works
in various trades during the day and has
to study at home at night.

Especially now in thesc times when men
in the service and men about to join, are
brushing up on their “math” in order to
obtain specialist ratings in special jobs, is

‘a book like this so valuable.

So much of the theory of radio, naviga-
tion, metcorology, etc., relies on mathe-
matics and physics (which itself is full of
mathematics), it becomes necessary for
man intending to be a specialist to re- nnstcr
the basic studies.

The text opens with arithmetic, giving
a good review in numbers, how to attack
a problem, how to divide easnly, cancel, and
apply the rules for rapid calculation.

Then comon fractions are taken up.
(How many of us stumble over these and
decimals!) Ii you study this chapter con-
scientiously fractions won't bother you any-
more.

Decimal fractions are next taken up with
explanation of acenracy, as applied to read-
ings of instruments, measurciments, scales,
elc.

Svstems of weights and measures are
covered thoroughly, including a good ex-
planation of the metric. with which a great
many are unfamiliar.

Percentage, another bugabeo for some, is
dealt with concisely and coherently.

Ratio and proportion. which is so impor-
tant in physics and radio. is explained so
clearly the student should be able to ap-
proach the advanced subjects with confi-
dence.

Square root and squares are presented
simply and dircctly.

Part II of the book covers plane and solid
geometry completely and thoroughly. Part
Il takes up algcbra, from introductory
problems, through equations and opcrations
to exponents, quadratics and logarithms.
Part IV, Trigouometry, the last portion of
the text, brings the student up to the point
where he is ready for ‘analytic geometry
and the calculus. All parts of trigonometry
are covered : Functions, angles, tables, solu-
tions of right and other trmngles mterfunc-
tional relation, graphs of sines, cosines. etc..
and .mphcahous to more difficult problems
in everyday-work.

A group of always-useful tables is incor-
porated in the back, thus giving the student
a complete work, makmg it really easy for
him to study at home, without an instructor.
And best of all the book is printed in large

easy-to-read type.

A SIGNAL MODIFIER FOR
RECEIVING CODE CLEARLY
{Contniced from page 113)

PARTS LIST

Ri—2 megohms, 15 watt

Ci—.1 mf. paper, 400 volts

Ti—Filament transformer (UTC FT-2)
Te—Audio transformer (UTC R-33)
Ts—Push-pull input transformer (UTC R-34)
N—% watt neon bulb

Sw—S.P.5.T. switch

6X5, 6C5 (tubes)

‘Chassis 7 x 7 x-2 inches

RADIO-CRAFT for

R H DIUENGINEERIN(:'\

DEGREE IN 2§ YEARS / |

® Complets Radic Engineering Course In 27
months. Bachelor of Sclence Degree. Radlo

(television, talking pletures and the wvast
electronic fleld)} offers unusual onPortunities.
War nceds call for the engineer. Demand
exceeds the supply. Courses also In Civil.
Electrical.  Mochanical, Chemical, Aeronau-
tical Englneering; Business Administration,
Accounting,  Seeretarial  Sclence. Tuition;
living costs low. Distinguished for techni-
cal 2V year courses. Spacial preparatory
department for those who lack required high
school work. Enter January, March, June. Sep.

tember, S9th year. w.-m
2411-2 COLLEGE AV for ?ﬁ%'

Correspordence Ccurses ln

_RADIO 1nd ELECTRICAL ENGINEERING

ELECTRICAL ENGINEERING Szt tooa crusp

ide  elee-
u—xrm llcld Prvu ourself, at Low Con. ‘;or sécu:
olmplitted: you" ean® wndotant ouirkn"

Extra fine e L
nnﬂl_o EDEGINEERM lic aadress. hato-stectsic wark:
L] 't Borv L vacuum tub

Tultlon. _S25. either course. Deferred payment pion.
F E Got coples of school catsioge. stiidont
magazines, compoiets details. SEND NOW

LINEPIM EMQINEERING SCHOOL  Se2 931-C48,1 INC

Audel & Co., Theo. ............... 70
Audiograph . ... ... .. ... . ... o 103
Burstein- Applebee Co. ............117
Candler System Co. .............. 117
Camon Co., C.H. ............ . ... 103
Capitol Radio Engincering, Inc. ...125
Chartered Institute of America ... 117
Commercial Radio Institute ... ... 125
General Cement Mig. Co. ...... ... 123
Gold Shield Products .......... ... 111
Hallicrafters, Inc. ... Inside Rack Cover
Harrison Radio ..... ... ... ... ... 121
Heury Radio ................. ... 107
Hudson Specialties Company ... ... 120
International Projectionist ... .. .. 123
Korrol Mfg. Co. ............. ... 117
Lancaster, Allwine & Rommel .....111
Lincoln Engincering School .. ... .. 128
Maedel Publishing House ......... 127
Mass. Radio School .............. 125
McGee Radio ........... .. Zavt K 128
McGraw-Hill Book Co. ........... 128
Meissner Manufacturing Co. ....... 97
National Radio Institute ........ .. 65
National Union Corp. ............. 86
Nelsoit Co. i gu ikl byl sammesh . 103
N.Y.-YMCA Schools ............. 125
Opportunity Adlets ................ 128
Peerless Sound & Radio .......... 118
Prentice-Hall ... . .. . e e 80
Radio Corp. of America ....... .. .. 67
Radcrafit Publications, Inc.....114, 115
122, 124
RCA Tustitutes ............ wid 3l 2%
RCA \lanufacturmg Co.....Back cover
Radio Publications ...... S manns ... 116
Radio-Television Institute ....... .. 123
Radio & Television ................ 109
Radolek Co. .......... o hwmatiasae 09
Readrite Meter Works ............111
Sigmon Radio Supply ............. 128
Schultz, I .................. el 128
Solar Manufacturmg Co. ... 103
Sprague Products Co. ......... ani 98
Sprayberry Academy of Radio ,.... 81
Supreme Instruments Corp. ........103
Sylvama Electric Products, Inc ..... 68
Technifax ..................... 81, 99
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Co .., Inside Front Cover
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University Laboratories ........... 125
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(While every precaution iz taken to insure
accuracy, we cannot guarantee against the
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sion in the preparation of this index.)
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All of us at the Hallicrafters  That our efforts have justified
are both proud and humble to  the award of the famous Army-
have important assignments in  Navy “E” flag is a great honor.
defeating America’s enemies. ~ We shall keep it proudly flying.

all of the hallicrafters
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