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How to remove tubes, tube shields
Three reasons why radio tubes fail
Electrodynamic loudspeaker:

How it works

Replacing damaged cone

Recentering voice coil

Remedies for open field coil

Gang tuning condenser:
Construction of rotor, stator
How capacity varies

Here is a Partial List of Subjects

This Lesson Teaches
With 31 Photos, Sketches, Radio Drawings

How superheterodyne receivers work

QOutput transformer construction, repair

GETTING ACQUAINTED WITH
RECEIVER SERVICING

Inside story of carbon resistors

Paper, electrolytic, mica, trimmer
condensers

How condensers become shorted, leaky

Antenna, oscillator coil facts

Power transformer: construction,
possible troubles

Installing power cord

Troubles of combination volume con-
trol, on-off switch

Tone controls

Restringing dial eord

Straightening bent rotor plates

I. F. transformers—
What they do, repair
hints

How to locate defective
soldered joints

Dial lamp connections
Receiver servicing technique:
Checking performance
Testing tubes
Circuit disturbance test
Isolating defective stage
Locating defective part

See For Yourself How
*%¥ 1| Train You at Home to

%®, BE A RADIO
g ATECHNICIAN

NATIONAL RADID INSTITUTE Mail the Coupon for a FREE lesson from my Radio

Estanlished 28 Years Course. It shows how N.R.IL 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.I. teaches you with
interesting, illustrated lessons and SIX BIG KITS OF RADIO PARTS!

Build These and Other Radio
Circuits with Kits § Send

By the time you've conducted 60 sets of Experiments
with Radlo Parts I sugply--have made hundreds of
moagurements and adjustments—you’tl have valuable,
PRACTICAL experlence for s good full tlme or part
time job ln Radiel

You bulld this SUPER-
HETERODYNE CLrCULT
containing s preselector,
oscillator-mizer-first
tector. 1.f. stage, diode-
detector-a.v.c. stage and
audio stage. It will bring
in local and distant sta-
tions. You get the thrill
of learning at home eve-
nings in spare time whils
you pul the set throush

faacinating tests!

Cou make this MEASUR-
RUMENT

¥

ING INSTR your=
«elf early In the Course.
useful for practical Radio
work on  melghborh

Act Now! Many Radio Technicians
Make $30, $40, $50, a Week

Right now, in nearly every neighborhood.
there’s room for more sdare and full time
Radio Technicians. Many Radio Tecanicians are
tecping into FULL time Radio jobs, or are
starting their own shons, and making $30, $40,
§50 o week!

Others take good-pay jobs with Broadcasting
Stations. Hundreds more are nceded for Gov-
ernment jobs as Civilian Radio Opcrators,
Technicians, Radio Manufacturers, rushing to
fill Covernment orders, need txzined men. Avi-
ation, Police, Commercial Radio and Loud-
peaker Systems are live, prowing fields. And
think of the NEW Jjobs Television and other
Radio developments will open after the war!
I &ive you the Radio knowledwe required for
these flelds,

@ Extra Pay in
‘31. Army, Navy too

Men likely to go into military
service, soldiers, sailors, marines,
should mail the Coupon Now!
Learning Radio helps men get
extra rank, extra prestige, more
interesting duties, MUCH HIGHER
PAY. Also prepares for good Radio
jobs after service ends. Hundreds
of service men now enrolled. _J

RADIO-CRAFT for

DECEMBER.

Radios to plck up EXTRA
spare time moncy. It s a
My 450.50 Method’' Helps Many vacuum tube voltmeter and

multlimeter.  Mmeasurcs
Make $5, $10‘a Week EXTRA A. C., D._C. and R._F

! = volts. 'D. C. currents. Re-
While Learmng vistunce. Becelver Output

Many N.R.I. students make $5. 310 a weck extra
money fixint Radics in s~are tlme whiie learning.
[ gend EXTRA MONEY JOB SHEETS that tell how

to o it!

My  "50-50 Method'—half buildinZ and testing
Raclo Clreu with the six kits of LRadle paris I send,
halt learninz from illustrafed ifessons—mukes you

$i0 a Week in Spare Time
I repalred some Radlo sets when I
was on my tenth lesson. [ really don’t
sce how you can kive so much for such
a small amount of money. 1 made $600
in a year and & hall. and I have made
an average Of £10 8 week—just spare

old o
riends” with Radlo before you know it. You run your ‘ Fd time.”” JOHN JERRY. 1337 Kalamath
wn  cpare time shop, got practice fxing friends . 8t., Denver, Colorado.

Hadios, ket pard wnile trainingl

Find QutWhat N.R.l. Can Do for You

4

§200 a Month in Business
*'For several years 1 have heen in

Own f
buslness elf making around $200 &
usiness for mys making arouh Y &

MAlIlL, COUT'ON NOW for FREE samnple Lesson
and 64-page illustrated book. You'll see the many a month. Buslness has steadIly inereased
fuscinating jobs Hudio offers and how you can traln I have NB.L to thank for my start >
ut_home. If you wunt to Jump your pay—>\iuil Coubon in this fleld.”” ARLIE 1. FROEHWNER. el
y SMITH. Presldent. Dent. 2NX, 300 W, Texas Avo., Goose Creek. Texas. 1
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*“In your opinion, is any particular line of

resistors superior to the others?”

This question was put by an independent rescarch
organization 10 a country-wide list of Engineers and
Executives in the electronics field. No brand of resis-

tors whatever was mentioned in the questjonnaire.

< Result: IRC was voted “‘superior’ by more than

g 1RC flics the flag of the twice as many as named any other single brand.
W= Army-Nany Production Awoard

INTERNATIONAL RESISTANCE COMPANY

401 N. BROAD STREET + PHILADELPHIA

RADIO-CRAFT for DECEMBER, 1942 13t
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ON THE WAR FRONT— Many of you
now in active service have long been
familiar with the dependability of
Ohmite Products. When you notice
so many of these same units in vital
war equipment on land, at sea and
in the air, it gives you added assur-
ance and helps you fight a better
fight.

ON THE HOME FRONT— Here, 100,
you find innumerable Ohmite Re-
sistance Units in radio, communica-
tions and electronic devices, in test
apparatus and electrical

you do a berter job in dealing with
today's resistance-control problems

g e v e > e S o o

isting equipment. -

’
1
I
!
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3
¥
3

e
Send for These Handy Alds

Ohmite Ohm's Law Calculator
Helps you figure ohms, waus,
volts, amperes —quickly. eas.
ily. All values are direct read.
ing. No shide rule knowledge
necessary 4% x 9' Send anly
10¢ 57 coim 1o coter bandling cost

Quick-Reference Catalog 18
Gives up.to-date information
on the wide range of Ohmite
Stock resistors. rheostats.chokes
and switches used in all types of
applications. Write for 11 now —
ir’s Free! Ohmite Jobbers Everywhere

OHMITE MANUFACTURING COMPANY
4896 Flournoy $t., Chicago, U.S.A.

Kght unth ORMITE

RESISTORS - TAT SWITCHED

andssvars -

control |
equipment. This knowledge helps

or in maintaining the service of ex. |

RE: AIR-RAID WARNINGS
Dear Editor

While reading your publication an idea
came to me which I would like your opinion
on. It concerns air-raid warmng by radio
using the same idea used in sweep oscilla-
tors which is used in aligning radio re-
ceivers.

If that saine principle were incorporated
in the oscillator of a high-powered broad-
cast station, I believe it would be a very
good way to warn people of air raids by
radio. | ﬂe]ieve it would cover a predeter-
mined range of frequencies simultaneously
—like a blanket—therefore, no matter what
station you were listening to the warning
would be superimposed on the station that
a radio listener would le tuned to. Of
course, this would interfere with the pro-
gram on any station within the range, but
in an air raid this should not be considered
hostile because radio stations should not
be operating.

I was wondering if such a transmitter
would be against the F.C.C. laws on radio.
Of course, I cannot experiment with such
a device because I'm in the Army now.
Anyway it is an idea and [ would like vour
opinion on it.

Pvr. Apam D. Soares,
Alamogords, N. Al

(The Interceptor Commands have al-
ready devised means to shut down broad-
casting. This 1s easier than trying to
“blanket” all bands.—Editor)

i ———

COOKE SLIDE RULE
Dear Editor:

In answer to C. McHenry's (oi Canon
City, Colo.) letter in the October “Mailbag”
and your comment thereto regarding the
Cooke Radio Slide Rule, to my knowledge
this excellent rule has leen available since
1939 from Keuffel & Esser Co. of New
York, as the sole manufacturing and dis-
tributing agents. It 1s known by the full
name of THE COOKE RADIO SLIDE
RULE.

However, I regret to inforin those inter-
ested that unless they are able to run across
one in the hands of a retail dealer or have
a priority rating of AAA-3 or higher, they
will be unable to purchase one. I asked Lt.
Cooke regarding this and he said I might
inform you that at the present the priority
situation is so bad that even he is unable
to purchase one of his own rules. However,
we do hope that the situation will improve
in the next few months.

WarLTeEr NeaL PIKE,
Washington, D. C.

(This wil! answer the question that may
have arisen in many readers’ minds. Un-
doubtedly the rules will be available after
the service branches of the government
have been supplicd.—Editor)

e

SHUNAMAN'S ARTICLE

Dear Editor

Being a constant reader of your monthly
magazine, 1 have just finished rcading Mr.
Shunaman's instructions on transformer de-
sign. 1 hope he will keep his promise in
reference to another series on this topic.

I hope other Kadio-Craft readers will
find as much pleasure as [ do in reading ar-
ticles of this nature.

ErLMeEr ROBERTS
Toronto, Ontario, Canada.

(We are happy to print another one of
Mr. Shunaman's interesting articles in this
issue.—Editor.)

RADIO-CRAFT
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HOW IT ALL STARTS
Dear Editor:

It was in 1933 while waiting at a railroad
station that I happened to be introduced to
the Gernsback publication, “Short Wave
Craft.” Although I had made radios as a
hoy and had studied physics at the univer-
sity, it was not until I had read a few
copies of your magazine that [ became
aware of the possibilities and interests of
radio.

I continued to read and study and soon 1
had my amateur license. In the due course
of time [ built up a 500-watt transmitter,
talked to eighty some odd countries, and
made over 5,000 friends on the air. I sin-
cerely believe that no one could have a more
fascinating and wholesome hobby than that
of radio.

Although world conditions make it no
longer possible to talk by radio-phone to
world-wide friends, I still find interest in
the new developments described in your
magazine. Also | started to work again on
code and with a code speed of 40 w.p.m. I
may some day find myself pounding brass
for our very good Uncle Sam.

WaLTER W. JorLEr, WOUZS,
Boonzille, Missouri.

R —————

INTERESTED IN THE SONOVOX
Dear ELditor

I would like to read about the new radio
equipment called the Sonovox. I have heard
it over the air and have seen and heard it
in motion pictures. I enjoy hearing it and
would like to know all about it—how it is
made and what other uses it has.

Pvr. Josera J. CumMings, Jr,
I't. Devens, Mass.
{The Sonovox is simply a means of pick-
ing up the vibrations from the throat of a
human being or an animal, amplifying these
vibrations and superimposing them upon a
sound channel.

Two or one microphones are attached to
the outside of the throat of the speaker
who forms the sounds that are to be record-
ed on top of another sound record. The re-
sult is a weird combination of sounds. Thus
a sound recording of a frog’s actual croak-
ing can be used. Now if we superimpose
appropriate human words upon the frog's
croaking, a humorous frog-talk results. The
possibilities are endless.—Editor)

| s e ——

IMPROVING OLD SET
Dear Editor.

Due to the shortage of new radios I am
cndeavoring to improve the tone of my old
set by adding booster circuits and placing
the set in a larger acoustically-designed cab-
inet. 1 would therefore be very grateful if
you could let me know which of your back
1ssues have had good articles on booster
circuits and baffles. If it would not be asking
too much I should like to know which ar-
ticle is the most easily worked out, efficient
and giving the greatest improvement. This
last I ask solely because I know little about
radio and as a novice would not like to
try something too difhcult.

Davip R, LanNing,
Akron, Ohio.

(Have you tried totally enclosing the
speaker, except for a small rectangular
opening helow the speaker opening? This
boosts the “bass” notes in most cases.
Editor)

DECEMBER, 1942
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ARE YOU ABLE TO SUPPLY
THESE?
Deur Editor

Through the channels ol your Mailbag
section | wish to cbtain any old battery
sets that came out previous to the advent
of A. C. scts; also any carly A, C. super-
heterodynes such as the Lincoln, Scott, etc. ;
#1s0 any apparatus or literature of the same
vintage. 1 am especially interested in ol-
taining the Stromberg-Carlson Model 601
neutrodyne, treasure chest table model. |
use this set constantly (and regardless of all
the improvements of the past 17 years), by

dding a Jensen dynamic speaker with &
45 to drive it and a fixed crystal in place
of the detector grid condenser, this set has
a tone quality fully equal to that of many
modern sets.

I have done very good DX wark also.
logging 63 stations on 56 channels. 1 chal
lenge any serviceman to prove that the
quality construction of this set is not excel-
lent even in comparison with many modern
sets. Has any Radio-Craft reader an in-
struction manual to this set? | will be will
Ing to pay as much as | can afford to any-

ne who can help me.
RusserLr Wortny,
W illigmstowen. Mass

INTERESTED IN CONSTRUC-
TION ARTICLES

Dear Editor.

I am a regular reader oi Radio-Craft and
particularly like yvour construction articles.
Every now and then | see articles in vour
magazine about sound film- recorders such
as the Recordograph, and the Jefferson-
Travis film recorder. These film recorders
are expensive. Can vou tell me where [
:an get plans for building one of these film
recorders? I think a filin recorder has many
advantages over disc recorders. | wou'ld
like to see more construction articles n
your puhlication telling how to make du-
vices such as sound-level meters, sound fre
quency-analyzers, and ‘“alert” receivers.
Thank you.

Hakky MokTox,
Laredo, Texas

(Perhaps one of our readers could hely
Mr. Mortou.—Editor)

F-M ADAPTER

Dear Editor:

I have come upon what can he classed as
an idea and a problem. 1 would appreciate
1t if some reader will explain if the idea will
work.

[ think that if such a device could be
huilt for a reasonable sum of money, sev-
eral uses found for it other than the purpose

or which | would use it.

The device | have in mind would con
sist of a F-M wireless record player fol
fowed by a simple F-M adapter, which in
turn would he followed by a one tube or
two tube amplifier. If this device could be
connected in the output circuit of a short
wave receiver. it would cut down the static
to such a low level that all sienals would
come in as clear as most SWL's would
like them to. Some one mayv have thought

{ the idea hefore now and given up in
disgust but [ believe that it will work.
What do you think? I would appreciate it
if some reader could send me a diagram
for a circuit of this type, especially one
which could use old tubes such as the 27
24A, 45, and 47 types.

CarL FisuBack
Hillsboro, Oregon.

RADIO-CRAFT
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GRID EMISSION

Dear Editor:

The article entitled *“Tracking Down
Grid Emission” as published on page 14 oi
the Radio-Craft for October 1942 was very
interesting to the reader but | wish to call
to vour attention some technical errors in
this article.

In the last paragraph of the second col
umn on this page in the iourth sentence in
this paragraph, it states: ‘“T'hereiore, it
flows through the R.F. coil, through the
A.V.C. resistor R, on through the volume
control to ground.” This statement would
be true if you were talking about grid cur-
rent due to a positive potential on the grid
of the tube in respect to cathode. But. since
you are talking about grid emission whereas
the grid itscif is emitting clectrons, you
have an altogether different case. For in-
stance, let us first take your statement as
quoted above and if the current did flow
from the grid of the tube through the cot!
through resistor R and back through the
volume control to ground, then the voltage
developed across resistor R would he nega-
tive on the left side of the resistor and
positive on the right side because current
always flows from negative to positive.
Looking at it in this manner it will he
found that you would add bias 1o the tube
rather than subtract bias from it.

I am sure that this should have been
stated saying that the electrons emitted
iroin the grid flow to the plate, through the
power supply back to ground through the
volume control back up through resistor R
and through the coil to return to the grid.
Now using this explanation wherchy the
current flows from ground through the
volume control (Figure 1) through the re-
sistor R then through the R.F. coil to the
arid, it will be found that the left side of
the resistor would be positive in respect to
groimd and therefore this would “buck”
the original bias developed across the line
control and would cause trouhle.

I realize the fact that these errors in
various puhblications do exist and you would
like themi hrought to your attention so that
vou can make the correction for the henefit
of the rearler

Georce Risk.
Omaha, Neb.

( Mr. Risk brings ont an interesting point,
and we are inclined to agree with lim.
What do some of our technically-minded
readers think ?>—Editor)

WANTED: A DIAGRAM
Dear Editor

I have been a reader of Radio-Craft
inagazine for the last two years and have
found it to he “tons” in every way, espe-
cially in the numerous diagrams you have
published of experimental units.

There is a diagram of a unit which I have
heen looking for. for some time, and have
not heen able to find, and that is a unit
similar to the circuit of the Metal and
Treasure Locator. but with a mnch larger
radius. T have heen experimenting with the
circuit of this Locator and have had no
tuck by changing this circuit around.

I would appreciate it very much if you
could give me any help on this matter or
hy referring me to some company.

D. E. Srecovich,
Tacksonville, Fla.

(Perhaps some of our readers could help
Mr. Sresovich, We doubt, however. that
there has been produced so far a radio-
locator that is effective over a “large” radi-
us—say even onc mile.—Editor)

1942
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KEEP 'EM
“"POUNDING BRASS"

Put your finger on any important stra-
tegic point of today’s worldwar map
and you'll find one or more American
radic operator on the job, “‘pounding
brass” for Victory!

Yes — on the land, on and under the
sea, in the air—everywhere radio equip-
ment must be operated with speed,
precision, and courage — you'll find
Melville-trained men at work! Their
outstanding performance is the reason
why so many leading airlines of the
world look to Melville for new men
and women — why the Army, Navy,
Marines, Merchant Marine and Coast
Guard welcome the cooperation they
are getting from Melville. The manage-
ment of this School is prond of every
Melville graduate who is now “doing
his stuff” in the service of the United
Nations and in Commercial radio
aboard ships and planes of the world.

MELVILLE

AERONAUTICAL RADIO SCHOOL, INC.
45 West 45th Street New York City
Training Men s Women for Radio in the Service of
AIRLINES - ARMY-NAVY - MARINES - MERCHANT
MARINE-CDAST GUARD-INDUSTRY

(¥’ NEW CATALOG

OF SOUND AMPLIFYING SYSTEMS

AUDIOGRAPH Sound Systems represent the
latest in Public Address equipment—o com-
plete line plus pre-tested accessories,

NEW LOWER PRICES
Ovtstanding quality and performance at
prices that help yov meet any competition.

WRITE FOR YOUR FREE COPY

AUDIOGRAPH

"THE FIRST NAME IN SOUND

John Back indestries—Liberty a) Ponnsylvunio Aves, Plymeuth, tnd.

LEARN RADIO

TELEVISION
600 LICENSED graduates placed in
past 7 vears in shipping, broadcasting,
aviation, police, etc.; we also teach radio
servicing and repairing: new beginners'
class now forming; 60-page catalow
free; oldest, largest and best equipped.

MASS. RADIO SCHOOL

13 8OYLSTON ST., BOSTON, MASS., Est. 1899
133
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® Some day American volces will rock the
Imperial Palace in Tokyo and cause the defenses
of Berlin to tremble. They wlil be the voices
of U. S. Army radlo men, relaying commands
for the final-attack. Will yours be one of them?

l'N THIS fast-moving war,words are weapons.
Split-second communications are vital to the
timing and teamwork that win battles. As
one of Uncle Sam’s radio soldiers, you not
only see action — you help to guide and
direct it!

In Army communications, your oppor-
tunities for heroic service are limitless. At
the same time, you receive training and ex-
perience that will be invaluable for a suc-
cessful after-the-war carcer. You learn how
fo assemble, install and operate the most
modern radieo transmitlers, receivers,
“Walkie-Talkies,” “Electronic Sentries” and
scores of other closely guarded secret de-
vices—pioneers of future industries—which
combine today to knit the whole Army into
one hard-fighting unit.

Any man, physically fir, from 18 10 44, inclusive,
may enlist. Licensed radio operators and radlo,
telegraph and telephone workers may enlist for
active duty at once. They may advance rapidly
up to $138 & month, plus board, shelter and
uniforms, as they earn higher technical ratings.

Men of 18 and 19 may choose enlistment in
the Signal Corps without any previous training
or experience.

Those without qualifying experience, who ed-
roll full time, may enter the Signal Corps En-
listed Reserve for training with pay. Graduate
Electrical Engineef may apply for immediate

issions inn the Si Corps.

Civilians over 16 years of age may attend a
Signal Corps School, and will be paid not less
than $1020 per year for full-time training and
future service with the Signal Corps. Apply U. S.
Employment Burcau or U. 8. Civil Service.

|
- “KEEP'EM ELYING!
JRUTT :ﬂﬁ

2 USARMY o, -
LAY RECRUITING AND INDUCTION SERVICE
=.‘ i Visit of write the nearest U. S, Army Recruiting and Induction Station or write to: "“The Commanding
“ZUN ] [ ] General,” of the Service Command nearest you, or Procurement Braneh, AK-2, A.G.O., Washingion, D. C.
134 RADIO-CRAFT for DECEMBER 1942

WWW.americanradiohistorv.com


www.americanradiohistory.com

. . . “Let's not have any
more of this nonsense.”
Wendell Wiilkie . . .

fact that technical progress is both advanced and retarded.
Strange as the statement may sound, it is perfectly true
and logical, as the following consideration recadily shows

During war time, any progress that has to do with the imple-
ments of war and all that goes with it. advances sharply.
Developments which normally take decades to achieve, are often
compressed into a few months. I[n war—and particularly in
modern, technical war—specd is the paramount factor. At the
same time. technical progress, by which war does not benefit. is
slowed up and frequently disappears altogether. As our csteemed
contemporary, the Londen \ViReLkss \Woien, puts it, “IVar ias
a tendency to drive radio progress underground.”

No one can find any fault whatsoever that technical progress
for war purposes is paramount and that all efforts ot all techni-
cians should be bent on concentrating on it. Once the war is
won, peace may well take care of itself; so what matters it if a
little time is lost in slufting hack from the war 1o the peace
effort?

We are, however, very much concerned with censorship which
not only drives future pcace-time radio progress underground,
but alsc makes it almost impossible for students and others who
are just getting started in their technical profession to ohtain
necessary and often vital information through the press. whether
it is a newspaper, weckly or technical magazine.

We have viewed with growing concern for somne time the
wholly unintelligent and often downright stupid censorship in
our own country when it comes to dealing with technical prob-
lems. Normally. the censor is not a technician, he knows little
or nothing about technical matters and cannot usually distinguish
hetween what is antique, and what is so new that it might he
of benefit to the enemy. The technical press is particularly
irritated no end with the heavy restraint put upon it; and it
becomes most difficult to publish worthwhile technical magazines
at all in the United States today. A magazine of standing can-
not forever rehash old matter, or print only such irrclevant
material that no rcader with any intelligence iwishes to read.
Every editor knows that really new inventions, for the most
part, are tahoo. The large manufacturing organizations and
research lahoratories have little worthwhile news to give out
today, hecause they themselves are under a strict censership. Tn
conseauence the technical magazines and the dailv press get only
a pitifully small amount of worthwhile technical information.

The marazine editor when he is not sure ahout the status of
certain information, is required to submit such material to the
censor who often holds it for days and weeks hefore releasing it.

To be sure. the entire United States Press today s under
voluntary censorship: and as far as is known, the technical
press to date has not violated the self-imposed trust. Radio
magazines. however, apnear to be in the most difficult position
these days because there is hardlv anything published that does
not draw the immediate fire of the censors. Radio, admittedly,
is one of the major implements of war, which is one reason that
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O NE of the greatest anomalies during modern war is the

Incorporating

RADIO & TELEVISION

—-— — ——

‘'RADIO'S GREATEST MAGAZINE'"

CENSORSHIP VS.
RADIO PROGRESS

By the Editor —HUGO GERNSBACK

the censor views everything published by the radio press with
suspicion and often alarm.

I doubt if there is a single technical editor or publisher in
the United States who does not know the difference betweer:
military radio and peace-time radio. Admittedly, a radio re-
ceiver can be used for both peace and war, but this is hegging
the question because, after all, we are concerned only with
what a potential enemy can use against us, if we made the iu-
vention first and, he finding out about it, then turned it agaimst us.

The jmportant point is that technical editors know their husi-
ness aud know exactly how far they can go. The reason is simple;
no technical editor worth his salt would long he an editor unless
he was internationally minded. Year in and year out, exchange.
magazines and technical papers in every language flow over his
desk. He thercfore has a very accurate idea what the cnemy
already knows and what he doesn't know. Technical progress in
such things anyway is usually pretty much an evolutionary and
well-ordered process. Radio principles are the same all over the
world. Admittedly, there are refinements; admittedly there are
also sharp radio advances during war time for war purposes
only. These. every editor knows through grapevine channels and
lie is careful not to publish such information; certainly when it
does come to a supposedly revolutionary radio invention. he.
would be the last one 1o print it.

But when different censors have differemt ideas of U. S.
censorship and often put publishiers to great expense for no
sensible reason. this then Lecomes vicious censorship; and. using
Wendell Willkie’s words on the subject—and we fully agree with
him when he says—“Let’s not have any more of this nonsense.”
For, mind you, there is not just one censor to whom a radio
editor, for instance. can go: therc is an Army censor, a Navy
censor and an Air Corps censor. There is also a gencral censor
and. on top of this. we have an “export” censor.

1f these various and assorted cemsors would concern them-
selves with new military developments, we would be the last
to take issue with them; but when such a censor invokes his han
on ancient material, then such censorship hecomes ridiculous.

An cxample. The November issue of Rapio-Crarr was

two weeks latc hecause a censor in one of the departments of
our armed forces insisted upon killing a certain story and a
cover nicture. after the complete cover for the entire issue o
Rapio-Crarr had ‘heen printed. thus creating a great mone-
tary loss to the publisher. And what was the offensive picture and
article? A radio device well known to every country all over the
world. A device several vears old which had heen done to deatlt
in the radin and technical press in practicallv every radio and
other technical magazine throughout the entire world. \n ar-
ticle on this subiect numbering several pages ran in 1941 in the
Sanhoday Fwening Post. which has a circulation of over three
million copies a week. The offending picture. incidentally, also
ran i the New York Times in August of this year. All of this,
however. did not deter the censor from insisting that the story
{Continued on page 163)

135

www.americanradiohistorv.com


www.americanradiohistory.com

*THE RADIO MONTH IN REVIEW?®

A Digest of News Events of Interest
to the Radio Craftsman

Dr. Zworykin is shown with new electronic clock.

ELECTRONIC CLOCK

A novel electronic clock is installed in
the new RCA Laboratories in Princeton,
N. J. This ultra-modern timepiece equipped
with more than 170 eclectronic tubes counts
the 60-cycle pulsations of electric current,
and indicates that count in terins of seconds,
minutes and hours by means of lights. It
has no moving parts, no motors, wheels,

main spring or hands. Scientists say it may
form the basis of the houschold clock of the
future. Blinking lights “tick off” the seconds
on the line shown from 1 to 60, while other
lights denote the minutes and hours. Pic-
tured here with the clock is Dr. V. K.
Zworvkin, Associate Director of RCA Lab-
oratorics, who with his staff developed it.

F-M PROGRESS

So far as could be learned, in a recent
survey conducted by F-M Broadcasters,
Inc., Washington, D. C,, none of the operat-
ing F-M stations contemplate curtailing
their schedules, unless, of course, in order
to extend tube life, they reduce their time
on the air by having a daily schedule of
shorter duration than they would ordinarily
have.

Some 28 of the reporting commercial
stations maintain full or partial staffs,
aside from personnel that also works for
afhliated AM (Amplitude Modulation) out-
lets. It might incidentally be¢ mentioned for
those who are staustically minded, that
about six F-M stations have no connection
with any AM interests, and arc operated
so.ely as independent ventures.

The average length of an F-M program
day is 1014 hours, ranging from 24-hour
service in some areas, to the six-hour min-
imum that the Federal Communications
Commission requires, in others.

It was found that the average F-M pro-
gram schedule is 73% non-duplicated, in
contrast to AM service in the same area.
In other words, 73% oi the programs
planned for F-M transmission are heard
only on F-M stations, and not on the AM
group.

Some of the F-M broadcasters in certain
areas explained that due 10 incomplete an-
tenna instatlations or tack of higher wattage
transmitters owing to wartime priorities,
etc., they are covering only about 60% of
their assigned area. This is not so bad, in
view of the fact that there are now 37 com-
mercial F-M outlets,

RADIO OLD-TIMER IN NAVY

An old-time radio man since World War
I, Henty A. Hutchins, General Sales Man-
ager of National Union, ever since Pearl
Harbor has felt the urge to return to the
Naval Service to do his bit.

He is now Licutenant Commander Hutch-
ins, U. S. Naval Reserve, on active duty.

Every radio inan who knows and respects
“Hutch” also knows that he will do a swell
job wherever he is.

CRITICAL COMMUNICATIONS

Selective  Service Headquarters last
month notified local boards of 92 occupa-
tions, in the communication services, which
ate to be considered “critical” when classi-
fying men for the call to arms. The list
was 1ssued in accordance with certification
by the War Manpower Commission that
communication services are essential to the
support of war effort.

Draft deferment of men on this list con-
tinnes to be at the discretion of the local
boards, Selective Service information men
cmphasized. In general, deferment is deter-
mined by the answers to three questions :

1. Is the man in an essential service?

2. Is his job essential to thie functicning
of that service?

3. Is he irreplaceable in that job?

The new hsting is designed to answer
questions | and 2.

In classifying registrants employed in
these activities, Selective Service Director
Hershey said, consideration should be given
1o the following:

(a) The training qualification or skill
required for the ‘proper discharge of the
duties involved in his occupation;

(b) the training, qualification, or skill of
the registrant to engage in his occupation;
an

(¢) the avajlability of persons with his
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qualifications or skill, or who can be trained
to his qualifications, to replace the registrant
and the time in which such replacement can
be made.

Here are the communications jobs sets
down as “critical”:

Accountant, cost; bankman; cabie engi-
neer ; cable-lay-out man; cable splicer ; cable
tester; cameraman, newsreel; carpenter,
maintenance ; central-office instatler; comi-
bination man, te.ephone and telegraph; com-
poser operator; cCOmpositor; contro.-room
man,; conirol supervisor, junior; control su-
pervisor, senior; cutter, newsreel; cvlinder-
press man.

Director, international broadcasting ; edi-
tor, managing; electrician (all around);
electroplater ; electrotyper; engineer, pro-
fessional and technical; engraver, litho-
graphic; film editor, newsreel; foreign-lan-
guage announcer-translator; foreign-lan-
guage-news-or-script writer; foreman,
composing room; foreman, electrical work;
foreman, press room; foreman, welder;
imposer ; instrument makeér; jackboard op-
erator; lineman, telephone and telegraph;
linotype operator ; local-test deskman.

Machinist (all around); make-up man,
printing; manager, employment and per-
sonnel; manager, production; mechanic,
electric maintenance; mechanic, mainte-
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JOBS

nance; mechanic, mechanical tabulating
cquipment ; mechanic, radio communication
office; monotype-keyboard operator ; offset-
press man; overlay cutter.

Photocomposing-machine operator; pho-
toengraver; photolithographer ; photoradio
operator ; platen-press operator; power-
house engincer; press operator, cylinder;
press-plate maker; printer (all around)
private-branch-exchange installer; private-
branch-exchange repairman; production
an, bilingual; program-transmission su-
pervisor; radie eperalor; radio repatrman,
broadcasting,; recording engineer; rigger,
radio.

Sound engincer, newsreel; station in-
staller ; station repairman; stencil operator,
photographic stereotyper (all around);
telegraph operator; telegraph-repcater -
staller; te’cphone tnspector; telephone-plant
powerman,; telephone station installation
supervisor; felephone-sivitchboard repair-
nian; teletype iustaller; teletype repairman;
tester, transmiller; testing-and-regulating
wman. 5
Toll-line repairman; toll-office repair-
man; tool maker; traffic chicf, radio com-
muntcations; transferrer, hand; transform-
er repairman; translator; fransmission en-
gineer; war correspondent; web-press man
welder (all around) ; wire chief.
DECEMBER,
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NEW F-M STATIONS

Station KYW of Philadelphia announced
last month that its F-M affiliate, W57PH, is
now on the air on regular schedule.

This brings up to five, the number of com
mercial IF-M stations in Philadelplna, which
means that this city has more F-Ml service
than any other city in the U. S, except
New York City.

Station W MRI in Chicago aiso announced
last month that W75C will start broad-
casting programs soon. This station being
owned by the Moody Bible lnstitute will
be the first non-commercial F-M trauns-
mitter, with religious programs bejng the
cature.

FFor the duration the power will be limitec
to 1000 watts, because material of that
size is on hand. The station is using an
ST link (studio-to-transmitter radio beam)
instead of the usual telephone wire con-
nection, the first in Chicago to do so.

New York City now has nine F-M sta
tions, since W75NY, constructed by Metro
politan Television, Inc., controlled by two
New_ York Departinent stores, went on the
air last montl, as did W3INY, owned by
the City of New York. This latter station
of course, will he non-commercial.

e N

STATION KFAR IS
REOPENED

Reopening of Station KFAR at Fai
banks, Alaska, last month, on 5000 watts cs
tablished a new {rontier broadcaster of
radio programs at a point close to the top
of the world.

Installation of the new’ equipment was
signalized by an NBC coast-to-coast hroad-
cast originating at KFAR, celebrated
throughout Alaska as establishing an im-
portant link hetween the Territory and the
folks “back heme in the States.'

Alaskans have beeun clamoring ior a long
ume for a stronger broadcasting service.
It tock Pearl Harbor, however, to emphasize
the fact that it was a military necessity.
In the week following that event, KFAR
was the only station on the air in Alaska.
It was also the only \laska station on the
air during and after the bomhing of Dutch
Harbor last June. Since [Fairbanks is in the
interior of Alaska, it was ahle to reach most

this territory’s population.

The increase of the station’s output from
1000 to 5000 watts demonstrated how the
Army, other governmental agencies and in-
dustry can cooperate in slashing red tape
and finding short cuts, when a specific need
hecomes urgent. It was shown that the sta
tion was the only means hy which military
authorities could reach the population with
mstructions in case of emergency.

In record breaking time an entirely new
transmisston plant, including the famous
RCA type 5-DX broadcast transmitter, was
conjured out of the RCA plant, with \WPR
approval, tested and tried by company en
gineers and delivered to the transmitter
housc a few miles outside of Fairbanks.
Just two months and thirteen days later it
went on the air. Morcover, the installation
was made without disturbing daylight pro-
grams over the old 1,000 watt equipment.
which was an RCA tyoe |-G broadcast
transmitter, In the meantime the old plant
was dismantled, moved and reassembled at
nights, while the new equipment was be-
ing installed.

KFAR’s first transmitter was built in
1939 by Stanton D. Bennett. then only 23
years old, hut already a veteran in radio
installation and .operafion. He is now Chief
Engineer of the station, in which post he
designed the layout in conjunction with
RCA engineers,

RADIO-CRAFT

for

DECFMBER

*THE RADIO MONTH IN REVIEW

CHINESE ENGINEER AIDS WAR
WORK

Or. Chao-Chen Wang, 28-year-old Chinese engineer, is doing his “Jap fighting'" in an electronics

laboratory of the Westinghouse Electric and Manufacturing Company. By designing high power radio

tubes for the armed forces of the United Nations, the young scientist is contributing to ultimate
Chinese victory.

Enlisted for the duration of the war
as a member of America’s production army.
Dr. Chao-Chen Wang. 28-year-old Chinese
design engineer is at work in the clec-
trontes  laboratory of the Westinghouse
Electric and Manufacturing Company. dc
signing high-power radio tubes which he
believes will contribute to the ultimate
Chinese victory. He has little doubt about
the outcomne of the war: he feels that China
will keep fizhting uutil the Japanese arc
driven back to Japan.

The young Chinese scientist studied elec-
trical engineering at Chiaotung University
in Shanghai and was sent to the United
States in 1937 by the Chinese Govermment
ot a university scholarship. He specialized
in ultra-high-frequency communications at
Harvard University, receiving his Master’s
ds'%ce in 1938, and his Doctor’s degree in
1940.

Since joining the Westinghouse electron

s staff four months ago, the tall Chinese
engineer has submitted two patentable dis-
closures, covering new developments in the
electronies field. One describes a method
for measuring power output of high-fre-
quency radio tubes, that is designed to im-
prove production of communication appara-
tus for the United Nations. W estinghouse
officials said they planned to put this method
nto operation shortly.

Enthusiastic about the work he is doing,
Dr. Wang 1s convinced that the great strides;
now being inade in electronics for military’
purposes also will be an important factor in
promoting a lasting peace aiter the itvar.
These developments will be important i
expanding China industrially and in break-
ing down the misunderstandings that have
surrounded China for centuiries.

Although he is anxious to return to
China to sce his family again, Dr. Wang
mtends to remain on his war job for the
duration.

S
“THIS IS A RADIO WAR"

At a War Workers™ Rally staged hy the
Radio Corporation oi America emmployces
at Camden, N. J., September 13th, Colonel
David Sarnoff. DPresident of the R.C.A.
and now on active duty in the Office
the Chief Signal Officer, made some pointed
remark Among others. Mr. Sarnoff
stated

“This is a radio war. The troops on the
ground. the sailors on the high seas. the
pilots in the air all depend on radio for
their success and for their safety. Millions
of men in uniform look to you to supply
them with the fastest imeans of communi
cation the human mind has been able to
coticeive.

“The deathless courage of our men on
the fighting front will win this war,” he
said. “But they deperdd on an equal cour-
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age on the home front. You have always
got to remember that the stuff you turn
out today. instead of tomorrow. catt mean
the difference between life and death to
some American boy on a ship, or in a
plane, or ont a field of battle.

“In the past you have helped to put the
United States out in front of all other na-
tions in the fascinating feld of radio. You
did that in the days of peace; but our cne-
mies say you cannot do it in time of war.
They say that when it comes to war, we are
slow. and soft. and inefficient. They say they
can beat us because what we can do is go-
mg to he in their judgment ‘tco little, ard
too late.” That is a lie, and you and T know
1t

‘Every man and woman in this industry
has a preduction job to da.”
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*SERVICING®

Here's another interesting ar-
ticle by Mr. Shunaman on how
to repair parts which are vitally
needed in making replacements
in existing receivers. Ezperi-
menters and set constructors will
find this article of value as mauel
as the serviceman will.

HE repairman in the basement below

me has solved the scarcity problem.

“I have just sent 42 cards to custom-

ers—told them to come and get their
sets,” he said. Unable to get replacements,
he took the radio version of “the easiest way
out.” Some servicemen have to stay in
business, so this system cannot be univer-
sally recommended. Defective parts {ormer-
ly thrown away, can be—and now must be
—repaired. Or else.

Power transformers were dealt with in
the previous two articles. Filter chokes,
audio and output transformers can now be
liandled in the same wav, if certain pre-
cautions are taken.

FILTER CHOKE COILS

The air gap is the critical thing in a filter
choke. You have noted that the power trans-
former laminations are interleaved to pro-
vide an uninterrupted path for the magnetic
flux. In the choke there is a definite and
intentional break in this path. You will
find all the “E” pieces put in from one side,
all the butt pieces from the other, and often
a piece of paper or press-board between
the two. (Fig. 1). This is to provide a
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gap” in the iron path of magnetism. These
gaps are of a very definite width, and vary
according to the size of the choke and the
job it has to do. Preserve the piece of press
hoard, or measure carefully the gap width,
then proceed to wind the choke the same
as a transformer. When finished, make sure
the gap is exactly as before, and everything
‘hould perform correctly.

Small chokes used in midget sets are sim-
ply wound like a spool of thread, with no
insulating paper between layers; no definite
layers in fact. These are the easiest of all
to wind. The number of turns is by no
means critical, and they often work well
if wound with wire a size larger than
that in the original winding. A coil-winder
with a step-up ratio, or a power drive is
needed for these coils—they have too many
trns for straight hand winding.

AUDIO TRANSFORMERS

Often the first and worst trouble with
these is 1o get at them! In some of the
oldest models, the transformer was evident-
Iy put into place—then the set built around
it. When you do get i, it will be in a box
of pitch, often with some other component.
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WARTIME REPAIR OF
RADIO COMPONENTS

By FRED SHUNAMAN
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The pitch can be conveniently melted out
in a melter made out of a tin pie-plate and a
cracker tin mounted over an electric stove.
(See Fig. 2.) A few holes help ventilation
and prevent the temperature from rising too
fast. The trick is to get everything just hot
enough to flow off the pitch without damag-
ing the insulation. After most of the com-
pound has run off, the transformer can be
pulled out. The laminations are removed and
put to soak in a can of kerosene while
the windings are examined.

Audio troubles are usually in the primary
winding. This is almost always inside the
secondary, It is often possible—hy using
extreme care—to push the primary right out
while it's hot and the insulating compound
still liquid. (If you like clean work. get
a job in the bank!) Try to leave the paper
which separates the two windings, intact,
and do all the damage to primary which is
being removed. Once out, put it on the
winder and count the turns. The new wind-
ing must be very carefully inade so that it
won't be too big to slip back inside the
secondary, Fig. 3.

Some Class-B transformers have the pri-
mary on the outside, and a [ew have it in
two sections, side by side. A prod to the
center connection and an ohmmeter will tell
rou which hali must come off and be re-
wound. This job is fairly easy—Class-B
transformers have fewer turns and bigger
wire than their Class-A cousins, Fig. 4.

Many audio transformers have their wind-
ings impregnated with paraffine wax. This
is not recommended to the serviceman, un-
less he can be absolutely sure of the purity
of the wax. Acid in ordinary paraffine eats

Primar
wrelth thumbs
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through the fine wires in a month or so, and
there is another breakdown. Insulating var-
nish is all right, and celiulose lacquers can
be used safely on all windings expected to
remain cool

LOUDSPEAKERS

All loudspeaker trouble is divided into
three parts : cone, including voice coil; out-
put transformer; and field coil. Of all these
the field is easiest to handle. This coil is
almost invariably wound on a spool, and you
have only to unwind it, keeping a sharp
lookout for the bad place—manifested by a
burned area or the presence of ‘‘green
spots.” The bad wire is thrown away and the
unwinding continued to be sure there are no
more “green spots,” for these corroded
places are usually found near the core. If
the wire has been corroded where it touclies
the cardboard spool, either make a new one
or soak it well in insulating varnish and let
it dry thoroughly. Then wind the good wire
back again, using extra wire from other
junked apparatus if necessary.

| Fig-¢ IS

Many large speakers are bolted together,
making it ‘very easy to take out the feld
coil. Most small ones have a frame into
which the field is inserted before the center
core is put in. To get the field out of these,
lay the speaker face down on a solid bench
or floor, and—using a good-sized hammer
and a punch with a wide face—drive out the
center picce. (Better take the cone off first.)
Trv to drive it out with one blow. When
the coil is repaired it 1s replaced and the
core driven carefully back in. Use a wooden
mallet, or a piece of wood under the ham-
mer, to avoid damaging the part inside
the voice coil. It should center itself prop-
erly.

Certain Phileo speakers are put together
with a special screw which looks impossible
to remove, but which can be driven back
readily with a hammer and punch. Many of
the very old large RCA speakers are welded
together, and can be taken apart only with
a hack-saw.

Burned-out transformers are possibly
the commonest of speaker troubles. The
output transformer is the easiest of all to
wind, and should give little trouble even
to the beginner. Onl!y one precaution is
necessary; use exactly the same number
of turns on primary and secondary as the
manufacturer did.

Voice-coil repairs are not so easy. One
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thouble—the loose or rattling voice coti—
15 eastly handled with thinned-down radio
cement or Duco. Well-thinned insuiating
varmsh works well, 1f given plenty » timc
to dry. Use gentle heat from an electric
light bulb and leave it for a day or so.
Many cases of open voice coil will he found
to be at the connection between the lead
and the coil itseli. Such breaks are easily
soldered. Ar attempt to wind the voice coil
is at best a mecan job, and is often unsuccess-
ful. The clearance between voice coil and
core is too small to leave any margin. for
lack of skill.

Radio-Craft ior Junc, 1942, carries on
IPage 591 an item on making new cones. I
never tried it, bnt it seems feasible. The
radioman already knows how to handle
cracks, warped voice coils and tears, but
it is harmless to point out that where the
crack is small, a coat of thinned cement
along it is better than a patch, as a smaller
area of the cone will he stiffened.

R. F. COILS

A very complete set of articles by Law-
rence V. Sorensen on servicing R. F., I. F.
and oscillator coils was printed in the
June, July, August and September issues
of Radio-Craft for 1940. These called in
many cases for replacement with ready-
made units which may not now be available.
Even so, the articles may profitably be re-
read for an understanding of the techinique
employed. The primary windings are the
ones that go out, due to high voltage and
the resulting electrolytic action when mois-
ture gets in.

Single-layer windings, as on most broad-
cast and all short-wave primaries, can be
rewound by hand. All that's necessary is
to wind the same number of turns of the
same Size wire into the same space as the
old coil occupied, and the set will never
know the difference. Universal-wound
primaries and I. F. coils often go at the
joints or near the ends, because of corrosion
irom the air, the form or the flux used in
soldering. It’s a good idea to unwind a
couple of dozen turns to see if the break
appears. If not, it's prohably at the other
cnd, and there is nothing to do but replace
the coil or the transformer.

In extreme cases, Gniversal-wound coils-
even tuned I. F. coils—can be layer-wound.
Put the form on a winder and wind on
layers of the same width as the original
coil. Wind on the same number of turns
as was on the original—inserting paper be-
tween each layer, as when winding a trans-
former—and the coil will have much the
same shape and sizc as its predecessor. The
distributed capacity will be much greater,
and it may be necessary to take off turns
to make it tune p operly.

If you have to replace an I. F. trans-
former, trv to get onc as much like it as
possible. Tf the sct has one I. I, stage, the
transformer is probably a high-gain type,
land the replacement should also come out
of a set with one I. F. stage. Check the
resistance of the windines with a low-range
ohmmeter, to make sure the replacement is
in good condition. If you have a cathode-ray
oscillograph, it is a simple matter to re-
place an I. T. primary cotl. If not, vou are
likely to run into difficulties, for small dif-
ferences in the coils and coupling have large
effects.

In all work with R, ., I. F. and oscillator
coils. one rule is all-important. [Vrife it
down1 Make sketches of evervthine—spac-
ing between cotls, Tugs terminating each
coil, spacing of wires, number of turns. di-
rection of turns, and evervthing else. With
complete sketches and nntes, the repair and
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replacing of an all-wawve oscillator coil is
not too hard. Without them, you can get
l[!_lto tsrouble on a simple [. F. primary. See
g, 5.

[t is not widely known {though mentioned
in a recent Radio-Craft) that resistance-ca-
pacity coupling can be used to bridge burned-
out I. F. primaries, as well as those in audio

DEFECTIVE
PRIMARY

MEASURE
CAREFULLY

RECORD THE EXACT
IEXZE] POSITION OF WINDING .

transiormers. (Fig. 6). Sometimes it is
necessary only to attach a resistor from the
plate to plus-B to get results, the primary
coil having enough capacity to the secondary
to pass signals. This stunt should rewer be
used as o repair, but is good when naking

- 000! 1
CONDENSER |
1

BURNED-OUT CoiL

MEMERGENCY I|.F.T. REPAIR

an estimate, as the recciver can be put into
operation and faults found in other circuits.

YOLUME CONTROLS

The best thing to do with volume controls
is—nothing. Most of them fail because the
carbon strip has been burned or cracked,
and attempts to “repair” with India ink
0. soft lead pencil usually result in the
set getting worse than ever in altogether
too short a time. In a few cases a conipara-
tively new control will become noisy be-
cause of loose carbon on the resistance
strip. These cases can be treated by care-
fully brushing off the strip. A loose arm
can also cause noise, which disappears when
the arm is tightened. The method depends
on the volume contro! itself. In some types
the only way is to slip a thin brass shim
(cut to shape) between the split ring on
the shaft and the sleeve.

FIXED CONDENSERS

Only when clectrolvtics and large paper
condensers become entirely unobtainable will
I attempt to repair them—however, some
good suggestions along that line appeared
in Homer C. Buc’’s article in the June,
42 Radio-Craft, together with a few good
hints on cleaning up Litz-wound coils.

As the Serviceman's resources dwindle,
his resourcefulness will increase. and a vear
from now he will be doinc things which to-
day hc would not believe possible. There is
little reason for believine—with mv base-
ment-shon friend—that the servicing pro-
fession is finished as soon as it becomes im-
possible to buy a phone-radio switch.

1942
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Servicing Notes
Trouble in . . .

.. .. STROMBERG CARLSON 935

This set and other Stromberg Carlson
made in the last few ycars using dual .05
condensers invariably develop a short in
the LF. by-pass section of dual condenser,
causing the one thousand ohm resistance
to sinoke.

. ... 1942 RCA RADIOS

These sets develop shorts in the .0035
condensers connected from plate to ground
of output tuhes occasionally burning out the
output transforer.

. ... MOTOROLAS WITH BALLAST TUBES
&1E, 62E, &3E
These sets will hum a trifle; or increase

in hum when volume is increased. Also
there is distprtion. The No. | pin of the
L.49B Ballast tube is grounded to the chassis.
If the ballast tube 1ouches the metal shield,
this becomes the point where the hum and
distortion originate. The trouble usually is
not noticed until the volume is nearly full.
Remedy—Replace the ballast tube. If a
new one is not obtainable as ballast tubes
are (uite scarce now, unsolder No. 1 pin
from the chassis. You will find the recciver
works OK.

H. Ray Bover.

San Angelo, Texas.

. ... RCA RADIOS

Practically all radios incorporating power
transformers and .ning into the shop for
the first time have wads of sealing com-
pound accumulated unCerncath the power
transformer. This seems to be excess com-
pound and melts and runs out as the trans-
former Tieats. This compound has a high
melting point and can be put to the follow-
ing use: Nearly all RCA radios use the
crimped end paper case tvpe of tubular con-
densers that are not sealed and sooner or
later they start giving trouble by opening un.
Most cases of such opens are due to the
fact that the condensers are mounted with
a tension between the two leads. [ have
found that 9 out of 10 of these condensers
can be permanently repaired against open-
ing up by carefully removing the condenser
and while pushing the leads back into the
case and against the ends of the coil, run
some of the above sealing in the ends of
the case. The compound can be melted and
run into the case with a lhot soldering iron.
\llow it to harden well before reinstalling.
PS. DON'T CHARGE THE CUS-
TONMER WITH A NEW CONDENSER
WHEN YOU DO THIS AS IT CON-
STITUTES A RE AIR.

Pace's Ranto Service.

. ... ZENITH 75487

Set plays weakly. Look for shorted 05
condenser from B+ return of second LF.
to ground.

« ... ZENITH 105589

Phono arm does not finish complete cycle
due to tmproper adjustment. To remedy,
turn clutch adjusting-screw D.P. one-half
turn.

.. .. ZENITH 85443
Local stations received very strong but
distant stations weak. Look for a partial

short of 05 condenser bypassing screen of
1232 R.F. tube.

.. .. SILVERTONE 4442
Set nlays intermittently. All tubes test
okay, and voltage is okay. Change the 6B5.
LAwWRENCE RoEsHoT,
Wilkes-Barre, Pa.
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Radio Service Data Sheet

RADIOLA 522

Five-Tube Single-Band AC-DC Superheterodyne Receiver

with Built-in Loop Antenna

st PRODUCTION: CHASSIS NO. RC-1001C

2nd PRODUCTION: CHASSIS NO. RC-1022A

ALIGNMENT PROCEDURE

Output Meter Alignment.—If this method
is- used connect the meter across the voice
coil, and turn the receiver volume control
to maximum.

Electronie Voltmeter.—The electronic volt-
meter in the Chanalyst or VoltOhmyst pro-
vides an unexcelled outbut indicator. It should
be connected to the AVC bus.

Test-Oscillator.—Connect the low side of
the test-oscillator to the receiver chassis
through a .01 mfd. capacitor. When the
electronic voltmeter is used as an alignment
indicator the output of the test oscillator
should be adjusted to produce ceveral volts
of AVC. With the output meter alignment
method the oscillator outbut should be kept
as low as possible:

Calibration Scale.—The glass tuning dial
may be easily removed from the cabinet and

SPECIFICATIONS

Frequency Runge—540-1.720 ke
Intermediate Frequency—455 ke
Loudspeaker—b&-inch Electrodynamic

DETAILS QF ALIGNMENT PROCEDURE

Step No. L.—Connect the high sides of test
oscillator to 12SK7 grid in series with 1.0
mf{d condenser. Tune it to 4566 kec. Turn
radio dial to a quiet point near the 1,600 ke.
end. Adjust the 2nd L.F. trimmers, ¢10 and
CY, for maximum output.

Step No. 2.—Connect the high side of test
oscillatof to the 12SA7 grld in series with
the same capacity. With the test oscillator
and receiver at the same settings, adjust C8
and C7T of the first LF. transformer.

Step No. 3.—Attach the high side of the
oscillator to the antenna terminal of antenna
transformer in series with 200 mmfd. Tune
the oscillator te 1,720 kec. and tune the re-
ceiver dial to the same reading. Adjust the
oscillator trimmer, Cl4, for maximum output.

Step No. 4.—Set the test oscillator to radi-
ate a signal at 1,300 ke. Turn radio dial to
resonance on signal. Adiust for maximum
output the antenna trimmer, CI5. Repeat

temporarily attached to the dial backing Power Supply Ratings-—105-125 volts. bU-60 steps 3 and 4. carefully readjusting Cl4
plate for quick reference during alignment. cycles, A.C. or D.C.—25 wutts and Ci15.
125S5A7 125a7
/ \ST. DET ROSC. 2ND.DE T-AF -AVC. PARTS LIST

voL. comm‘,__

CHASSIS ASSEMBLIES

1st Prod. (RC1001C)
2nd Prod. (RC1022A)
Board—Terminal board and recentacle

(RC1001C only)

Capacitor
mfd.. and one section of .0003 mfd.

Capaeitor—Electrolytic comprising 1 sec-
tion of 20 mfd.. 150 volts and 1 scction

80,3233, SsoTc; o000 ¢ 02 R3 of 30 mfd., 150 volts
OTHERWISE SAME Bo0s | 47MG  Cupacitor—.01 mfd. 1.000 volts
a5 QADOLA §22(kC |oo|C) 1001C only)
SECOND PRODUCTION R DIOI. 522 Capacitor—.01 mfd. (RC1022A only)
OTHERWISE SAME AS SCHEMATIC

Capacitor—.02 mfd., 700 volts
Capacitor—035 mfd.. 400 volts

TS Capacitor—.05 mfd.. 400 volts
1720 KC. e Ca.pnlci;.or- ~0,1 mfd., 200 volts (RC1001C
only
\Q c | ] Capacitor—0.1 mfd. {(RC1022A only)
Coil—QOscillator coil
q cz2o Condenser—~Variable tuning condenser
Control—Veolume econtrol and power
fa‘go“x’;" -sv . 5 -rmms 2"89' ‘:T“A'lﬁ. switch
e oo e Cord—Drive cord (approx. 33-in. overall
) \ " length
) f Indicator—Station selector indicator
. l &'® Loop—Antenna loop (RC1001C only)
Loop—Antenna loop (RC1022A only)

CHASSIS LAYOUT

(:5._ Sl sl e
\\
. Ny
\\‘\
-
\-/
DRUM\"\

BHOWN  WITH
GANG AT MAX. O
CAPACITY. A

OCRIVE \ /

CORD N

Plate—Dial
drive cord pulleyvs less ial

Pulley—Drive cord pulley
Resistor—120 ohms, 14 watt
Re-istor—=22.000 ohms, 1§ watt
Resistor—220.000 ohms, % watt
Resistor—470,000 ohms, ¥ watt
Resistor=—3.3 megohm, 1 watt
Resistor—4.7 megohm, 1§ watt
Shaft—Tuning knob shaft

Comprising one section of .005

(RC-

back plate comblete with

Socket—Dial lamp socket

Socket—Tube socket, moulded

Socket—Tube socket, wafer

Sprinz—Drive cord spring

Transformer—First I.F. transformer

Transformer—Second LF. transformer

Transformer—Loop coupling transformer
(RC1001C only)

Transformer—Speaker transformer

Wiasher—'*C" washer for tuning knob
shaft

SPEAKER ASSEMBLIES

{RL-86B-1)

Cap—Dust cap

Coll—Ficld coil, 350 ohms

Cone—Cone complete with voice coil
(RL-86B-4)

Cap—Dust cap

Cai'—TField eoil, 350 ohms

Cone—Cone comblete with voice e¢oil
(92379-1)

Coil—Field coil, 850 ohms

Cone—Cone complete with voice coil

NOTE: If the stampinZ on speaker in
instrument does not agree with above
speaker number, order replacement parts
by referring to model number of instru-
ment, number stamped on speaker, and
full description of part required.

MISCELLANEQUS ASSEMBLIES
Buck—Cabinet back {RC1001C only)
Back—Cabinet back {RC1022A only)
Dial ~Glass dial secale
Feet—Rubber feet—Pkg.
Knob—Control knob
Lamp—Dial lamp
Spring—Retaining sprin® for knob

of 4

NOTE: 35Z5 BURNOUTS

Fxpenence has shewn that ofttimes a

2} TURNS W

receiver is '‘dead’ and the trouble found
to be u burnout 3575 rectifier. This is due
to the fact that the pilot light is in parallel
with a portion of the 3545 heater ¢ircuit.
When the pilot light burns out its eur-

DIAL DETAILS

rent passes through the heater section of
the 35Z5 and overloads it. Eventually this

leads to burnout of the heater.

A suggested remedy is to place a 300-ohm
l-watt resistor in shunt with a single
pilot lamp No. 47, or No. 40,

If no pilot lamps are used, an 800-ohm
1-watt resistor should be hooked up in
shunt with the tapped section of the 35Z5
heater.
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o\WARTIME RADIOe .

THE NEW HANDY-TALKIE

i

1—Staff Sergeant Thomas W. Gloystein is shown in the field with the new portable hand voice set. He was formetly a fireman in Cincinnati,

Ohio, and is now an instructor of Radic Communicetion at Fort Benning, Georgia. 2—An American soldier with the latest field transceiver

used by forward observation patrols. 3—Another view of an American soldier in the field with the new type transceiver used by forward

observation patrols. 4—The newest product of the Army Signal Corps—a hand-set radio receiver and transmitter combined into a small, com-

pact portable unit, is shown in action. The antenna telescopes into the back of the set when it is "off the air." The soldiet switches from receiving

to the sending position by pushing a "push-to-talk” button under his fingertips. This set has been informally named the "handy-talkie.” 5—Visit-
ing generals witness paratroops mass jump gxercises at Lawson Field during their stay at Fort Benning, Georgia.
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A SEMI-PROFESSIONAL RECORDING

INCE the Federal Communications
S Commission closed down on all “ham-

ming,” amateurs everywhere who ieel

this forces them to look to other phases
ui radio for a hobby do so with a certam
amount of skepticism. [t seems that only a
iew hams realize the amount of fun to be had
with a simple home recording system, ot the
picasure to be derived in building and op-
crating a recorder of the semi-professional
type.

CHOOSING THE AMPLIFIER

Let us attack the problem of a suitable
recording amplifier first. A recording amphi
fier should have a maximum undistorted
power output of at least ten watts. The
reason for this is ‘that the impedance of
the cutting head will vary with the differ-
ent voice frequencies. At one frequency
the impedance of the cutting head may
match that of the output transformer, while
at another ircquency, it may not. If an am-
plifier is used which has more power than
i1s actually nceded, and this extra power
is used for operating a monitor speaker, or
simply dissipated in an equalizing circuit,
distortion in the final recordings will be
minimized.

For instance, if a crystal cutter is used,
an inductance can be added which would
1end to make the overall impedance have a
flatter characteristic throughout the audio
irequency range. The ampliticr to be de-
scribed makes use of a monitor speaker to
use some of the extra audio power. Alter
these adjustments are made. the amplifier
is flat within 1 db. from 50 to 11,000 cycles.
Driven by a good broadcast tuner, or F-M
converter, the ampliher is capable of turn-
ing out some first-class recordings.

It is not within the scope of this article
to enter upon a complete discussion of the
relative merits of constant-amplitude vs.
constant-velocity recordings, But, to assist
the uninitiated, it might be explained that
a constant amplitude recording is one where-
in the displacement of the cutting stylus
15 uniform for a given signal voltage, no
matter what the frequency affecting the
cutting head is; and a constant velocity
recording is onc where the displacement of
the cutting head varies inversely with the
irequency affecting the cutting head. Be-
cause low-frequency signals would cause a
large movement of the stylus (and possibly
cross-cutting of adjacent grooves). some
form of constant amplitude response is al.
ways used below a frequency of 500 cycles.
Therefore, the term “‘constant velocity™ ap-
plies only to frequencies above 500 cycles.

CONSTRUCTION OF AMPLIFIER
Looking at the amplifier. Fig. 1. from left

SYSTEM

By PAUL H. TRAUTWEIN

For the “ham” who has been look-
ing for something to turn to, now
that amateur transmitting is pro-
hibited for the duration, here's an
excellent idea. By rebuilding his
speech amplifier, or other good
20-watt amplifier, he can e€xperi-
ment with home recording, which
in itself can be a full-time hobby.

to right, the controls are, amplifier power-
switch, record-speaker switch, tone control,

RADJO-CRAFT

‘OI‘"

DECEMBER.

low-gain channel volume control, and switch
jor magnetic pickup or microphone. On
the iar left is a jack for the speaker or
earplhiones, and on the extreme right are
the low gain channel jack, and the micro-
phone connector. In the center is to be
seen the Voame Level meter, to indicate
the proper sound level. The meter will reg-
ister on Record only —not on playback. On
top of the chassis, ncar the mike connector,
is a small jack for the magnetic pickup.
The output transformer, filter condensers,
and fuse, are mounted on top of the chassis.
Underncath the chassis, in the lower left-
hand corner is a shield for the microphone
connector. The chokes are mounted beneath
the chassis, near the power transformer.

CUTTING HEAD

The cutting head should be of the mag-
nectic tvpe, of proper impedance to match
the secondary of the output transformer
(in this case 500 ohins). There are several
types of mountings for the cutting head.
I'he best tvpe is the lathe type mounting.
which is usually very expensive. An excel-
lent comprownise is found in the overhead-
feed mounting, Fig. 2, which is swiveled to

the center of the turntable when recording.
It is advisable to buy the type of cutter
which is so constructed that the angle of
the cutting stylus can be adjusted. How-
ever. it is essentsal that the iveight? of the
cutting head be changeable.

MOTOR

The motor should have enough power to
turn the turn table at an even speed. This can
be tested by actually cutting a record with
an audio tone being recorded. (Station
W\WYV is good for this purpose). 1§ the mo-
tor is too weak, “wows” will result. Wows
are usually indicated hy a wavering re-
production, when the recording is played
back and are most troublesome when musical
recordings are being made.

The turntable should have a drive-pin one
inch from the center shaft, to prevent the
recording disc {rom slipping on the turn-
table. The motor and turntable should be
mounted on a heavy stand, or in the top of
a heavy table, to prevent vibrations from
being carried into the recording. It is well
to mount the motor with rubber washers

1'942
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and padding to insulate it mechanically from
the stand.

STYLI AND NEEDLES

Now for tie ncedles: Steel cutting styli
are the lcast expensive on a first cost basis,
and are to be preferred when there is
danger of the stylus being damaged. Steel
styh cost 15¢ to 73¢ each, and have a useful
life of about thirty minutes. For the first
few minutes of cutting, they are virtually
as quiet as a sapphire, but after repeated
cuts they pet more and more noisy. They
must be discarded after thirty minutes.

The cutting needle should always be ar
right angles to the record. Careful tests
made by recording experts over a long pe-
riod of time, show that trick cutting-angles
are of use only when some defect is present
in the cutting head, or in the stylus itself.

BLANKS AND DISCS

The gnality of the blank disc will have
an imporiant bearing on the fidelity of the
recording. If the surface of the blank is
too hard, the thread will be powdery and
tend to roughen up the groove as it is cut.
If a paper-base dis¢ is used, the high-
frequency response will drop off above 4000
cycles. \lthough these are not as satis-
factory as the glass, aluminum, and steel
base discs. the bond-hase discs are good for
peech recordings and incidental recordings.
The best type of lucquer coating is the ni-
rate of cellulose (“acetate’) coating. The
slow-burning coated bhlanks are usuaily too
soft. and not at all suited to good record-
1m.,s.

A good blank will be periectly flat, and
have a smooth, wniform coating that is
not mottled with “orange peel.” Any bumps
or visible imperfections in the coating in-
dicate that the blank is not of the highest
quality. Most manufacturers endeavor to
keep the characteristics of a certain brand
of blank as uniform as possible. so by
using as few types as practicable, the num-
ber of neccessary changes to be made in
the depths of cut can he minimized. Dur-
ing recording, the shavings from the groove
]sIK_)u]d(l{o\cqaboutl the thickness of a coarse
hair. en the cutting depth 1
0.003 inch). s i o

When recording at 33 1-3 r. p. m., care

Turntable Speed 78 rp.m.
Dise PLAYING TIME
Bis. [96 tines per inch) [ (112 lirss par inch}
6" 1% minsg, tl mins.
by 2 mins 244 mins,
8" /7 mins 3 miss
10" 1% mins. 47y mins,
2" 5 mins, 5%, mins,
Turntable Speed 333 rpm.
137 Ttk B mins.
13" ¥ mn 10 emins.
16" 1} mins. 15 ming,

FiG. 3

inust be taken not to cut too near the center
of the blank, as a loss in the “highs” re-
sults.

Figure 3 shows the maximum recording
times for different diameter blanks. They
allow for keeping safely away from the
center of the disc
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By C. M. R. BALBI sukE

The author, who was for many years Hon-
orary Electrical Consultant to the (Brit-
ish) National Institute for the Deaf, urges
that all deaf persons should be given the
benefit of mass-production of instruments.
He believes that the radio industry 18 best
qualified to manufacture the aids.

scientific development underground.

But, judging from the last war, cvery

technique undergoes some change
during its period of hibernation, It is there-
fore of some interest to speculate on possi-
ble post-war lines of development of the
Rearing aid’

Those who have been closely connected
with learing aids observed with interest
the attention that was being paid by the
radio industry in 1939 to the technical de
velopments of the various accessories coin-
nected with these mstruments, such as tubes
and batteries. Further, certain radio manu-
facturers had themselves marketed instru-
ments for sale to the public, both direct and
through the trade. No doubt this would
have been extended as the demand grew,
but the development would have been grad-
ual, as the radio dealers already had a
surfeit of regular lines to handle. Moreover,
apparently no manufacturer thought it
worth while to launch a national advertis-
ing campaign to make the general public
hearing-aid minded.

After the war the vast hearing-aid mar-
ket will no doubt appeal to a numher of
manufacturers as a possible extension of
their activities, and so the views of one who
has had a long-standing interest in the sub-
ject may prove of interest to both public
and manufacturer alike.

The present position regarding hearing
aids is not unlike that of the broadcast re-
ceiver of the carly days. If we look back
to the years immediatelv preceding the war
we find that the retail price of a radio
broadcast receiver of rgood performance
was stabalized between $35 and $50. But
this was not alwayvs so; some fHfteen years
carlier, 2-tube receivers were being sold at
£150, with loud speaker extra.

The technical advances made and the low
price reached were possible because manu-
facturers set out to cater for the million.
We may ask why the hearing aid. which
follows miniature radio receiver practice so
closely, has remained so long in the state
of expensive individual production. The
hasty observer invariably replies that it is
because the commercial field is so limited,
compared with that oi radio, but certain
experts consider the hearing-aid market is
the bizger of the two. Statistics are not
available as to the number of deaf people
in existence, but the British Medical Jour-
nal quotes a figure of six and a half millions
in Great Britain as having impaired hear-
mg. This 1s considered to be a very con-
servative estimate. A well-known doctor

0 NE of the efiects of war is to drive
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once put the matter far more convincingly
when he said that there were as many
people in need of a hearing aid as were
wearing glasses.

Now | do not want people to think that
there is a market waiting for six and 2
half million hearing aids without qualifica-
tion. If spectacles were as clumsy as tele-
scopes 10 wear, no matter how cfficient in
restoring correct vision such instruments
were, the market would be strictly limited.

Every factor has a bearing on the matter
particularly weight, size, efficiency, sim
plicity, cost and upkeep. My object 15 to
indicate that the ohstacles which have pre-

The above illustration shows how the tubes and

components are mounted inside the hearing aid. It

is the profotype of an instrument designed by the

author for large-scale production. It measures 5
inches by 2V, inches by 3% inches.

RADIO-CRAFT
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Component parts of 8 portable hearing aid.

vented mass now been

overcome.

It can be said that the purpose of a
hearing aid is to restore acuity to norma
when deafness occurs, but it is known that
nothing less than a laboratory amplifying
system of large size and considerable cost
will achieve this; therefore, all deaf aids
fail in their purpose in a greater or less
degree.

Recently this general statement has been
expressed in scientific terms which enables
us to assess or predict the benefit to be de-
rived from any aid in relation to a person’s
deafness. When the results are expressed
graphically, as in Fig. 1, the fact emerges
that with the best kind of radio tuhe-type
hearing aid, a very close approximation tc
normal hearing can he obtained with at least
ninety per cent, of deaf people, but previous
types of instrument fell short of this by
varying degrees.

The trumpet of about 1910 was light,
simple and inexpensive, and helped at long
range. but only fqr the slightly deaf, as it
had very little amplification. The micro-
telephone of circa 1920 was powerful, but
only efficient at short range. The tube-aid
which graduated from the carbon micro-
phone (1932) to the piczo-clectric instru
ment {1936), with a corresponding advance
in efficiency, has culminated in a design
which is highly compact, simple, and cff-
cicnt to use. Such a design can be seen in
the accompanying photographs.

From the foregoing it can be observed
how the increase of effictency has also in-
creased the scope and usefulness of -these
instruments-as designs advanced. The early
aids only served the few, while the present
tvpe has an extended range which suits the
many and by experience is found to assist
ninety per cent. of deaf people.

The gravhs of Fig. 2 show how public
demand (British) has risen with increase
of efficiency and in spite of high prices. The
matter is of interest as it indicates the
trend of future demand.

It is to be remembered that the number
of people using hearing aids is a mere frac-
tion of the potential total that it would
reach if the price was in the region of, sav,
815 to $20. This price, of course, can onl
be achieved by mass production.

Technically, we are not far from the
ideal aimed at, and the ninety per cent. cov-
erage which it embraces is sufficient justifi
cation for the public to demand revolution-
ary methods in marketing and service.

The prototype illustrated has three stages
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of amplification, and with the special type
of radio tubes now available a speech output
of about sixty milliwatts can be obtained
from a small B-battery of under forty volts
combined in a single unit with a 1V-volt
dry cell.

The size and weight of the complete in-
strument has been reduced to a degree
where it has become unobtrusive, and the
user can get accustomed to the instrunent
without noticing any encumbrance; hence
we have arrived at the point where it only
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Fig. |. Chart for predicting the effectiveness of

hearing aids of various types. Note how the crystat
microphone has the grestest effectiveness, thereby
extending the use of hearing aids to these who are
almost totally deaf. Even the microphone of (920
was far superior to tha (910 ear-trumpet.

remains for a change of policy to convert a
high-priced article produced on a small
scale into a world-wide commodity within
the reach of every deaf person. How this
will be accemplished depends only on the
views of the different manufacturers, but
the writer is certafn that it will be a radio
manufacturer.

There is every indication of support from
the medical profession for an improved in-
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Fig. 2, Showing increase in the sales of hearing aids,

The chart shows "pounds’ and to find equivalent

dollar value multiply by 3, It should also be noted

that.the falling off in sales from 1934 is opposite o

American experience, where sales have steadiiv
increased.

strument at a low price. Only an established
service like the radio industry could offer
it at a really popular price, but it must be
emembered that the radio industry is far
irom being hearing-aid minded, and that it
will undoubtedly remain in this state unless
publicity in all its forms are concentrated
in bringing this new service to reality.

—Wireless World (London)
RADIO-CRAFT for

VANITY CASE HEARING AID

A boon to the hard-of-hearing who want
to hear clearly when they go to the movies,
is a hearing aid mounted in a vanity case,

put out by the Volfair Laboratories. The |
top photo shows the aid in use when seated |

in the theatre. The center photo shows up-
per part of the case contaming the vanity
tray and cigarette case. The bottom photo
shows the “mike” mounted in the reflector
for maximum effectiveness. Batteries and
amplifier are mounted inside and on the
hottom of the case.

RADIO HEARING LAMP

A radio which will find wide use among
persons hard-of-hearing is a new product
of the Volfair Research Laboratories. It is
ingeniously built into a lamp base and
thereby constitutes an inconspicuous but
very convenient hearing-aid

The radio has no loudspeaker, as it is not
necessary. The output is intended solely for
the one person using the device, and there-
fore is equipped for inserting tips from the
leads of a bone-conduction umt, or other
usual electric hearing device.

Also, in case the person using the outfit
wants to listen to special records or acoustic-
treatment recordings, he or she may do so
simply by plugging in the leads from the
phono plaver in the proper phone input tip
jacks provided.

The accompanying illustration shows the
device in use. Note that in general it ap-
pears rather inconspicuous, the design of the
lamp matching the appearance of the usual
table lamip.

The base of the lamp, housing the radio
set, is substantially coustructed to reduce
vibration and microphonics, and is provided
with the usunal tuning and volume controls.

One advantage of cource, of a device of
this kind, is the fact that it cnables the
deaf person to hear all the programs he or
she desires, at the voJume level that is com-
fortable and understandable, without con-
flict with others in tke room.

The remainder of the household does not

have to be annoyed by having the usual
radio turned up to full volume, amxl often
uncomfortable volume, in order that the
deaf person may hear it.

DECEMBER, 1942
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HIGH EFFICIENCY
R.F. AMPLIFIER

linear r.f. amplifier, shown in Figure 1,

1s the ease with which it may be dpp]led

to a radio trancmitter to amplify
modulated signal. An ouput amplifier of
this type enabies modulation to be carried
out in one of the lower-powered stages,
where less audio power is required, and
provides a simple means of increasing the
power output of an existing transmitte:

The principal advantage of the grid-mod-
ulated r.f. amplifier is likewice its economy
of audio power. The modulating voltage be-
ing applied, in this case in series with the
d.c. bias and r.{. excitation voltages, the
audio power required for complete modula-
tion is negligible compared to that required
for complete plate modulation of the same
amplifier.

The principal disadvantage of both types
of amplifier has been the reduced power
output resulting from the conventional
methods of operation. To understand the
reasons for this reduction in output, let us
investigate the manner in which the linear
amplifier is generally operated.

THE principal advantage of the class-B

CLASS-B OPERATION

The grids of the class-B r.{f. tubes are
biased approximately to cut-off, since it is
at this particular point of operation along
the Eg-Ip characteristic that the fundamen-
tal component of r.f. current is closely pro-
portional to the r.f. grid voltage, a condi-
tion necessary for high-quality amplifica-
tion. The plate current wave is then in
phase with the r.f. grid voltage. The r.f.
component of plate voltage, on the other
hand, describes a wave, the half cycles of
which extend above and below a line estab-
lished by the d.c. plate voliage value, and is
180° out of phase with the r.f. grid voltage.
TL plate voltage ph'ase is determined by
the tuned coupling circuit which is anti-
resonant at the fundamental operating fre-
quency. The plate current tlows only during
positive half-cycles of r.f. grid voltage as a
result of the adjustment of the bias voltage
10 cut-off. These relations are shown in
Figure 2

Recause of the phase relationships be-
tween r.f. plate voltage and r.f. plate cur-
rent, maximum plate current is seen to flow
at the instamt of minimum plate voltage.
Conversely, plate current is zero when the
plate voltage wave is at its peak. Large am-
plitudes of the plate voltage wave mean
low negative swings. The lower these nega-
tive peaks. the lower will he the product

Eplp, expressing the plate power loss in th
tubes, and the higher will be the amplifier
efficiency. The efficiency of tlie conventiona!
class-B linear amplifier is thus very closels
proportional to the r.f. plate voltage am-
plitude, and it is evident that instantancous
increases in plate voitage level during am-
plitude modulation give rise to increased
eificrencies.

The process of amplitude modulation may
produce large plate voltage amplitudes with
negative peaks far cnough below the zero
axis for instantaneous efhiciencies between
60 and 70 percent. when the grid excitation
voltage is modulated. For 100% niodulation,
however, the unmodulated plate voliage
amplitude must not exceed one half the
modulated amplitude. The wummodulated
cfficiency of the amplifier is consequently
only half the theoretical possible value. or
30 to 35 percent. Even under these condi-
tions, the effective efficiency taken over the
entire modulation cycle has been found to
be only fifty percent or thereahouts.

In the class-B r.{f. amplifier. the unmodu-
lated amplitude of r.f. plate voltage is re-
duced to half the modulated value by lower-
ing the rf. grid voltage to 50% of the value
required for maximum antenna current (or
maximum r.f. plate voltage). At this point,
the power output is one fourth of the
theoretical maximum.

The r.i. plate voltage and antenna cur-
rent increase linearly with the excitation
voltage in a class-B r.f. amplifier until the
tubes reach the point of saturation deter-
mined by their cathode emission. After this
point is pussed, both the r.f. voltage and
antenna current deparl from linearity, fur-
ther increases in excitation vollng’e result-
ing in little, and finally no furtlier increase
in cither plate vo'tage or antenna current.
(See Figure 3.) 1f the r.f. grid voltage has
heen adjusted to give an unmodulated r.f.
plate voltage amplitude at or near the satur-
ation value, and modulation is then applied,
there can he no further increase in either
the plate voltage or antenna current ampli-
tudes, but a decrease (negative swing) may
still be obtained on negative modulation
peaks. As a result, positive peaks of the
carrier current and voltare (and plate volt-
age} will be flattened off, or distorted, at
the saturation level, while the negative
peaks may remain quite normal in shape. A
means of supplying the mlssmg positive
peaks would enable operation of the am-
pliner at high levels of zero-modiulation
efficiency and increased overall efficiency.
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CLASS-B LINEAR AMPLIFIER

Tube views tuned coupling circuit as pure resistance when L-C is tuned to antenno.
L-C combination hos maximum impedance in carrier channel; low impedante for higher

ond lower frequencies.

Hence Ep‘c is very neorly sinusoidal.
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THE DOHERTY
HIGH-EFFICIENCY AMPLIFIER

in the circuit developed by W. H.
Dohlerty of Bell Telephoue Laboratories,
two amplifier tubes are assigned different
functions. One is operated at maximum effi-
ciency to deliver a high value of resting
carrier, while the other comes into operation
auntomatically. as will be shown, to supply
the r.f. plate voltage peaks which the first
tube is incapable of developing. In conse-
quence of their functions, these tubes are
designated carrier tube and peak fube, re-
spectively.

The skeleton circuit of Figure 4 shows
the arrangement of components fot accom-
plishing this action. The two tubes are as-
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sutned to have identical electrical character-
istics and to receive r.f. excitation from a
common source. The load impedance, repre-
sented by the pure resistance, IR, diagram-
matically represents the conventional tuned
coupling circuit through which the amplifier
delivers output power.

The peak tube works directly into the
load impedance, while the carrier tube has a
radio-frequency filter net-work (L-C-C:)
interposed between its plate and the load.
This network is electrically identical with a
quarter-wave transmission line and like that
device possesses the property of impedance
inversion. That is to say, the |mpedance
exhibited at one end of the network is in-
versely proportional to that measured at
the other end. Thus, if the load impedance
i1s R ohms, the carrier tube plate ‘“‘sees”
1/R ohms,

The d.c. grid bias of the peak tube is of
high value, in order that plate current flow
through that tube will be checked at all

DECEMBER, 1942
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ordinary values of rf. grid voltage. The
carrier tube bias, on the other hand, is ad-
justed to cut-off so that that tube operates
at maximum efhciency.

If the excitation is increased uniformly
from zero, the carrier tube output delivered
to R through the nefwork will increase
linearly until plate-circuit saturation is
reached, whereupon it will level off at a con-
stant value for any further increase in ex-
citation. Meanwhile, a high value of bias
has cdelayed operation of the peak tube. As
excitation is increased beyoud the point of
carrier tube saturation, the effect of this
bias is overcome, and the peak tube begins
to deliver power to the load along with the
carrier tube. The initiation of operation oi
the peak tube effectively increases the im
pedance terminating the network. Through
the impedance-inverting property of the
latter, the impedance presented to the plaie
of the carrier tube is decreased. This per-
mits the power output of that tube to in
crease still further without any increase in
its alternating plate voltage. Further in-
crease in excitation causes the peak tube to
contribute still more power to the load, at
the same time permitting the carrier tube
output 1o increase simuitaneously. The fina!
result of this action 1s that, at the instan-
taneous value of plate voltage amplitude
corresponding to the modulation peak, the

M
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14 = Peok tube-to-lood current.

Iz = Corrier tube-to-network current.
I3y = Network-to-lood current.

14 = Total lo2d current.

carrier tube delivers twice its original out-
put power at no increase in output voltage.
Half the power in the load is at that instant
being furnished by the peak tube.

A graphical clarification of this action is
given by Figure 5. As the r.f. grid voltage
mcreases during the modulation cycle, the
amplitude of r.f. current delivered hy the
carrier tube to the load through the network
increases linearly from point O until the
grid voltage reaches point A, corresponding
to saturation. This is the resting carrier
point. At this point, this currcnt ceases to
increase with the grid voltage and extends
along a flat line to axis B at point C.

Meanwhile, the peak tube has been in-

RADIO-CRAFT for
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operative for all values of r.f. grid voltage
up to point A, After the excitation voltage
has passed this point, however, (such as
during the modulation cycle), the amp:itude
of vurrent delivered to the load by the peak
tube then increases linearly, as indicated-by
the lowermost curve, extending umiformly
to line B at point C.

The current delivered to the load by the
peak tube thus increases from zero at the
resting carrier point to a value beyond the
carrier amplitude equal to the network-to-
load current. This condition of peak am-
plitude equal to twice the resting carrier
amplitude is given by the total length of the
curve OM and is the well-known condition
of 100 percent modulation.

* SOUND-

remain constant while antenna voltage and
plate current are permitted to vary. In addi-
tion to this function, the peak tube also sup-
plies additional power during positive mod-
ulation peaks in the manner already de-
scribed for the high-efhciency linear am-
plifier.

The two tubes are separately biased. Ega
and Eg: are so chosen in magnitude that
both carrier and peak tubes operate as
class-C amplifiers with high plate-circuit
efficiency. However, the peak tube bias is
maintained at a higher level than that of the
carvier tube, so that the former tube is in-
operative between zero and maximum rest-
ing carrier level. The peak tube is automat:-
cally brought into operation when the car-

CaRRIER TUBE
e o ) Lo "
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A by-product of the network action is th
introduction of a 90° phase shift. This is not
aimed at in the design but is an inherent
property of the network as an impedance-
inverting device. It is necessary to take this
phase shift into account when a high-effi-
ciency amplifier is laid out, since both tubes
are to be driven from the same r.f. exciter.
A second network must be introduced into
the grid circuit of either one of the tubes, as
shown in the alternative schemes in Figure
6, 10 secure the proper plate and grid phase
relationships.

Doherty has given 62 percent as the over-
all efficiency of an experimental high-
efficiency amplifier designed for a 1-kile-
watt carrier.

TERMAN-WOODYARD AMPLIFIER

F. L. Terman and J. R. Woodyard have
made use of the impedance-inverting net-
work just described iy their development of
a high-efficiency grid-modulated amplifier
operating along the same lines.

In this amplifier, carrier and peak tubes
are employed in the same functions as in the
Doherty circuit. A\ network cquivalent to a
quarter-wave line (sce L-C,-C. in Figure
7). together with the peak tube, acts as a
variable impedance into which the carrier
tube operates. \With this arrangement, as
with the high-cfaciency linear amplifier, the
r.f. voltage of the carrier tube is allowed to

CARRIER TUBE -.

.

UNMOD.
R.F.EXCITATION

“

rier tube has reached maxiium carrier out-
put level; and then delivers its full output
1o the load, at the same time increasing the
apparent load recistance presented to the
network output. The alteration of the load
resistance simultancously permits the carrier
tube to deliver still further output power
to the load,

In  the high-efficiency grid-modulated
amplifier, modulating voltage of the same
phase is applied to both grids, as shown in
Figure 7. However, the voltage applied to
the peak fube must, because of the high bias
on this tube, be of a larger order of macni-
tude than that applied to the carrier tube.
[t has been recommended that this double-
voltage audio driving he accomplished
simply by supplying the separate tubes from
taps on the audio coupling transformer.

The presence of the impedance-inverting
network in the plate circuit of the carrier
tube introduces here as well a 90° phase
shift and, as a recult, an auxiliary network
of similar electrical characteristics must be
mserted into one of the grid circuits to cor-
rect the phase of the unmodulated r.f. ex-
citation voltage.

The designers of the high-efficiency grid-
modulated circuit state 65 to 80 percent as
cfficiencies obtainable with this arrangement
during both modulated and unmodulated
intervals.—Eugineering Department, Aero-
vox Corporation
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eRADIO INSTRUCTION.

Left—Master sending set where code is transmitted to classrooms and recorded by students.
it. when run through sending machine, the holes actuate the dots and dashes of the code.
detection station Mop the barracks building. Right—Student using

radio direction finder

. S AR L

Roll of tape in foreground bears code letters punched through
Center—Students usin

a radio direction finder in the airplane
in the Materiel Laboratory.

NAVAL OPERATOR SCHOOL

at Pearl Harbor that launched the United

States on its second World War, the lone

radioman stuck to his key. This young
radioman had been graduated from the U.
S. Naval Training School at Noroton
Heights, Connecticut, only a few weeks be-
fore. He was new to the sea, but not to the
traditions of the sea. He stuck to his post
doing his job and it was a good job. He
downed no enemy planes, nor won any
medals, but he functioned as an integral
part of a great fighting machine.

I N the midst of the bombing and fighting

Word of this man’s actions came back
to the Naval Reserve Radio School and
600 student enlisted men and 100 student
officers threw out their chests and stepped
with a pace more brisk. They went back
into the classrooms, where headsets clattered
with code, eager to get to sea themselves.
That eagerness permeates the entire insti-
tution. which, until two years age was an
old soldiers’ home. Each man wants to sec
action, to get in blows at the Axis, and
each man knows that there is no way to
do this for him but to master code, visual
b:]iélkers. semaphore and International flag
code.

The director of this school—the Navy’s
largest radio instructing  institution—is
Captain William Baggaley, USN (Ret.), a
veteran officer whose sole desire is to turn
out communications men and officers as fast
—or faster—as there are ships to take them
to sea. He has arranged a stiff curriculum.
The enlisted men are fresh from “boot
school”—one of the recruit training stations

PRE-SERVICE

LAST month four hundred thirty men who

will call signals for the strongest team in
the world, received certificates upon comple-
tion of training at Hlinois Institute of Tech-
nology, Chicago.

They are officers and enlisted reserves in
the U. S. Signal Corps who have heen
trained as ultra-high frequency radio engi-
neers, electronics experts, and radio tech-
nicians and mechanics, in an intensive train-
ing school conducted by Itlinois Tech for
the Signal Corps.
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it Newport, Norfolk or Great Lakes. In
four months they must master their job
and there is no time to waste.

Hezdphones on, they sit for hours in the
classrooms, listeming to the sound of dots
and dashes. Slow at first, then ever faster,
tlhe coded messages come at them from a
tape running through a sending machine. I'i-
nally the messages are fired at them with the
same speed an old radioman would use in
transmitting orders from flagship to man
o'war in the midst of battle.

When the first classes opened at Noroton
Helghts most of the students were radio

‘hams’” or amateurs, well versed in code
sending. But soon the supply was exhausted
and now the future ®sparks” will be drawn
from the various walks of life. The in-
structors say a man’s background has little
bearing on his proficiency. Butcher, baker
or candle-stick maker; if he wants (0 be
a good radiomman therc is nothing to stop
him.

Up at 6:30 in the mornmng, the students
move from one class to another to the music
of martial airs played over a loudspeaker
Recorded music over an amplifier lends zip
to their spirit and military bearing. Classes
fast until 4:15 in the afterncon, after
which there is compuisory drill, exercise
and some athletic competitions in which each
man must compete. After an evening of
study and review they are ready 1o turn in.

Twice a weck movies or a USO show
relieves the tension. arxl Saturday afternoon
until  Sunday evening constitutes liberty.
Students with the wherewithal head for
New York

The drive to get into active service is so
intense that many of the men return to
classrooms after the day's work is done,
to brush up on their sending or receiving.

On clear days they work with semaphore
flags, and with International code flags on
a mast erected in the school yard. At other
times they work with light blinkers and with
the blinker gun, which looks like a gang-
ster’s weapon, hut is only a long hollow
tube with a light set deep in the recess.
1f units of a flcet were operating at night
and wished to communicate with one an-
other the signalmen would merely aim the
blinker gun at the bridge of the other ship
and send out dots and dashes by pulling
on the trigger. Becaunse the blinker gun can
be aimed so accurately no other person,
not in direct litie, can see the message
flashed.

There are a few telephones at the school
but inter-office communication is done with
telegraph instrutments. If the head of the
code section wishes to communicate to the

_duty officer he taps out the message in

Morse code on his desk sender.

LLach class is larger now than the one
that went hefore it, and the radio school tow
ranks as the second largest Naval school
in the country. Expansion has not impaired
the output. Captain Baggaley sees to that.

“Almost without exception,” said the
captain,” every man passing through here
has a deep incentive to learn to do his job
The reports of the men who have gone out,
like the radioman at Pear! Harbor, proved
that they are making the grade”

SIGNAL CORPS MEN GRADUATE

Dr. J. E. Hobson, director of the Insti-
tute’s department of clectrical engineering
and administrator of the entire radio train-
ing proeram, presented certificates to the
men. He also presided at the program, in-
troducing the various speakers.

The graduating men included 35 com-
missioned officers and 89 enlisted men who
have finished the training in ultra-high-
frequency techniques, which is the hasis
for much of the Sienal Corps’ most ad-
vanced equipment. They will enter active

RADIO-CRAFT
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service tmmediately and commence basic
training and special studies

The remainder of the group (120 men in
electronics training and 186 radio techni-
cians and mechanics), will gg on to more
advanced work, while the rest will enter
active service.

Although the Institute has been train-
inm men for the Signal Corps ever since
that branch of the Service began its ex-
pansion program, this was the first formal
graduation program.
DECEMBER,
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Fig. A. Exterior view of completed instrument.

HILE methods of measuring resist-
WanCes from a fraction of an ohm to

several megohm: arc a greater con-

venience to the man in the radio or
electrical laboratory, the ideal condition,
however, has not as yet been reached; for
the simple reason that in almost every case
the rcadings are not direct for all resistance
values within the range of the meters. In
some cases, several curves have to be drawn
or calculations and substitutions in math-
ematical formulas have to be used in order
to arrive at the final results.

An chmmeter having a range from 0 to
I megohm, and possible 5 megohms. which
will give all answers direct and accurate
and without any calculations. has long been
the goal of radio and electrical engincers.

With this view in mind the writer devised
a new type of ohmmeter that overcomes
these objections. There is really nothing
radically new in the method used for meas-
uring resistance values except that the dif-
ferent shunts used for the measurement of
values from a fraction of an ohm to | meg-
ohin are so arranged that 1 curve, Fig. 3,
is used for all readings. It is also seen from
Fig. 3 that each value. whether it is 6 olims
or 600,000 ohms can be determined with the
same percentage of accuracy. Anyone fa-
miliar with other type of ohmmeters will
appreciate this featnre.

Figure 1 shows the schematic layout of
the ohmmeter and the parts required. The
0-t0-1 ma. meter does not necessarily have
10 be part of the cquipment. (The writer
used a Weston 0-1. ma. meter which is part
of a set analyzer.) All parts are assembled
on a small box, as shown in Fig. A.

The D.C. source may be a “B” climinator,
three 45 V. “B” batteries. or anvthing which

1\
O- LMA_ 270ums

I INTERNAL RESISTANCE J2
-
R1
0 10
100,000
o OHMS
fr—— Rim.» 10,000 o
sw.3
r—————— Rms IOOOOO—&‘\ -~
"B 7ELIM., 110V, D.C OR ANY
L) SOURCE OF D.C. +c

COMMON

Sw% CLOSED ON 0- 100 OMM READING OWLY
W - " - - - -

Flg. I. Schematic circuit of ohmmeter and parts
leﬁulred, The ¢onstructor should study this diagram
well and understand it before assembling the parts.
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*TEST INSTRUMENTS®

A DIRECT-READING
OHMMETER

By LOUIS B. SKLAR

This simple accurate ohmmeter can be built by anyone who

has the basic meter and the necessary resistances, ete. It has

good accuracy for ordinary work, for readings up to one

megohm, and will be found a most useful item in the experi-
menter's or junior serviceman’s shop.

will give about 110 V. D.C. Since this D.C.
does not have to be filtered, a receiving type
tube rectifier can he used, as shown in Fig.
2, and as the equipment for this type of
rectifier is very inexpensive it can be per-
manently incorporated in the circuit.

When all the wiring is completed, check
it carefully ; if everything is O.K., you may
connect the D.C. source to the terminals
marked D and C. You are now ready to
plug the meter into jack J1. At any time,
before the mneter is plugged into the circuit,
make sure that rheostat R1 is at maximum
resistance. When the meter is in the ciromt,
adjust Rl until the meter shows full-scale

76 oRT1A

~

OHMMET
A0 B
) oo

< —©

1OV, A.C.
4

Fig. 2. The D.C. Supply for Fig. I. Note that any

tube connected as a diode rectifier may be used.

The amount of current passing of courte depends
on the tube used.

deflection. The ehmmeter 1s now ready for
operation.

To measure resistance values from
1z-ohim to 100 ohms, close switches Sw. |
and Sw. 2, and adjust K1 until the meter
shows full-scale detiection. When the re-
sistor to be tested is inserted between ter-
minals 1) and 100 the meter will indicate a
current flow of less than 1 ma.—let us say,
A5-ma. From the curve, Fig. 3, we see that
the corresponding resistance is 8 ohins. The
reason for using the 16 chm shunt resistor
and S, will be explained later. under, *The
Theory of the Cirenit.”

Measureinents of resistance values rang-
ing between 100 and 1.000. and between
1.000 and 10,000 are the samie as cxplained
for testing values between Yi-ohm to 100
ohms, except that switches Sw. 1 and Sw. 2
remain open.

\Wien resistance  values higher  than
10.000 oluns arc to be tested. the procedure
is as follows: first, place the unit of un-
known resistance value hetween the correct
terminals. Remove the meter from J1 and
insert it in J2. Adjust Rl until the meter
shows full-scale deflection. It will be ob-
served that when the meter is inserted in
12, a resistance equal to the internal re-
sistance of the meter is automatically re-
placed in J1. This provides greater accuracy
m the final reading. Remove the meter from
J2 and reinsert it in JI. The new reading
on the meter is the one used for finding the
unknown resistance value on the graph.

The purpose of placing the meter in J2
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heljore the reading is taken, is to make sure
that the total current in this circuit iS not
more than 1. ma. This procedure is very
nnportant when high-range resistors are
being tested, as the current through the
circuit is being appreciably affected by the
different values of the resistors to be tested.
In the lower ranges, up to 1,000 ohms, the
change in current can be considered neg-
ligible for all practical purposes.

All parts used are of standard make and
it most cases will be found in the junk heap.
The odd-value resistors, such as 16 ohms.
27 ohms, etc., can be easily constructed by
unwinding any old wire resistors, until there
remains just the right value.

The graphs, Figs. 3 and 4, may be pasted
on a piece of cardboard and hung up at a
convenient place in the lahoratory or work-
shop; or, they may be pasted on the re-
sistance box.

THE THEORY OF THE CIRCUIT

We know that when a resistor is pluced
across the terminals of an ammeter or mil-
liammeter the current which was originally
flowing in the meter is now divided between
the internal resistance of the meter and the
shuitt resistance. Mathematically it is ex-
pressed us follows:

Rm Is
—— = —— where R == internal resist-
Rs Im
ance of the meter. Rs = shunt resistance,

Is = current through the shunt, and Iin =
current through the meter.

When the full-scale deflection of the
meter is 1. ma., as it is the case here, this

(Continued on page 158)

ggi";g (5) Rm - 100,000 {3)Rm = 1,000
J§idl wan oo {HEnI R
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Fig. 3. Curve of meter readings. Note it is similar
tor all ranges, it being necessary only to observe the
proper tcale when making comparlsons. A graph
of this sort enables you Yo determine what to
expect if any changes must be made.
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SEVEN |
NEW RADIO
TUBES

RCA has announced seven new tubes. It is refreshing to note that scientific prog-
ress in the radio industry continues, despite the real demuands made on it by

the necessity of winning the war.

RADIO-CRAF'T takes pleasure in presenting these tubes with their characteristics,

at length. Wiale these new tubes arve available only with priovity and therefore

probudly cannot be hought by the average serviceman and experimenter, we are

certain that our readers will welcome the publicalion of these new tubes, just re-

leased. Tley show the new trvend of the times. These tubes show!d be of more than
passing interest, particularly the electronic types.

not be generally available until after

the war. However, for the benefit of

those. who wish to keep abreast of
modern developments the data are present-
ed for reference.

2AFI TWO-INCH C-R TUBE

The high-vacuum cathode-ray 2AP1 tube
will be of interest to servicemen and radio
technicians. Two inches in diameter, 7 7/16”"
m overall length, this C-R tube is similar
to the type 902 except that it has separate
leads to all deflecting clectrodes and to
-athode. It employs a magnal 11-pin base,
and can De operated with lhigher anode
voltages. [Focusing and deflection are ob-
1ained by clectrostatic means. Fluorescence
15 green with medium persistence. (For
details see Table 1.)

sR4-GY

This is a coated-filament type, full-wave,
high-vacuum reciifier, having a2 maximum
eak inverse-voltage rating of 2800-volts, a
peak plate-current rating of 650 milli-
amperes. and a maximum d-c output cur-
rent rating of 175 milliamperes when choke
mput type fiter is used. It has a micanol
base. (For details See Table 11.)

935 PHOTOTUBE

The 935 is a high-vacuum phototube. pos-
sessing extraordinarily high sensitivity to
radiant emergy which is rich in blue and
near-ultraviolet. It will respond in the
region down to about 2000 Augstrom units.
It employs a bulb of special glass, and a top
cap to provide high resistance to leakage
currents between electrodes.

Because of its excellent stability, con-
sistency of spectral response, and extremnely
high sensitivity, the 935 is particularly suited
for use in measuring uvitraviolet absorption
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THE tubes reviewed herc of course may

of gases and liguids. In such applications,
1ts lack of response to infra-red radiation
may be an important advantage. (See Table
111)

934 PHOTOTUBE

This high-vacuum phototube, 2%2 inches
high, is iniended primarily for use in sound
and facsimile equipment, but may alse be
used in light-operated relays and fight-
measuring equinment. Its S-4 photosurface
has exceptionally high response to blue and
blue-green radiation. Its response to red
radiation is negligible. (Sec Tabhle 1V.)

1C21 COLD GAS TRIODE

Cold cathode (ionic-cathode) glow-dis
charge triode designed for use primarily as
a relay tubs. The discharge can be initiated
with a very small amount of clectrical
encrgy appiied to the grid circuit. The 1C21
may also be used as a voltage regulator, or
as a relaxation oscillator.

The bulb is sprayed with an opaque coat-
ing so that incident licht will not affect the
breakdown characteristics. (See Table V.)

bAGS

Miniature 13pe R.IF. pentode. with a sharp
cut-off characteristic. and a high value of
transductance. It is useful in compact light-
weight equipment, as an R. F. Amplifier
{(up to about 400 megacycles) and as an
intermediate amplifier for high {requencies.
It has low input canacitance and low output
capacitance. {See Table V1.)

6J6 MINIATURE TRIODE

Two grids and two plates in one envelope,
with a common cathode indirectly heated.
The twin units mav he operated in parallel
or in push-pull. \WVith push-pull arrange-
ment of the grids, and with the plates in
parallel, the 6]6 is particularly useful as a

RADJO-CRAFT
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mixer at frequencies as high as 600 mega-
cycles. It is also useful as an oscillator. (See
Table VTII.)
TABLE I—2AP1
Maximum Ratings
Henier Voltaxe (A.C. or D.C.)
Heater Current
Anode No. 2 (Hizh-Voltage Electrode)

Voltage : 1100 max. volts
Anode No. 1 (Focusing Electrode)

Voltage 500 max. volts
Grid (Control Electrode) Voltage Never positive
Pexk Ve'taze Between Anode No. 2 and

Any Defleeting Electrode 660 max. volts
D-C Heater-Cathode Potential 125 max. veits
Grid-Cirenit Resistance 1.6 max. megohma
Imunedance of Any Deflecting-

Electrode Circuit at Heater-

Supply Frequency
Typ.eal Operation:

6.3 volts
0.6 amps.

1.0 max. megohm

Ancde No. 2 Voltage* 500 1000 volts
Anode Neo. 1 Voltage for Focus

at 5% of Grid Veltage for

Cut-Off {Approx.)** 125 250 volts
Grid Voltage for Cut-Off* 30 60 velts
Deflection Sensitivity:

DJ1 and DJ2 0.220 0.110 mm/voit d.c.

DJ3 and DJ4 0.260 0.130 mm/volt d.c.
Deflection Factor (209 variation)
DJ1 and DJ2 115 230 velts d.c.f£in.
DJ3 and DJi 98 196 volts d.e./in.
TABLE 11—5R4—GY
Maximum Ratings
Filament Voltage (A.C.)
Filament Current
Penk Inverse Voltage (No-Load
Conditions) 2800 max volts
I'eak Plate Current per Plate 650 max. milliamps
with Condenser-Input Filter:
A-C Plate VYoliage per Plate (RMS)
Full Load 700
Neo Load 750
Tota) Effective Plate-Supply
Impedance per Plate
D-C Output
Current 250 max. 150 max. milliamps
With Choke-Input Filter:
A-C Plate Voltage per Plate (RMS)

6 volte
2 amps.

960 volts
1000 volts

125 5756 ohms

Full Load 750 950 volta
No Load 850 1000 wvolts
for DECEMBER, 1942
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Input-Choke Inductance 5 min. 10 min. henries
D-C OQutput
Current 250 max. 175 max. milliamperes
TABLE III—%35 PHOTOTUBE
Tentative Characteristics and Ratings

Cathode Semi-cylindrical
Cathode Photosurface S4
Cathode Window Area 0.9 3q. in.
Direct Interelectrode Cabacitance 0.6 puf
Overall Length 4" to 414"
Seated Height 3-T/16" to 3-11/16"
Maximum Diameter 1-5/16"
Bulb T-9
Cap Skirted Miniature
Hase Intermediate Shell Octal 5-Pin
Mounting Poslilon Any
Moximum Ratings
Maximum Ratings Are Absolute Values
\node-Supply Voltage
(D.C. or Peak A.C.) 250 max. volts
Anode Current® 20 max. microamp.
Ambient Tempersature 50 max. oC
Sensitivity*® 30 microamp.
lumen

Sensitivity at 2537

Angstroms 0.02 approx. microamp.;
microwatt
D-C Resistance of Load:
For 260-volt anode-supply
1 min. megohm

voltage

*On basia of the use of » sensitive cathode area
tg” in diameter.

**8ensitivity value is wiven for conditions
where a Mazda Projection Lamp operated at a
filament color temperature of 2870°K is used as
4 light source. The method for determining sensi-
tivity employed a 250-volt anode supply and in-
cluded a 1.0-megohm load resistance. With day-
light, value is several times higher; to light from
a high-pressure mercury arc, many times higher.

INSTALLATION

The base of the 935 fits a standard octal
socket which should be mounted so that
the light is intercepted by the concave sur-
face of the cathode.

Exposure to intense light, such as direct
sunlight, may decrease the tube's sensitivity
even though there is no voltage applied.
The magnitude and duration of the de-
crease depend on the length of the expo-
sure. Permanent damage to the tuhe inay
result if it is exposed to radiant encrgy so
intense as to cause excessive heating of the
cathode.

Shielding of the 935 and its leads to the
amplifier is recommended when amplifica-
tion is high. The leads from the phototube
to the amplifier should always he a short as
possible to minimize capacitance loss and
pick-up from stray fields, Since the tube is
a high-resistance device, it is important that
insulation of associated circunit parts and
wiring be adequate,

\When maximum sensitizity of phototube
circuits is important. special care should he
taken to keep the leakage resistance of cir-
cuit parts and wiring insulation high. Leak-

age across moisture films on the surface of
the glass can be prevented by coating the
glass with pure white ceresin wax, or other
non-hygroscopic war. It is not necessary to
coat the whole bul. A continucus band of
wax. approximately a hali-inch wide,
around the top-cap or around the bulb is
sufhcient to interrupt all external leakage
paths acress the phototube surface. Under
these conditions, a minimum Ilecakage re-
sistance of 500,000 megohms may be ex-
pected.

TABLE IV—93¢ PHOTOTURE
Tentative Characteristics and Ratings

Cathode Semi-cylindrical
Cathode Photosurface S4

Cathode Window Area 0.4 sq. in.
Direct Interelectrode Cnpucitunce 1.6 upf
Maximum Overall Lenkth 2.16/32%
Maximum Seated Height 2
Maximum Diameter 23/32°
Bulb T-bY%4
1lage Peewee 3-Pin

nting Positior Any

Maximum Ratings
Maximum Ratings Are Absolute Values
Anode-Supply Voltage

D.C. or Peak A.C.) 250 max. volts
Anode Current” 10 max. microamp.
Ambient TemPerature 50 max. *C
Sensitivity** 30 microamp./

lumen
D-C Resistance of Load:
For 250-volt anode-supply
voltage 1 min. megohm

*On basis of the use of o rectangular sensitive
cathode area 17 mm by 7.5 mm.

**Sensitivity value is given for conditions
where a Mazda Projection Lamp opcrated at a
filament color temperature of 2870°K is used as
a light source. The methed of determining rensi-
tivity employed a 250-volt supply and included a
1.0-megohm load resistance. With davlight. value
is several times hixher: to light from a high-
pressure mercury arc. many times higher.

INSTALLATION

The socket of the 934 should be mounted
so that light is intercepted hy the concave
surface of the eathode.

Exposure to iutense light, such as dircet
sunlight, may decrease the tube’s sensitivity
even though there is no voltage applied.
The magmtude and duration of the decrcase
depend on the length of exposure. Perma-
nent damage to the tube may result if it is
exposed to radiant energy so intense as to
cause excessive heating of the cathode.

Shielding of the 934 and its leads to the
amplifier is recommended when amplifica-
tion is high. The leads from the phototube
to the amplifier should always be as short
as possible to minimize capacitance loss and
pick-up from stray fields. Since the tube is
a high-resistance device, it is important that

KEY TO

Alphabetical subscripts D, P, T, and HX indicate,
respectively, diode unit, pentode unit, triode unit,
and hexode unit in multi-unit types.

Numerical subscripts are used (I} in multi-grid
types to indicate ralative position of grids te
cathode or filament, and (2} in multi-unit types to
differentiate between two identical electrodes which
would otherwise ‘have the same designation.

*ENGINEERING-®

insulation of associated circuit parts and
wiring be adequate.

When maximum sensitivity of phototube
circuits is important, special care should be
taken to keep the leakage resistance of cir-
cuit parts and wiring insulation high.

TABLE V—1C21 COLD GAS-TRIODE
Tentative Characleristics und Ratings

Maximum Overall Length 2%,°
Maximum Seated Heirht 2-1/16"
Maximum Diameter 1-5/167
Bulb T-9
Baue Intermediate Shell Octal 6-Pin
Mounting Position Any
Characteristics
Peak Anode Breakdown Voltage
(Grid tied to cathude) 180 min. volts
Penk Positive Grid
Breskdown Voltage 66 min. volts
80 max. volts
D-C Anode Extiaction
Voltage 73 approx. volts
Grid Current (For transition
of distance to anode 26 av. microamp.
at 100 volts peak) 50 max. microamp.
Anode Voltage-Drop 73 avprox. volts
Grid Voltage-Drop 65 approx. volts

Maximum Ratings
Maximum Ratings Are Design-Center Values

Peak Cathode Current 100 max. milliamp.
D-C Cathode Gurrent 25 max. milliamp.
Typical Operation as Relay Tube:
0-C Anode Supply
Voltage 125-143 volta
Peak Positive Grid-
Bias Voltage 66 max. volts
Peak Grid-Signal
Voltage 40 min. volts
Sum of Grid-Bias and
Grid-Signal Voltares
(Peak) 100 min. volts
D-C Grid Current 100 microamg.

INSTALLATION AND APPLICATION

The base of the 1C21 fits the standard
octal socket which may be installed to hold
the tube in any position.

When the 1C21 is used in relay service,
provision should he made to supply to the
grid a signal voltage adequate to take care
of voltage supply regulation, tube variation,
and manufacturing variation in the cquip-
ment itself.

The typical operating data shown in the
tabulation are for the 1C2! when used as
a relay tube with a D.C. voltage supply
which may vary from 125 to 145 volts. The
corresponding values of bias voltage and
grid-signal voltage have been chosen to
take care of this voltage range as well as
other variations. The required amount of
peak grid-signal veoltage can be reduced
substantially either by reducing the supply-
voltage range, or by adjusting the equip-
ment to take care of differences between

(Continued on page 163)

TERMINAL DESIGNATIONS OF SOCKETS

BP —Bayonet Pin

'E:S —=Base Shell

FM

G

H =Heater

HL =Tap for Panel Lamp
K =Tathode

NC =No Connection

P —Plate (Anode)
—=Beam-Forming Plates

RC =Ray-Control Electroda
S =Shell

S| =lInterlead Shield

SL  =Base Sleave

TA Target

] -Unit

. =5as-Type Tube

Bottom views of sockets are shown throughout.
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*ENGINEERING*

ELECTRICAL QUANTITIES

By WILLARD MOODY*

Most of our readers are already familiar with the heipful and instructive
explanations of electrical theory which My. Moody has given us from time

‘ to time. In these days when thousands of school boys and youny men are
studying radio before entering the armed forces, they must cram in « }
month or two what usually takes a year to learn. So to these young men we
say that Mr. Moody's articles will be found of tremendous interest and

force or potentiai difference, which will
send a current of | amnpere through a
resistance of I ohni. A standard bat-
tery in the Bureau of Standards has a ter-
minal voltage or potential diffcrence of |
volt, when construcied according to cer-
tain. specifications. In radio work, sensitiv-
ity of a receiver may be stated in micro-

THE volt i1s the unit of electromotive

D

L R

WATER
UNDER
PRESSURE

'l '\\\‘

Fi{g.1

volts. A microvolt is a volt divided by the
number 1,000,000, or 10 raised to the minus
six power. Sensitivity is also stated, occa:
sionally, m millivolts per meter. A .millivolt
15 a volt divided by 1.000.

Voltage may conveniently be considered
as pressure. The idea of a water tower filled
with water and exerting pressure upon the
surface of a pipe connecting to the tower
is a simple analogy or explanation, IFig. J.

A storage battery or dry ccll may be
considered a reservoir of electrical cnergy
from which current is drawn when the pipe
connecting to the battery is not plugged up.
If a plng in the form of resistance is in-
serted i the pipe, there will be opposition
to the flow of curremt and only a thin
stream will leak through. Eleetrical leakage
15 very simiiar. The positive terminal of the
battery of clectrical “generator may be
thought of as the point where the pipe con-
nects to the tank and the pressure exerted
on she pipe at this point will be the potential
force or voltage.

CURRENT

The current in an electric circuit is rated
ir. amperes or fractional parts of the ampere.
In radio work a meter may have a move-
ment, or full scale reading of 1 milliampere.

'ihndio instructor
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assistance.

A milhampere 1s an ampere divided by
1.000, or expressed decimally is 0.001 am-
pere. An ampere is the current that flows
in a circuit having a resistance of 1 ohm
and a yoltage or potential difference of 1
volt.

In certain instruments, the sensitivity or
full scale reading may be 50 micro-amperes.
A micro-ampere is an ampere divided by
1,000,000.

Current may be thought of as a flow of
electrons through a wire similar to a flow
of water in a pipe. A heavy current (or
large number of amperes) is like a flow

i several gallons of water per second. A
light current would have a small number
of amperes. In radio, a small current would
be measured in micro-ampercs. An ordinary
house fucze has a rating of ten or fifteen
amperes in the branch circuit, and may be
25 amperes in the wattmeter circuit. A
radio of average console size might draw
114 amperes from the 115 volt power line,
A 150 wait bulb would draw about the
same current m ampercs on the same line.

RESISTANCE

Resistance is stated in ohms. An ohm is
the unit of opposition offered to the flow
of electric current, and in the Bureau of
Standards is the resistance of a piece oi
special wire under certain conditions of
temperature. One ohm will be equal to
1 volt divided hy 1 ampere. That is Ohm's
Law and was discovered by a scientist
named Simon Ohm in whose honor the unit
is named. Ohm's Law is so fundamental
and is used so often in radio and electricai
work that it must be thoroughly under-
stood.

Ohm’s Law states that current flowing
in a circuit is equal to the voltage across the
circuit. divided by the resistance of the
circunit, or expressed in symbols:

I
R

This relation holds true only when I is in
amperes, £ is in volts, and R is in ohms.
It a current was measured in milliamperes
{or thousandths of an ampere)}, it would
have to he changed to amperes hy being
expressed as a decimal part of an ampere,
before being unsed in the Ohm’s Law
formula.

Suppose R were in megohms (mega, mil
lion, plus ohms). It would not have to be
changed to be used in the formula, because
it is alreadv in ohms.

POWER

The electrical power in a circuit is rated
in waus. One horsepower is equivalent tn
716 watts. In amateur radio transmitters
the plate power to the final stage is legally
limited to 1,000 watts or 1 kilowatt. A
large broadcasting stafion, on the other
hand, may have a power of 50,000 watts or
0 kew.

An ordinary console radio may have a
power rating of 150 watts; but the circuit
resistors used in that .radio are rated 1

RADIO-CRAFT
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watt or 4 watt. An electric soldering iron
might have a rating of 100 watts, and an
electric clock might draw no more than
’/:- watt.

The watt in a direct current circuit is
equal to the product of voltage and current,
or expressed as a formula: W=1E

The watt is the unit of electrical energy
or work, hence the symbol "\W.” Lately,

AC
GEN.

A=C
GEN.
3
R e y
IMPEDANCE

Fig.2

however, the symbol “P” has enjoyed wide
usage and also represents wattage or power.
The capacity of a water tank represents the
clectrical power in a water analogy. The
wattage dissipation of a resistance will be
the power lost as the result of heating the
resistance, which is work done. An electric
lamp, when heated, radiates both heat and
light. That is, the conversion of electrical
fower into other useful form of energy. A
radio loudspeaker will convert electrical
power into mechanical power, and this in
turn will set up a pressure in the air which
reacts on our ear drums. The pressure on
the ear druwm is then counverted into an elec-
trical current in the nerve and transmitted
tc the brain, where we receive conscious-
ness of the sound heard.

An electric motor, when fed electrical
power, turns its shaft and does work. Con-
versely. an automobile generator has its
shaft turned by engine, and is thus supplied
mechanical power, which it converts or
changes into electrical power that is used
to charge up the storage battery in the car’s
ignition system.

POWER FACTOR
The power is an alternating current cir-
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cuit will be cqual to the product of three
tactors, that is, voltage current, and a third
factor called the ° ‘power factor.”

The power factor of a circuit is the per-
centage of resistance in the circuit. A lamp
bulb, being all resistance practically, has
unity power factor; this is cxpressed as
1. The voltage times the current times 1
will be the power. If the power factor is
something less than !, it will be expressed
as a percentage, say 90%, which is shown
as .9 and is used to multiply the voltage and
current,

An ordinary A.C. voltmeter or ammeter,
such as used in radio servicing or electrical
power work, will rcad in what are termed
cffective values. The eftfective value of an
alternating current produces the same heat
im a one-ohm resistance, as the heat that
is produced by a direct current. If the direct
current voltage were 1 volt and th: resist-
ance were 1 ohm, the current would be |
ampere. lf an ecffective alternating current
volt were supplied to a resistance of I ohm,
the effective curremt would be 1 ampere
and the heat produced in the 1 ohm resist-
ance would be the same as with the direct
current. The power would also be the same
and the power factor would be 1, or unity.

The power factor in an alternating cur-
rent circuit takes into account a quantity
called impedance. The symbol “Z"” 1s userd
to represent impedance and this quantity is
stated in ohms. The ratio of R to Z is
called the power factor. That is, R divided
by Z equals the power factor. In a parallel
circuit of inductance and capacity, at reso-
rance, the impedance is minimum and is a
pure resistance. This is so because the re-
actances of the circuit have cancelled out
and only the resistance of the coil is left.
All these new terms will be cxplained fully
as we go on, Fig. 3

The power factor is also equal to the
cosine of the phase angle, or, cos % (theta)
equals R divided by Z

PHASE ANGLE AND REACTANCE
a direct-current circuir. when the bat-

tery is comiected to a resistance, the cur-
= B
Cos @ = %
TJan 6 = X-
Y X, ),?
3 Db
e Sin 6 = 2

R
TO FIND IMPEDANCE
_T_
e R L c
1 % X —AANTETT—]
2]

Z = VR2+(XL"X%c)?

xC
¥
SERIES INDUCTANCE,
CAPACITANCE & RESISTANCE

Fiq. 3

rent immediately climbs to its peak or
miaximum value and remains there so long
2s the battery is connected. The action is
instantaneous or occurs at once, Fig. §.

In an alternating-current circuit, when
voltage is applied 10 a coil, the current does
not immediately flow into the coil because
there is a magnetic field about the turns of
wire in that coil, which creates a back elec-
tromotive-force that is opposite in direc-
tion to. the applied electromotive force or
voltage. As a result, there is a time-lag
between current and voltage; and the volt-
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age in a coil circuit leads the current by
90 degrees. This effect is called reactance
and is measured in ohms, just as impedance
and resistance arc measured in olims. The
inductive reactance limits the current flow
in an altetrnating current circuit. The cul
rent ! will he equal to E divided by X.
The symbol for reactance is X, Fig. 2

It is obvious that the effect of the in-
ductance of the coil, 1s to limit the cur-
rent. This Jinnting will mcrease as the
frequency of the alternating current is in-
creased. The equation for inductive resist-
ance is:

Xi. = 2ail.
where “L" is the inductance in henrys, “f”
is frequency in cycles and X" is the in-
ductive reactance in ohms.

CAPACITANCE AND REACTANCE

As the reactance of the coil increases
with frequency or an increase in the induct-
ance, the reactance is said to be a positive
quantity.

A condenser or capacitor, on the other
hand, has a negative characteristic. Its re-
actance varics inversely or negatively as
the capacity or frequency is raised. The
cquation for capacity reactance is:

1

Xe=—
2afC
" is in ohms, “C" in farads,

g

where “X,
i cycles.

When voltage is applied to a condenser,
current flows into the plates of the con-
denser. But before there can be a potential
difference between the condenser plates, or
hefore those plates can acquire or get a
charge of electricity, current must tlow into
the plates, Thus, the current gets therc
first and the current is said to /ead the volt-
age by 90 electrical degrces. The voltage is
said to lag the current (wluch is just the
cpposite of what holds true in the case of
the coil).

In a direct current circuit voltage and
current reach their peaks (or maximum
values) at the same instant.

In an alternating-current circuit the volt- |

age and current rcach their peak values at
the same instant on'y when the circuit is
composed of pure resistance and has no re-
actance. Under that condition the powet
tactor, or ratio R/Z, is said to be unity, and
the circuit is termed “resistive.” If the
power factor is less than 1, the circuit is
partially “reactive.”

An example of such a condition occurs
in parallel resonant circuits (that is, tuning
circuits), where, when the condenser (or
the inductance in some cases) is tuned, the
reactance of the condenser equals the re-
actance of the inductance. Being equal there
is no effect on the phase relationship, so

1942

www.americanradiohistorv.com

*ENGINEERING.

the resistance limiting current flow consists
of the resistance of the wire in the induct-
ance and in the leads. This resistance has
no effect on the phase angle. The so-called
peak of the resonant frequency is attained
under these conditions. (Scee Fig. 4.)

The diagram shown, consisting of L, R
and C is the cquivalent circuit of the induct-
ance, with its d.c.-resistance R : and the
condenser C. L and C of course ar¢ in terms
of ohms to make this equivalent circuit
umiform.

The iorinulae given show the relation-
ships existing; and the re.onant irequency
diagram shows peak or resonant frequency
bct\\ccn two side-band frequencies -1, and

SUMMARY

It is important to remember that power

never lost tn a pure reactance. Power is
IA st only in resistance. Reactance stores
energy, and it is the reactance of a coil or
condenser that makes the coil or condenser
act as an clectrical storage tank. In a paral-
lel circuit, at resonance, when coil react-
ance equals condenser ractance, there is a
cycle of energy being poured from coil to
condenser and vice versa. It’s like having
two glasses, one filled with water and the
other empty. You take the water in one
glass and pour it into the other, then back
again. You can repeat this indefinitely. If
you spill some of the water, that is power
lost. Your clumsiness represents resistance.
If you are very clumsy, you are very resis-
tive and lose power readily. A coil having
a high resistance would lose power con-
stantly in the circuit, until all of the avail-
able power was used up. The same applies
to a condenser. In any case, the more effi-

RESISTIVE CIRCUIT
CURRENT % VOLTAGE “IN PHASE"

12 | -\I |
IsE

1
|
ARE SAME CURVE N\ |/

CAPACITIVE CIRCUIIT
CUR REINT “LEADING"

INDUCTIVE CIRCUIT
CURRENT “LAGGING"

E,f' 5 1
N,
K NN
e 1y IS A
i 180% 2709 360°
—54-;_

cient is the coil or condenser, the less is
the power factor. The energy being poured
back and forth represents reactive or cir-
culating current. It is phantom or unreal
power although the current is there and is
very real. The wires or conductors in an
alfernating current system, such as the wir-
ing in a factory, must carry reactive cur-
rent if the power factor of the line is not
close to 100%. Synchronous motors are
sometimes switched into such circuits, be-
cauyse they draw a reactive current which
Lalances the system and restores the power
factor.
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HOMODYNE RECEPTION

Possibilities of the System us an Aid to Selectivity

a little-known member of the family of

radio "dynes,” so let us first sec how it

is related to its cousins heterodyne,
super (sonic)-heterodyne and autodyne.
The word “dvne” is derived from the Greek
for power, so that iieterodyne merely means
putting in energy at a different frequency.
and becomes “supersonic-heterodyne” if the
frequency difference is greater than audible
(e.g. 465 ke/s). while anfodyne means put-
ting in its own power, i.e. a self-oscillating
detector. Similarly, homodyne means that
energy is put in at the semc frequency, ie.
i synchrouism with the carrier of the
signal which it is desired to receive. and
this is the system which may be able to
help us with the selectivity problem.

THE “homodyne” system of reception is

INTERFERENCE

Interference can be divided imo two cate-
gorics, the type which involves the carrier
of the wanted signal. and the 1ype which
does not. In the first category we have the
direct heterodyne hetween the wanted car-
rier and a neighboring carrvier, “side-band
splash” which consists of heterodynes be-
tween the wanted carrier and the side-bands
of the interfering signal, and cross-modula-
tion; in all of these the output of interier-
cinee is merely proportional 10 the weaker
of the two frequencies which are beating
together so that increasing the strength of
the wanted carrier makes no difference to
the interierence. Before we can benefit from
the homodyne principle, therefore, adjacent
carriers must be spaced far enough apart
for the heterodyne note to be outside the
audio-frequency land, or alternatively the
hcterodync must be eliminated by means oi
a “whistle filter” of somne sort. The latter
alternative is not the ideal solution, since
it involves clnmn:nmg the same frequency
(or rather a hand of frequencies) from the
progrant; but ii the filter has a narrow
enough attenuation band, it may Le a toler-
able method. [t scems likely to take a very
long time to produce sufficient public de-
mand for high-fidelity broadcasting on the
medium-wave band to secure the sacrilice of
a mnnber of stations to adequate spacing oi
channels; in fact, it is a debatable point
whether the introduction of wide-hand
U-H-F broadcasting would render super-
fluous high fidelity on the medimn-wave
transmissions. or whether the experience of
really good quality would lead to a demand
for it on all transmissions. Assuming. how-
ever, that we have by some means eliminat-
ed the adjacent-channel heterodyne. and
taken the necessary precautions against
cross-modulation (which means practically
building @ receiver with RF stages that
never overload). the residual interference
will cousist of the whole modulated signal
(carrier plus side-bands) oi a transmitter
on a neighboring frequency.

SELECTIVITY LIMITATIONS

There is an esseatial distinction between
the wanted and unwanted signals, by reason
of the fact that they have different carrier
frequencies, and so it may be possible to
eliminate the interference which consists
solely of the independent signal more effec-
tively than heterodynes, cte.. which involve
the carrier of the desired signal. But first
one must answer the natural question. why
not rely on selective circuits? Now, reason-
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able program enjoyment requires a signal/
interierence ratio of 40 db., and for high-
fidelity reception the ratio should be 60 di,
i.e, a voltage ratio of 1000: I; add to this
the condition that ideally one should Le able
to receive the weaker of two adjacent sta-
tions, say with a field-strength ratio of 10:
1. and if the reader then thinks it is casy to
design a receiver with adjacent-chanuel se-
lectivity of 10.000: I, he need not worry
about homodyne receivers.

LINEAR DETECTORS

The phenomena underlying homodyne re-
ception actually occur 1o some extent in
every receiver using a linear rectificr; (that
is to say almost cvery modern receiver that
has a reasonably strong signal tuned-in) ;
one of the phenomena is that a linear ree-
tifier is most sensitive to signals that are
in the same phase as the strangest signal
out of several applied to it. In the ordinary
diode rectifier, the diode is automatically
biased by the signal so that it is only con-
ducting for a small part of the cycle, say
the ¢xtreme positive values of the voltage
wave, as shown in Iig. 1. 1f now the ampl-

DIODE RECTIFICATION
WITH STRONG | — — 2
"WANTED" SIGNAL §
AND WEAKER
INTERFERENCE
OF DIFFERENT
FREQUENCY.

Interference and effect of bies in diode
detection. The diode conducts during the
parts of the cycle are shown shaded.

tude of the signal is varied by modolation,
there will he a change in the height of the
voltage praks, therelore an increase or (e-
crease of diode conchiction, and this i turn
will change the bias voltage so that condue-
tion occupies the same proportion of the
whole cvele as it did for the original ampli-
tucde. But the bias voltage on the diode is in
fact the rectified ontput, so that variation
of this voltage with the input represents an
output signal proportional to the amplitude
modulation of the input signal.

DETECTOR DISCRIMINATION

Now suppose there is added to the input
a smaller signal, at a different frequency. as
suggested by the dotted curve in Fig. 1. The
first positive peak of this second signal falls

{a} b} tc)
; pr ST 3
BAND-PASS TONE CORRECTION HOMODYNE
Homodyne receptionr compared with other

methods of obtaining selectivity. Note the
similarity of homodyne reception to the
bandpass curve.

fairly well on the conduction period (deter-
mined mainly by the strong signal) and
thercfore increases the rectified current ; but
the second positive peak falls in a non-
conducting period and therefore cannot af-
fect the output, while the second conduction
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period is accompanied by a negative peak of
the smaller signal, which reduces the recti-
fied output and so tends to oppose the effect
produced in the first conduction period. It
1s olrvious that the weaker signal has rela-
tively little ¢ffect if of different frequency
from the stronger one, since it is the latter
which decides when the diode is conduct-
ing : as often as not the weaker signal come
up positive when the diode is thoroughly
cut off by the stronger signal. and on thos
occasions when the diode 1s conducting. the
weaker signal is as likely to be negative as
positive. This is only a very rough picturc
of the action, because the frequency-ditfer-
ence is greatly exaggerated in Fig. 1, and
no allowance is made for changes i dura-
tion of the conduction periods when the
weak signal reaches a maximum or mini-
mum near the edge of a conduction period:
when it has been properly worked ow
mathematically, the ratio of the AF outputs
due to moduliation on the strong signal S
and on the wcak signal W is approximately
25°/W?, and the phenomenon is known as
‘the apparent demodulation of a weak sig-
nal by a strong one’ (or. more briefly,
“rectifier discrimination’’). To see how use-
ful this is, suppose that by mcans of selec-
tive circuits we have made the wanted
station supply a carrier voltage 10 times
greater than that of the unwanted station
at the input to the detector : this represents
a signal/interierence ratio of 20 db., which
would not be very good. But if §/\V = 10,
the ratio of the audio-frequency output
voltages is 25°/W* = 200, or 46 db., which
is tolerably satisfactory.

SELECTIVITY AND TONE CORRECTION

In carly receivers this gain from lincar
Jetection was not always obtained, because
the signal level at the detector was so small
that the detector did not function as an
on/off device. as describedl in connection
with Fig. 1, hut as an approximately square-
law device which conducted rather better in
one direction than the other; since the
stronger signal was thus not sofficient to
stop conduction for part of the cyvcle, the
weaker signal could always produce somie
effect, regardless of its phase relation to
the stronger signal, and ne rectitier dis-
crimination was obtained. One of the first
specialized systems to obhtain this advamage
(thonugh the mechanism was not at first
understood) was the “tone-correction” tvpe
of receiver. The RF circuits (including the
IF. if any) were made of maximum (), so
that a very high gain was obtained at
carrier frequeney and low modulation fre-
quencies. though the higher sidebands were
relatively cut by a very large amount. and
after detection the severe top cut was cor-
rected by AF tone-correction circuits

RECTIFIER DISCRIMINATION

Owing to the strong carrier, this gave good
“rectifier discrimination.” but the top boost
in the AF circuits exaggerated any har-
monics produced in the process of rectifica
tion or by asymmetry of the RI circuits
2 per cent to 5 per cent of harmonics in the
output of the detector could become some-
thing like 50 per cent harmonics in the loud-
speaker. and the popularity of this system
was short-lived. In fact. it died a natural
death with the development of the super-
heterodyne and AVC; the latter required a
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large cnough amplitude at the detector to
insure lincar rectification, while the former
provided the means of getting sufficient
gam, and at the same¢ time madc tt tech-
nically feasible to use selective band-pass
arcuits with a square-topped response, giv-
ing good adjacent-channe! selectivity with-
out requiring tone-correction.

But good tuned circuits are expensive and
ritical in adjustment, even when they work
at a fixed intcrmediate frequency, and of
recent years the number of high-powered
transmitters has been greatly increased, so
that once again selectivity, is a problem
The tone-correction system was on the right
track, but the top boost in the AT circuits
was an intolerable nuisance; the solution
then appears to he to increase the amplifica-
tion of the carrier only, while retaining a
uniforin amplihcation for all the sidebands
{from lowest to highest, and this is the
homodyne system. The three systems are
represented diagrammatically in Fig. 2:
diagram (a), normal receiver with square-
topped response curve; (b), sharp circuits
requiring subscquent tone-correction; and
(c), homodyne recciver with carrier only
accentuated. If wanted and unwanted signal
reach the detéctor with equal amplitudes,
the result will be a hopeless jam; but if
we can add to the desired signal an artificial
carrier of just over 30 times the existing
carrier strengtf oi either, we iinmediately
obtain a rectifier discrimination 257 /W°*
equivalent to 66d8., and reception is perfect,
without any disturbance of the audio-fre-
quency response characteristic. In fact, the
audio-frequency performance is improved,
because an incidental advantage of the
homodyne system is the climination of one
source of distortion in the detector. With a
normal diode detector feeding a load circuit
whose AC impedance is less than its DC
resistance, distortion occurs when the depth
of modulation exceeds some value such as
75 per cent (depending upon the ratio of
AC to DC load) ; but when the carrier has
been artificially incrcased for homodyne re-
ception, the depth of modulation will always
be small, so that the ratio of AC to DC
detector loads is no longer critical

ARTIFICIAL CARRIER

The problem, of course, is how to pro-
duce this artificial carrier, which must be
exactly in phase with the original carrier
of the wanted signal, and therc are two
main lines of attack. According to one
method, the carrier is selected fromn the
input by some form of filter, and amplified
more than the sidebands. There are various
methods of inserting the filter in the circuit.
and a method of sclective negative fecdback
has heen suggested as suitahle (Patent No.
533784, abstract published in [¥ireless
World, Jan., 1942) ; but this does not go
far towards seolving the problem, for the
filter still has to have a very narrow re-
sponse, even if it is connected in the nega-
tive-fzedback line instead of in a straight-
forward coupling between two stages of
amplification. Tt can be assumed that the
receiver 1s a superhet., and probably the IF
will be 465 k.c. while the lowest audio-
frequency can be put at 50 cycles per second.
(Any risc in the response to frequencics
below S0 cycles per second can be easily
offset by a falling-off in the characteristics
of loudspeaker and AT amplifier.) The
carrier-selecting filter mst thercfore have
a band-width of not more than == 50 cycles
per second in 465 k.c./s which is a fairly
difficult proposition even for a crystal filter
In addition, the intermediate frequency must
then be correct to something like 20 cycles
per second, which means that both the
accuracy of tuning and the stability of the
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local oscillator must be as good as 20 parts
in a million for the higher-frequency cnd
of the medium-wave band, and propor-
tionately hetter for short-wave working.

The other line of attack is to use a local
oscillator, somewhat simifar to the 1F beat
oscillator used for CW reception. to gen-
erate the extra carrier voltage, and syn-
chronize this oscillator with the signal car-
rier. Probably most experimenters have
done this at some time or another with a
receiver using a rcacting detector: if the
recaction control is stnooth enough, recep-
tion free from beat note can be obtained
although the sct is mently oscillating. But
this is not really a fair exainple of homo-
dyne reception, since it involves also a
great increase of Q of the tuned vircuit, and
hence loss of high audio frequencies, which
would not be present witlt a separiite osci!
lator. In any case, this is hardly a method
of reception to let loose on the general pub-
lic. But granted the use of a superhct circuit
and a separate oscillator tube for generating
the carrier, which is then a practically con-
stant frequency, there are possibilities in the
way of designing the oscillator specially so
as to hold synchronism over as wide a range
of frequency as possible, thougl cven so,
tuning wou'ld need to be exceptionally ac-
curate, and oscillator drift small. Ouc of the
troubles is that on 100 per cent modulation
the carrier of the signal to be reccived falls
to zero, and the homodyne oscillator would
then be almost certain to drop out of syn-
chronism. (Some data on the effect of
modulation on the synchronization of an
oscillator were published by Eccles and
Byard in an article in Wireless Engineer,
Jan., 1941, Vol. 18, p. 2.) Another snag is
that the artificial carrier from the local os-
cillator would predominate in the output
from the detector. so the DC component
could not be used for AVC, which would
have to be derived from an independent IF
circuit frec from carrier injection.

POSSIBILITIES OF DEVELOPMENT

It is clear that a good deal of development
would have to be done hefore a commercial
broadcast rteceiver could be built on the
homodyne principle. (Perhaps the problem
might appeal to some of the amateurs whose
transmitters are close down “for the dura-
tion.”) But the whole history of radio is the
devclopment of tricky lahoratory apparatus
into something approaching a foolproof
piece of household equipment. For example,
think back to the days of the carliest re-
ceivers and compare them with the present-
day superheterodyne. Instead of single-knob
tuning and a dial engraved in k.c, meters,
and station names. one used to have two
dials, marked only in degrees. which had to
he simultancously at the correct setting be-
fore any hut the local station cou'd be re-
ceived. Instead of AVC to keep a constant
output level there used to he a reaction
control which wusually needed progres-
sive adjustment as one tuned round the
wavcband, in order to keep a hizh level of
sensitivity. Instead of independent volume
and tone controls, there wou'd probably be
a reaction control supplemented by a rheo-
stat in the filament of the RI° tube to con-
trol gain, and the expert would bzlance
reaction and gain adjustments to secure the
desired volumc and band-width. Looking at
this transformation of the radio recciver
and the parallel transforination of the tele-
vision receiver from a 30-hole scanning disc
in front of a neon lainp into the cathode
ray type of receiver, it does not seem unduly
optimistic to say that the difficulties in
herent in the homodyne system of reception
could be overcome in a commercial design.

Wireless World (Londou)
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SQUARE WAVE MEASUREMENTS
AND THEIR FUTURE

square-wave generators covered funda-

mental problems pertaining to design

and service. The service angle dis
cussed, covered the actual circuits involved,
and showed results obtained on an oscillo-
scope, with equipment specially designed for
the purpose. It is therefore imperative that
recommendations and suggestions now be
given so that the experimenter and research
worker can duplicate the results.

METHODS OF MEASUREMENT
Primarily we will concern ourselves only
with the oscilloscope. The scope is the

vT=I1 vT-2

THE first article on pulse generators,

R, Rs

Ry lo Ry are S0-wolt Wire Wound
p- Resistors Telaling 40,000 ohms o |
c| C2 &C; =.05 to .Smfd

DIRECT-COUPLED AMPLIFIER

Re

Fig.1

Direct-coupled amplifier to build up signal before
applying to deflector plates of cathode-ray tube.

only medium, at present, that will meet our
requirements, because on the scope the ac-
tual results can be seen, and measured ; and
if done carefully, will be quite accurate.
Measurements can be made in two ways:
(1) Feed the signal direct to the
deflecting plates of the scope tube.
(2) Use an amplifier, usually incor-
porated in the scope.

DIRECT FED SIGNALS

In the case where a signal can be fed
directly to the deflecting plates two factors
involved are the stray and input capacities
of the circuit, However these capacitances
come into question only when high-frequen-
cy measurements are made. At aundio or
supersonic {requencies they may be disre-
garded. The chief object to bear in mind
1s that the signal voltage be large enough
to give sufficient deflection. Such voltage
1s usually 25 to 75 volts. Depending on the

INPUT VT-I C
C L]
ol 5
R OUT-
I PUT

O

L ¢iCals Should
be .05t0.5 F?s

R4 &Ry Should be

2000 to 8000 ohms

At X,5 X, Insert 250 10 M.H. Chokes

USUAL’'SCOPE AMPLIFIER
Fig.2

Some changes that could be made are indicated.

circuit under test, this voltage may, or
may not, be available. If sufficient voltage
is available, then- all measurements can
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By WARREN MILLER

Experimenters, servicemen and
advanced radio students will be
very much interested in square
waves; a subject which is becomi-
ing more and wmore important.
Their accurate measurement calls
for high-quality equipment, and
how to use what you have is sug- |

gested by the author.

easily be made, and accurate results ob-
tained. Also, it might be suggested that,
depending on the frequency worked, a high
frequency transformer be used for “‘step-
up.”

AMPLIFIED SIGNALS

\When the signal voltage is low, an ampli-
fier must be used. The amplifier should be
the best obtainable, that is, its characteris-
tics must be of the wide band variety. and
it must be uniform in response throughout
its band. Such an amplifier would be one
of the direct-counled type, fed by a wide-
band voltage-amplifier. (See Fig. 1).

ANALYSIS OF COMMERCIAL SCOPES
Only a few of the commercial oscillo-
scopes have such an amplifier; so conse-
quently they are generally used only in
laboratories. The average serviceman's
scope has its limitations, and to try to adapt
it 10 square-wave and pulse measurements
will quickly show up its shortcomings, es-
pecially as regards tlie amplifier section.

fier, that is, by cutting out the first amplifier
stage.

Other 5-inch scopes are deficient in either
the low range or the high range, or in both.
This does not necessarily mean that the
scopes are bad, far from it. It simply means
they were never designed for this work.

ADAPTING SCOPES TO SQUARE
WAVE WORK

The simplest procedure is the following:
First: Replace all coupling condensers in
the vertical amplifier with larger ones. Size
depends on the lowest frequency to be meas-
ured. This is important, because the re-
actance of the condenser (in ohms), will
affect the square wave and if too large will
show distortion. Second: Reduce the plate
impedance of the tubes of the vertical
amplifier section, by using a 2.5 to 10 M. H.
iron core coil of the variable type, and
a plate resistor of 2000 to 8000 ohms in
series with the coil. (See Fig. 2))

These two changes will generally improve
the scope to a great extent and it is worth
doing. Of course the more careful the
changes made (that is, as regards setting
up proper input and output circuits), the
better will be the results. Any number of
such similar changes can be made. For
best and quick results use of the diagram
shown in Fig. 3 is suggested. By employing
this circuit in its entirety, in place of the
one already in the scope, the instrument
will have new and additional uses without
impairing its regular functions.

A very important factor to keep in mind
in pulse measurement work is the amplitude

.3 MEG.

21030MH. 3000 ohms
[
~n

EACH ADJUSTABLE

1000 chms

6ve

TO VERT.
DEFLCTG.
PLATES

SMEG.
2 to40MH.
R.F.C.

2140 M.H.

71

Fig3

B+
350"V

T

A high quality amplifier for square wave work.

As a matter of fact, all servicemen’s scopes
of the 3-inch and 5-inch types will not
give a true picture of square waves. On
the 3-inch scope the limit runs from 90
cveles to 4000 cycles. Above or below these
frequencies the amplifier distorts.

Among the 5-inch scopes, the Dumont
scope seems to be the only one that covers
from the band 2 cycles to 18,000 cycles
without distortion. In this particular scope
the square-wave rage can be extended to
200,000 cycles by a slight change in pro-
cedure. This change consists of feeding the
signal directly into the direct-coupled ampli-
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of the voltages involved. Pulses may run
fairly high in some measurements up to sev-
eral hundred volts, depending on the load,

- so definite provisions must be made to limit

the input voltage. Otherwise, the wave form
will distort, due to overloading of the
voltage amplifier. Perhaps the best way is
to measure the square wave or pulse across
a variable non-inductive resistance which
can be adjusted to permit proper input to
the scope.

For synchronizing, the controls arc used
in the same manner as for sine-wave meas-

urements.
DECEMBER,
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RADIO ENGINEERING IN THE

WAR EFFORT

By ARTHUR VAN DYCK*

portant clement in this war is avia-

tion, that next most important 1is

ordnance, and in third place is ra
dio. Each of these elements has shared
in the general and rapid advance in tech-
nolory of recent years. As a result each
has developed rapidly in capability, com-
plexity, and degree of effect on the practice
of war. Just how rapid and how great that
development has been is clenrly seen by com-
paring their present capabilities with those
of World War 1. Aviation and radio are
similar in that hoth had their introduction
to war in World War 1, and then revealed
clearly their enormous polentialities.

We are concerned here with radio only,
and will And it interesting and helpful to
compare its uses in World War I with those
of today. To those now under forty years
of age, and who, iherefore, were under
fifteen years of age when we entered \World
War I, the radio conditions of that time
are wnknown by personal experience, and
must seem antediluvian, There was no
broadcasting, 1o transmission of pictures by
radio, and transoceanic radiotelegraphy was
sporadic and unreliable. Practical radio-
telephony had just been born. Even radio-
telegraphy was only tive yvears old, in the
sense that only for that length of time had
passenger vessels been required to have wire-
less and operators to be licensed.

\What a contrast is presented by today's
conditions! Now transoceanic radio teleg-
raphy and telephony hoth are giving every-
day reliable service, and hroadcasting covers
the earth. Television and entry into the
higher-frequency spectrum are repeating the
conditions of new possibilities in war which
were brought to the last war by the vacuum
tube and radiotelephony. New and great
significance results from the application of
space radio principles to uses other than
communication, to which radio was confined
previously, such as the now well-known
radio plane detectors. The work of the radio
cngineer would have inestimable value if
radio were used ouly for communication
purposes in ships, planes. and tanks. With
other uses adced, takes on importance
second only to that of the planes and guns
themselves. It seems to me correct to say
that never before in the history of science.
has any branch had as varied. ramified.
and powerful utilization as radio does today.
The radio engineer oi today has a right to
stick out his chest and feel ymportant, ¢ven
as he has the obligation to feel and realize
his responsibility to use to the fullest ad-
vantage his opportunity for unusual service
in this critical time.

As this country approached war in 1941,
the radio industry encountered its first war
problem in the shortage of certain critical
materials upon which radio apparatus had
depended from its beginning. Radio engi-
neers met that problem so successiully that
in spite of shortage and substitution. more
receivers were manufactured in 1941 than
in any previous year.

Then came conversion from civilan home-
entertainment receiver production to the
manufacture of radio apparatus for war.
This was really difficult, becausc military

M OST analysts agrec that the most im-

*President “Qd Fellow, Institute of Radlo Engineers,

New York.
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radio involves degrees of complexity, pre
cision, and ruggedness not known in civilian
radio. It meant changine engincering and
factory practice from designs utilizing crude
tolerances Yo ones of high precision, both
mechanically and  electrically. [t meunt
changing from apparatus required to meet
only the range of conditions between parlor
and kitchen to apparatus capable of working
reliably in the stratosphere and in the equa-
torial desert. The burden of this change fell
most heavily upon the radio engineers. And
well have they carried it—without adequate
sleep. without furioughs, without rewards,
or medals, thev are doing the job.

1 have not recited this story just to record
what has been done so far, or to pat the
profession on the back. 1 have done =0 in
order to silhouette what remains to he done
becaue i we¢ are to continue on to the
greater tasks ahead, with maximuum effi-
ciency, ‘we must realize where we fit in the
picture, and how basically vital radio is
in this war. Furthermore. to advance and
improve we do not need to dwell upon the
good things we have done or are certain
to do, but instead we need to know the
bad. and to correct them.

The new mobility of attack, on land. on
sea, and in the air, is possible only by use
of radio communication. The companion
mobility of successiul defen-e¢ is dependent
likewise upon radio communication. In
World \War I, radio communication was an
adjunct ; in this war it is a vital necessity.
In addition. we have now the applications
of radio techniques to new instruments and
weapons, thereby broadening the field of
radio to limits not yet clearly seen. How
can realization of this situation assist toward
better execution oi the tasks ahead?

The task ahead is not merely the invention
and development of new devices. but even
more important, is wise utilization of the
ones we already have. Uiilization of the
things we have is not in the hands of engi-
neers alone: in «fact, it is mostly in the
hands of others. Therefore. it devolves upon
engineers to educate those others in the facts
of technical life as rapidly and forcefully
as possible. In peacetime we can allow the
time needed for sufficient education to per-
colate slowly through the minds of others
involved. with any amount of accompanying
confusion and loss. In war we cannot with
safety allow that time or that confusion
and loss.

The advances in radio are but a part
of the advance of technology on many
fronts. In aviation, metallurgy, chemistry,
and plastics. to name only a few, the ad-
vance has been so rapid that, as in radio
the nontechnical person could not under-
stand the implications of the early stages
until the final stages had been reached.
So. for example, we have had varions phases
of aviation unappreciated until very re-
cently, althouzh aviation experts have un-
derstood them for many vears. Unfortu-
nately for the world, this condition did
not exist in Germany. There. in Dr. Haus-
hofer’s incredible Institute, and in the Ger-
man Army, was full realization of the new
itnportance of teclmology and a thoroughly
integrated utilizaticn or 1t

There are some examples of the kind

(Continued on page 169
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| RADOLEAK—
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For Essential

REPAIR PARTS

Thousands of prowressive ses-
vicemen rely on Radolek for
their complete requirements of
repair materinls. Muke Itudolek
your dependuble source for es-
sential replacement und repair
purts—tubes, econdensers, vole
ume controls, resistors, trans-
formers, ete.—all at lowest
prices.
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problems—gets delivery to you
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Radio Service Guide is FREE
for the asking. Send for vour
copy today!

RADOLEK P. A. SYSTEMS
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service
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P.A. installations are proof of
quality, superior design nnd top
performance. Complete systems
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speakers and related equipment.
Radolek P.A. Systems give you
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RADOLEK REPAIR SERVICE

Let Radolek repalr your damaged or
burned out transformers. colls. speakers.
test eduipment. ete. Muany items canhnot
now be replaced and therefore repalring
13 the only ulternative. Tralned crafis
men, using precision tocls and factory
methods, assure perfect jobs equal to
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prices or better
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WHERE YOU FIND

NATIONAL union

YOU FIND BETTER
RADIO SERVICE

CONDENSERS
absor

Transmiiting tubes, panel
lamps, cathode ray tubes,
exciter lamps, sound
equipment, photo electric
cells, sound accessories, dry
batteries, flashlight bulbs.

NATIONAL UNION invites . . .

All radio service dealers to enjoy
the benefits of the N. U. Shop
Equipment Plan. The latest in
tube testers and test equipment
are available to you

More than 60,000 com pleted
deals prove the success of this
plan. Investigate now.

N. U
Wwrite

Yodf
Ask ot of

Distribu

NATIONAL Union

57 STAYE ST..NEWARK.N.J.
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A DIRECT-READING
OHMMETER
(Continued from page 149)
formula can be changed to

Rm I-Im
—— and Rinlm. = Rs-R, Im, and
Rs Em
Rs
finally we get Im —
Rm + Rs

In this last equation we have two un-
knowns: Im and Rs; Rin is unknown be-
cause it is equal to the internal resistance
of the meter plus the external series or
shunt resistance. We can now plot a graph
giving values of current vs. values of re-
sistance, and this graph is shown as Fig. 3.

For the purpose of simplicity and con-
venience the writer has chosen Rin to be
equal to 10 for values of Rs from .5- to
100. Any value below .5- or above 100
inakes the rcadings cither of the current on
the meter or the resistance values on the
graph inadequate for all practical purposes.
However, if we multiply the munnerator and
denominator of the right member of the
last equation by 10, the values of Im will
remain the same for a new set of values
ranging from 10 to 1,000. In order to ac-
complish this, ali we have to do is increasc
the “internal” resistance of the nieter tc
100 and multiply the resistance units to be
tested by 10. The cquation then hecomes:

10Rs

——  which can also be
I0Rm + 10Rs

Rsl0

10Rm -+ Rsl(_)

where Im will remain the same hetween the
values of zero and 100 when Rs and Rm
are multiplied sintidtaneously by 10. You
can thercfore readily sce that there is no
limit to how far we can go with this pro-
cedure, if it were not for the limiting factor
Rm. Because when Rm is increased above
100,000 the voltage required would have to
be very high in order to get | ma. through
the circuit. For all practical purposes the
ranges shown in Fig. 3 are suffictent. It is
possible, however, to. measure resistance
values up to 5 megohms by using Rm
100,000, and the graph shown in Fig. 4.
The milliammeter used, as stated before,

Im

translated as Im

S
4
g /
3 A
S V
2012 L
1 —
9] .92 .93 .94 .95 .36 .97 .93
METER READINGS (MA )

Fig. 4, Graph; range: | to 5 megohms.

has a 0 to | ma. range The internal re-
sistance of this meter is 27 ohms. In order
to obtain a resistance Rm of 10 ohms it is
necessary to shunt the 27 ohms with a 16
olun resistance. The two resistances in
parallel are equivalent to 10 olims and the
results obtained are the same as if the in-
ternal resistance of the meter was 10 ohms.
It is thereiore necessary to close Sw. 1
when resistors of less than 10 ohms are to
be tested. It can also be scen that by shunt-
ing the internal resistance of the meter and
still keeping the current in the mcter at
full-scale deflection, the current through the
entire circuit will be approximately 2.7 ma.
This will require about 300 V. of D.C. in-
stead of a little over 100 V. In order to
avoid the necessity of using a higher voltage
the 90,000 olim resistor may be short-cir-
cuited by Sw. when the 16 ohm shunt is
being used.

Of course if anyone has a meter the in-
ternal resistance of which is 10 ohms 6r
less, switches Sw. 1 and Sw. 2 can be
eliminated. According to the writer’s infor-
mation, however, no such meter is listed in
any of the manufacturers’ catalogs.

There may arisc in some reader’s mind a
doubt as to whether the scheme used for
obtaining Rm 10 ohms is mathematically
correct—it is! The writer has worked it
out mathematically; and for the purpose
used, it is exactly the same as if the internal
resistance was 10 ohms. The mathematics
involved are a little bit complicated. To
work it out would require a lot of figuring
which is beyond the scope of this article.
Any radio enthusiast who would like to
work this out for himself, can spend a Tew
interesting minutes in solving this problem.

HOV/ LCNG WILL OUR RECEIVERS LAST?

ACCORDING to a recent survey, ap-
parently conducted by NBC, about
10% of the 60,000,000 sets in use in Ameri-
can homes last June, will be out of commis-
sion in June, 1943.

Of course the reasons for this arc the
usnial break-downs, ordinary obsolescence,
lack of replacement parts and tubes, etc.

And by the middle of 1944 it is going to
be pretty bad. The estimated number of
dead receivers by that time will be increas-
ing at the rate of about 14,000 a day.

FUTURE PROSFECT

If the war keeps up threce or four more

years it looks as though the inajority of

homes will be without a radio. And even
after the war is over it will take some
time for the factories to get back into civi-
lian production.

This prospect is sericus in view of the
fact that hroadcasting is so vital 1n getting
news to the people, and in providing enter-
tainment and other morale-building pro-
grams.

Coupled with this is the fact that there
is a desperate shortage of service men and
it won't be easy for the home owner to get

RADIO.CRAET
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the repairs made on his old radio. )
What replacement parts will be available
are going to be hard to get.

FUTURE FM

Even though all this has little or nothing
to do with FAM at the present time, it will
be of importance after the war.

Right now of course the AM stations are
doing an excellent job; but when the war
is over and the majority of present receivers
are in the dead dodo class, the listener will
be on the lockout for the latest, and the
latest will be FM receivers.

The public will probably go overboard
for these quality receivers; and especially
in view of the fact that the trend might be
to keep the powerful AM stations to cover
the rural areas, and place the city locals
on the FM band.

This all makes sense; and may probably
be considered a little revolutionary, but the
war is bringing about a lot of changes, and
a few in radio broadcasting and receciving
are bound to come. When something comes
along that is a change for the better—such
as FM is—the chances are it will be
promptly accepted by the listening public.

PECEMBER, 1942
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PHOTOELECTRIC MEASURE-
MENT OF COLOR

INTEREST in the measurement and quan-
titative specification of color has grown
rapidly in recent years because of the in-
creased usc of numerical designations of
color in purchase specifications for paint,
paper, ceramics, and other materials, and be-
cause of the increased attention given to the
appearance of many finished articles sold
on the market. The photoelectric method of
measuring color is simple and direct. and its
possibilities have not been examined until
recently. Although new filter-photocell
methods for measuring color have heen an-
nounced frequently during the last 15 years,
measurements have shown that the fiters
and photocells in most of these instruments
were not properly chosen, as regards spec-
tral character, for making thc purported
measurements of color.

In Circular C429, recently reteased by the
Department of Commerce, Richard 8.
Hunter describes a number of types of color
tneasurements which can be made with any
device having a source, three filters, and a
photocell. Because the resultant threc com-
binations of source, filter, and photocell are
nearly equivalent spectrally to the ICI
standard observer for colorimetry, measure-
ments with them give valuable quantitative
color information. However, as it was not
possible to obtain combinations exactly
equivalent to the ICI observer, these meas-
urenients are not in exact agreement with
colorimetric values computed from spectro-
photometric data. The suggested photoelec-
tric combinations are nevertheless well
suited for measuring the color differences
between spectrally sumilar specimens.

STATEMENT OF THE OWNERSHIP, MANAGEMENT.
CIRCULATION, ETC.. REQUIRED BY THE ACT OF
CONGRESS OF AUGUST 24. 1912 AND MARCH 3, 1933.

0f Raclo-Craft incorporating Radlo & Televiglon, pub-
Jished monthly at Springticld, Mass., for Oclober 1. 1943
Htate of New York
County of New York

Before me. a Noiaty ['ublle In and for the Stute snd
county aforesald. personally appeared Hugfo Gernshack,
who, having been <«duly sworn according to law. depoces
4and gays that he {8 the edltor of Radio-Craft, incorporating
Radlo & Television. and that the followlng is. to the best
of his knowledge and bellef. a true statement of the own-
ership, management (and if a dally paper. the elreulatlon}.
ete., of> the aforesald publleation for the date shown In
the sbove cabilon, required by the Act of August 24, 1912,
us amended by tho A€t of March 3. 1932, emhodled in
sectlon 537, Postal Laws and Regulations, printed on tho
reverse of (his form. 10 wit

1. That the names and addresses of the publlzher. edi
tor. managing editor. and business managers are: Publisher,
Raderaft I"ublications. Ine.. 25 West Broadway. New York.
) Editor. H. Gernshack. 25 West Broadway. New
York. N. Y.: Managing Editor. none; Business Managers,
no.e

2. That the owner fs: (Il owned hy a ecorporation, kts
hame and address must be Stated and also Immediately
thereunder (he names and addresses of stockholders own
ing or holding one per cent or more Of total amount of
stock. 1f not owned hy a ecorporatlon, the names and
addresses of the individual owners must be given. If
owned by a firm. company¥., OT Other unincorporuted con-
cern. its name and addresg. as well as those of each
indivi~y»l memher must be Flsen.} Raderaft Pudlications,
Ine.. 25 West RBroadway. New York, N, Y.; H. Gemnsbark.
26 West Broadway, New Yok, N. Y.

3. That the known bondholders. mortgagees. and other
security holi'ers owning or holding 1| per eent or more
nf total amount of bonds. mortygages, nr orher securitles
arg: (" there are none. so siatel. None

4. That the two paragraplis mnext
names of the owners, stockhinlders. and secnrlty holders
1t any. contain not only the 1ist of stockhniders ard
seeurlty holders as they appear upon the hooks of the
enmbany -but also. In cases where the siockholder or
ecurity helder appears upon the bnoks of the campany
A% trustee or tn any nther fiduclary relatlon. the name of
the nerson or rovporation for whom sneh trustee is acting.
ts elven: also that the sald two paragraphs contaln state
ments embracine aMant's il knowledrge and hellef as to
the elreumsatsrens and condilions under which stoekholders
and securlty holdemt who do not annear upon the baoks
of the commany as trustees, hold stock and securitles in a
apacity other than that ot a hona fide owner: and this
afflant has no reason to helleva that any other peTson.
ssoclation. or cormoration has any interest direct or in-

ireet In the sald stock. honds. or other securities than
s so flate! hy him

5. That the average numlier of coples nf each issue of
this publication sold or distributed. through the mafls or
otherwise, to puld gubseribers durinz the twelve months
péeceding the cate ghown ahove I3 -
Im’l'll;ls, information ts reauired from daily publication:
o -

ahove. giving the

(Signature of nublisher)
GERNSBACK
me thls 2Rth day of

MAURICE COYNE. Notury Publie
{Commission exiiires Mareh 30, 1944.)
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HALLICRAFTERS & HALLICRAFTERS %
LET’S ALL <
' >
PITCH IN! -
-
WE CAN all help win this war by selling -
our government the communications re- (]
ceivers and equipment they need quickly and »
in sufficient quantities. >
That is the reason we are paying highest "
cash prices for used communications equip- -
ment. m
When this war is over you will be in the Lo
market for new equipment and by taking w
advantage of our offer to purchase your
T present equipment at higll;est cash pr:icels tytc:au »
will be in a position to buy new and better
COMPLETE equipment than you now own.
,ST_OCKS Write, telephone or telegraph us descrip- X
& Weatill eve louge tion of your used communications receivers, >
i ofsnece iy G transmitters and parts of standard make; -
meter  equipmant, e you will be paid cash immediately without -
terapthibes: transfarm. bother or red tape. We are particularly in- L
erai Les Btots oo enns terested in Hallicrafters. o
ers, pancls, chassis, N
andiradiol parisfetisll We also have a store at 2385 Wertwood »
e Wa adlh S0 Blvd., West Los Angeles, Calif. >
rent  code  teaching -
equipment. Your or- -
der: d inquiries in-
e e Bob Henry, W9ARA o
HENRY RADIO SHOP w

““WORLD'S LARGEST DISTRIBUTOR

BUTLER, MISSOURI

OF COMMUNICATIONS RECEIVERS"

* * * * *

*

* * * *

MOLECULES GET TIRED

Dr

N. C Rcese. research engineer at a
Westinghouse Iaboratory, is shown measur-
ing the amount of “fatigue” in a piece of
fluorescent glass. This fatigue phenomenon
occurs when the glass is exposed to constant

The

and continuous uhlraviolet radiations
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molecules of the glass which are responsible
for the fluorescence, et “tired” and lose a
great deal of their ability to fluoresce. How-
ever, if left for a “rest” in the dark they
regain their original strength and can
fluoresce once more.
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PRESENT STATUS OF
DIATHERMY

EADERS will recall how the problem
R of interference was discussed, in the

columns of Radio-Craft, and how

after Pearl Harbor it was found that
the Japs were using these ultra-short-wave
machines to communicate intelligence to
Nippon. They were not detected locally at
first, owing to its being considered part of
local hasli, but when all amateurs had to
go off the air, and inland comimunications
also, except the military, investigators were
able to track them down.

The Japs were smart enough to use the
|"skip-dislance" effects of UHLF. radiation.

All machines, no matter in whose hands
they arc. had to be registered last June.
Therefore it is now ipso facto evidence of
espionage if one is found using an unregis-
tered machine

An interesting sidelight of the registra-
tion showed that there are some 75,000
diathermy inachines in the ' New York area
alone. So it can be seen what juicy possi-
hilities there were for spics and saboteurs.
Fortunately, the watchful eyes of the F.B.1.

ror many years Meissner Coils have

PLASTIC If
TRANSFORMERS

been the accepted standard by engineers

who insist upon high quality performance

. Meissner precision coil construction
. . they are the best that

engineering research and modern pro-

never varies .

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 nearest Meissner distributor today.

M1 CARMEL, ILLINOIS

“PRECISION-BUILT PRODUCTS”

The moat populas seplacement types.
Compact in size, 1% square, 2'4"
high. Available in all Irequencies
from 175 ké. to 456 ke. List price
$1.10 cach

UNIVERSAL
ADJUSTABLE

COILS
Adjustable — Inductsnce Ferrocart
{lion Coze) eclls will replace the
broadcast band coils in practically

any raceiver. 3 types svailable, An-
tenna, RF, Oncillator. List price $1.38

COMPACT
ANTENNA —-RF COILS

g
ldeal unmite tor replacement in com-
pact midget or auto Radio sets. Coils
wound on iorm %" in dlameter, 14"
long. List price, eithes type, Anten-
na o1 RF, 50c eadh.

RADIO ENGINEERING IN THE
WAR EFFORT
(Continued from page 157)
of thing which we in radio need to do m
our own industry, to improve our integra-
tion, co-ordination, and utilization of tech-
nical possibilities, and which can be men-
tioned in public forum. One is the utilization
of the broadcasting system for public in-
formation, instruction, and control in the
event of air attack. So far this vast system
has not been arranged for such uce at all,
in spite of its obvious availability and effec-
tiveness. Let us examine this particular sit-
uation from the integrated technical view-
point, which of course includes radio, mili-
tary, and psychological factors, and see
what conclusion wonld be reached.
Preparation of protection against air at-
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tack on this country has the following fac-
tors.

1. Attack will come unexpectedly.

2. Anack is almost certain to include
new elements of attack (because this is
past practice of the enemy in new attacks).

3. Rapid distribution of information to
organized workers and the public regarding
new elements of attack can mecan the dif-
ference between catastrophe and successful
resistance.

_4. Instant calling or signaling to certain
vital organized workers (such as auxiliary
firemen and home guards) is necessary if
they are to be of service quickly, as they
must be to he effective.

5. The American people are not like

(Continwed on page 188)
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and the F.C.C. nab the offenders right off
the bat.

However, it is well known and taken for
granted that diathermy machines must be
kept in operation for the benefit of those
needing treatment. After all, maintenance
of good health is part of the home fromt
defense job.

Dr, Alfred N. Goldsmith, inventor and
scientist, has pointed out that ‘“‘uncen-
trolled diathermy is bound to become za
menace to radio and television receiver
enjoyment.” “\Vhen you see streaks flick-
ing across the screen of your television
set,” said Dr. Goldsmith, “ten to one it is
caused by diathermy; perhaps your own
family doctor in the next block is unknow-
ingly the cause. The family doctor would
not send information over his diathermy
instrument to an enemy of his country, but
he may be unconsciously causing inter{er-
ence in your receiver by what engineers
call leakage radiation. In fact, he may be
interfering with your favorite radio pro-
gram even though his instrument is miles
away.

“Of course we cannot abolish diathermy,
but we engineers should supervise its use,
not medically (leave that to the medical
men) but electrically, to end interference
Every radio factory in the country -uses
dozens of shielded rooms in which to test
sets before they are marketed. All dia-
thermy should be applied in small rooms
surrounded with copper mésh like the screen
door. That is one thing the radio man can
teach the diathermy specialist.

“And in the end le would find such con-
sideration for listener-patients to be ethical
courteous, and just plain good business.”

Research by the electrical and radio in-
dustry has shown that these machines can
be utilized for therapeutic purposes, provid-
ed their radiation is kept from interfering
with radio signals, This can E2 done by
shielding. Shieldine of the entire equipment,
the patient, and the power sunply lead-in.
This means of course the use of copper and
similar wartime-scarce meta's, which com-
plicates the problem, but we can count on
Yankee ingenuity to work out a satisfactory
solution before long.

And even if the shielding be accom-
plished, it is necessary that the machine be
inoperative when the door of the shielded
room is opened.

The radio industry, the F.C.C., the med-

(Continged on page 188)
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TWENTY WAYS TO USE
THE “ELECTRIC EYE"

By C. W. PALMER

One of the most interesting fields for experiment—by the radio fan—is the
use and application of photoelectric cells. While these circuits are not new,
they will give a good start to those interested.

in 1889 by Hallwachs—who found that

crystals of fluorite not only became

¢lectrically charged by heat, but also by
exposurc 1o sunlight or to the hght of an
electric arc, both of which are rich in ultra-
violet light. It has been scientifically dem-
onstrated that every matcrial is electrically
sensitive to hight—conductors and insulators
alike all emit electrons when exposed to a
suitable source of light. Some materials ex-
hibit marked photo-sensitive effects, while
others are notably inscnsitive,

There are many practical uses in every-
day life for photoelectric cells (the devices
which operate by means of plotoelectric
cffects). In indusiry they are used for
counting, sorting, regulating artificial light-
g, protecting workers, and many other
such tasks—in the home they are applied to
opening doors, turning on lights, announc-
ing guests, smoke and fire alarms, burglar
alarms, etc.

Photoelectric cells may be divided into
five gencral classes:

The selenium cell—or photo-conductive
cell which is perhaps the oldest practical
photo-cell. The fact has been known since
185] that the resistance of selenium de-
creases when light falls upon it—though
the effect was not understood or applied
until about 1890.

Photo-voltaic cclls—or light batteries as
they are sometimes called. They are of the
wet type having clectrodes in a suitable
liquid. They produce their own voltage
when light falls on them.

The photoelectric tnbe—which consists of
an alkaline covered cathode and an anode
enclosed in a glass or quartz bulb and
either evacuated or filled with an inert gas.
By means of a “B” battery a current is
caused to ‘flow from cathode to anode and
this current is controlled by the amount of
lght impinged on the cathode.

Semiconducting layers of cuprous oxide
similar to the rectifiers used in radio work
form the fourth type. This type resemnbles
the light battery in that it produces a cur-
rent wheri illuminated.

Still another type consists of a flat metal
plate with a suitably sensitized surface
which becomes a gencrator of electricity
when exposed to light. This type is known
as the photronic cell.

The last two types are generators, in
that they convert light into clectricity di-
rectly, without an intermediate source of
current.

HOW THEY ARE USED

The photo-sensitive cell—whichever type
is chosen—may operate a sensitive magnetic
relay and so accomplish electrical or me-
chanical tasks controlled by a source of
light. Some types produce current differ-
ences sufficient to actuate the relays directly,
while others require amplifiers to increase
the change in current sufficiently to operate
practical relays. (With sufficiently sensitive
relays, any type could work directly—but
the relays would be too costly and too deli-
cate for practical usc.)

RADIO-CRAFT
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THE CIRCUITS

The circuit in Fig. 1 shows how a sele-
mum cell is connected 1o an amplifier tube.
This type of cell can actuate a relay directly
and, in fact, 1t is usually used in this way.
The device shown is a rather specialized use
of the cell for idicating the intensity of
light—such as the light in a room. It is used
(practically) for regulating the amount of
artificial light used. The citguit may also be
applied to other control applications where
unusual sensitivity is needed.

The circuit in Fig. 2 illustrates the nor-
mal way of connecting up a photronic cell
to other equipment. Fig. 3 shows two ways
of connectmg the photolytic cell (this is a
photovoltaic cell) where uninterrupted light
15 used to actuate it and also when a modu-
fated light—such as that found in talking
movies—is the controlling means.

The circuits in Figs. 4 and 5 are prac-
tical ways of connecting gas-filled or “hard”
photo-tubes. Fig. 4 is known as g “forward”
circuit in that when the tube is dark, a
minimum plate current flows and the relay
is inoperative. Then when light falls on the
cell, plate current of the amplifier increases
and actuates the relay. Fig. 5 is a “reverse”
circuit in which maximum plate current
flows when the cell is dark and a decrease

occurs when the cell is illuminated. Thus
the relay opens when light falls on the cell.
The contacts on the relay may be selected
10 open or close the circuit {or either for-
ward or reverse arrangements.

It is interesting to note that A.C. is ap-
plied to both the photo-tube and amplifier—
as both act as rectifiers.

Certain radio tubes exhibit marked photo-
clectric effects and may be used by the
experimenter in this field with fine success.
We refer particularly to the type 45 with
the common “black-plate.” The grid. is left
floating—by cutting off the grid prong, as
shown in Iig. 6 and tHe plate is connected
in series with a battery 1o the relay or an
amplifier tube. A tube should be chosen
whicli is clear at the top so that light can
reach the plate casily.

HOW TO USE THE PHOTO-CELLS

There are numerous interesting experi-
ments that can be performed with photo-
cells connected in the ways described. For
exanmiple, Fig. 7 shows how a bell or alarm
can be sounded by the rising sun in the
morning. By reversing the relav contacts, a
lamp or light can be turned on when the
sun sets. I'ig. 8 shows how a practical

(Continued on following page)
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These dlagrams show several Interesting applications of the standard types of photo cells. The selenlum
cell is olso known as photo-conductive; the photolytic as photo-voltaic. These circuits constitute an
excellent guide to hooking up phototubes.
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Fig. 5 shows a ‘‘reverse circuit” thet is, one in which maximum plate current flows when the cell
dark, and minimum current flows when the cell is illuminated, thus causing the relay to open when light
falls on the cell. Fig. & shows a 45 tube which has a black plate {the type that exhibits photc-electric
e used by the experimenter with fair success. The grid prong is cut off at the
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The applicaﬁcns shown in F1gs. 10 and 1] show how visitors can ba announced aud welcomed by photo-
electric cells. Fig. 12 shows one of the industrial applications, such as testing the lustre of cloth.
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Fig. I3 shows how two cells are employed for comparing colors or light intensities. The cells are
connectad as two arms of a Wheatstone bridge and any diffarence in 1ight 13 recorded by tho cells
causes an unbalance to occur which is recorded on the milliammetar. Tha set-up In Fig. 14 is a practical
device for measuring light intenclty.
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(Coutinued from previous page)
burglar alarm is made up. In this applica-
tion, of course, it is preferred to use an
ultra-violet or infra-red ray which is not
visible to the human eye but will actuate the
PE. cell. An arclight or a strong spotlight
with a sheet of thin bard-rubber over the
front is fine for this “invisible light” (some-
times called “black” light).

The arrangement in Fig. 9 shows how a
parking light can be turned on a parked car
either by the headlights of another ap-
proaching car or by the setting sun. For
the former use, the photo-sensitive cell
should be mounted low on the car—in the
direct path of the beam of an approaching
vehicle. Two are needed—one for the front
and one for the back.

The applications in Figs. 10 and 11 show
how visitors can be announced and wel-
comed by PE. cells. The arrangement in
Fig. 10 shows a spot of light across the
doorway which is interrupted by the visitor
thus ringing the door bell automaticaily.
The one i Fig. 11 automatically turns on
a light over the door when anyone ap-
proaches it.

COMMERCIAL APPLICATIONS

The circuits in Figs. 12 and 15 show
some interesting industrial applications of
the photocell which show the methods -used
and are thus of interest to the experimenter
who may apply thein to his own needs.

Figure 12 is a method of testing the lustre
of fabrics by revolving them very fast in
the path of a light beam and registering the
reflected light impinged on a PE. cell. A
sample of the clotl is sccured to the disc on
the motor. Figure 13 shows how two cells
are employed for comparing colors or light
intensities. The cells are connected as two
arms of a Wheatstone bridge and any dif-
ference in the light recorded by the cells
causes an unbalance to occur between the
cells which is recorded on the milliammeter
Different colors reflect differently. This ar-
rangement is also used for examining paper
on rolls for breaks or thin spots, etc., and
for many other applications.

The set-up in Iig. 14 is a practical device
for measuring light intensity. This is ap-
plied to the control of light in industrial
plants—to the examination of translucent
objects and to similar commercial uses. One
of these devices can be applied to photog-
raphy as an experimental “exposure” meter.
A battery is copnected with a suitable high
variable resistance to oppose the plate cur-
rent from the “B” battcry, so that the mil-
liammmeter reads zero when the cell is dark.

For certain specialized tasks, the speed of
operation is an essential factor. Ordinaty
circuits such as those given above are not
quick enough in action to serve the purposc.
Such applications as the control of hot steel
to respond to the radiant encrgy of the bars
—10 the control of package wrapping ma-
chines to insure the correct register and the
printed matter on the wrapper, and for
aligning properly the end crimp on tooth
paste tubes with the printed matter on the
tube—require unusnal sensitivity and great-
er speed than normal. The circuit in Fig. 15
shows a commercial 1mit which has the
necessary speed. The PE. cell actuates an
amplifier of the triode type and this in turn
triggers a grid-glow relay tube into action.

The applications and methods presented
here are by no means a complete summary
of the possible uses for PE. cells. Such a
survey would require a complete voluine to
cover, in even a sketchy manner. However,
a few of the most interesting applications
for the experimenter and radio enthusiast
are outlined. They may help those who are
interested to apply these interesting devices
to their own particular needs. The valucs

(Continued on page 187)
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CENSORSHIP VS. RADIO

PROGRESS
(Continued from page 135)

must be killed, even after it had been point-
ed out that the Nazis and Japanese have
used and are using the identical device. The
censor made the weak excuse that the
American device could perhaps be used in
“a different manner” than similar devices,
now uscd by the enemy. This certainly
again is under-cstimating the technical in-
telligence of our two major enemies, who in
the past have shown that when it came to
radio devices, they certainly could match
anything that we have.

" Other censors act in this pattern because,
as a rule, they do not have the technical
training required to distinguish  hetween
what is new and what is ancient. Magazines
of the type of RADIO-CRAFT, as is well
known, are read closely in all foreign coun-
tries. Most first-class radio magazines have
a good-sized foreign subscription list. This
brings us to the “export” *censor, who
kitows all this quite well; yet he has banned
R ap10-CrAFT back numbers, going back as
far as 1940, despitc the fact that such copies
have been sent all over the world before
Pearl Harbor. So what happens? We have
a long list of items which we must tcar
out of copies of old magazines hefore they
zre allowed to be shipped abroad! For some
reason, the same censor scems to have his
face set ~dead against anything whatso-
ever with the words *“frequency miodula-
tion” in it. Yet, if there is one radio sub-
ject on which there has peen published a
veritable torrent, not only here, but abroad,
it is the subject of frequency modulation.
Once Professor Edwin H. Armstrong had
explained the principles and technical data
of frequency modulation, there was little
that any one could add to it, except routine
developments; consequently, articles which
RaDi0-CRAFT has heen publishing on the
subject cannot in any way be considered
revolutionary news. They are merely rou-
tine observations by various writers, serv-
icing information, ete.

The samc is the case of televisior on
which no major recent developments have
been made and certainly not much prac-
tical information has or can be published
because, for the time being, television, for
all purposes, stands still. Nevertheless, the
export censor does not allow certain arti-
cles on tclevision to leave the country
tither, even if the information is well known
in every country the world over.

Then there is the matter of U. S. patents
which are under a particularly poweriul
taboo by the censors. Now then, as every
one knows, the United States Patent Ga-
zette publishes all new patents each and
every week so anyone interested in any pat-
ent whatsoever can see and read for him-
sclf. Wiscly, the patent office often refrains
in war times from publishing certain in-
ventions known to have a war aspect. That
leaves the other routine inventions open
for the inspection of all. The export censor
may tell you that the Patent Gazette can
probably not be sent abroad, but that is not
the point. If an Axis Intelligence oper-
ator sces an invention which he thinks has
merit to his country, he will find ways and
means to send 1t out of the U. S.—censor-
ship or no censorship. The censor Limself
knows this well but he will tell you that
he must make it as tough as possible for
the cnemy so that no information of this
type shall leave the country.

All of this is indeed, beside the point, be-
cause we doubt that there is anything print-
ed in the Patent Gasette vital to the encnmiy ;
and, for this reason, patent information
printed bv a magazine only copies such
material from the Patent Gasette; there-

RADIO-CRAFT
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fore it can do little harin elscwhere.

We appreciate the fact that perhaps we
have not been at war long enough so that
the various censors can distinguish between
military and non-military technical infor-
mation. The simple remedy seems to lie
in a technical censorship hoard who in-
telligently can deal quickly with a tech- |
nical problem whenever it comes up;
and that is really all that the technical
publishers of America desire.

SEVEN NEW RADIO TUBES |

{Continued from page 151) |

ndividual tubes, or by utilizing a combina-

tion of these two methods. ]

<.« |LEARN COD
0.3 amps,

TABLE VI—6AGS
R.F. Amplifier
Heater Voltage (A.C. or D.C.)
Heater Current
Plate Voltage
Screen Voltage
Plate Di=sipation 2 max. watts
Sereen Dissipation 0.5 max. watt
Typical Operation and Characteristica—Class Al
Amplifier

300 max. volts
160 max. volta

Plate Voltage 100 126 250 wvolts
Sereen Voltage
{Grid No. 2) 100 125 150 volts
Cathode-Biap
Resistor 100 100 200 ohms
Plate Resistance
(apzrox.) 03 05 08 megohm
Transconductance 47560 5100 5000 micromhos
Grid Bias for Plate
Cur. = 10 pamp. -5 -6 -8B wvolts
Plate Current 55 1.2 7 milliamp.
Screen Current 1.6 2.1 2 milliamp.
TABLE Vi1—éJe
A.F. Amplifier
Heater Voltage (A.C. or D.C.) 6.3 volts
Heater Current 0.45 amps.
Plate Voltage 150 max. volts
Plate Dissipation
(cach unit) 1.5 max. watts
Characteristice—Class A1 Amplifier—Each Unit
Plate Voltage 100 volts
Cathode Bias Resistor® 50°*° ohms
Plate Current 8.6 milliamp.
Amplification Factor 32
Plate Resistance 8000 ohms
Transconductance 5300 micromhos

R-F Power Amphfier and Oscillator—
Clans € Telegraphy

D-C Plate Voltage 150 max. volta
D-C Grid Voltage 40 max. volts
D-C Plate Current

{per unit) 16 max. milliamp.
D-C Grid Current

(rer unit) 8§ max. milliamp.
D-C Plate Input

{per unit}) 2.26 max. watts
Plate Dissipation

(per unit) 1.5 max. watts

Typical Operation st Moderate Freamencies in
Push-Pull—Both Unita®**
{Key-down conditions. per tube withont
modulation)
D-C Plate Voltage 160 volta
D-C Grid Voltage
From a fixed
supply of 10 volts
From a grid
resistor of 625 ohms
From a cathode
resistor of 220 ohms
D-C Plate Current 30 milliamp.
D-C Grid Current
{approx.) 16 milliamp.
Driving Power
(approx.) 0.36 watt
Power Output {approx.} 3.6 watts
*Under maximum rated eonditions, the re-

wistance in the grid circuit should not exceed 0.5
megohm with cathode bias. Operation with fixed
bias s not recommended.

**Value is for both units operating at the spe-
cified conditions.

e Approximatety 1.5

1942

watts can be obtained

www.americanradiohistorv.com

*EXPERIMENTERS *

Sets, parts. supplies, public
address systems, amatour equip-
ment, testers, hits and fluores-
¢ent highting at lowest pnces.
Huge stocks. bought months ago
ready for shipment the same
day your order i3 recewved. The
Defense Program is making big
demands on gur industry’ but be-
cause of our advance buying we
are sble to fill your orders
promptly and efficiently.

PACKED WITH
VALUES!

BURSTEIN-APPLEBEE COMPANY

1012-18 McGEE STREET, KANSAS CITY, MISSOURE

the way you'll
be using it by

SOUND

The hest way to lesrn
o read code is_ by lis-
tening 1o code. The best
way o leam to send
code 1B by hearing your

V| g repcated
back to you. With the
new All-Electric Marter
Telenlex Code Teaching
Machine, You learn code
the natural. easy
einaling way. oml

L ment ever p

which_ records your sending in visibie do.x and dashes—
then SENDS BACK your own key waork at any speedd you
desire. There are NO PERFORATIONS=NO INK. Far sune-
Tior 10 anylhing cver developed . . . a marvel of simpiie-
ity. That's why practically every school teaching code uses

fan.
in-

low enst per month. FREE eatalog 812.

No obligatien.

TELEPLEX CO., ersev'einw. Wi

Complete Plans

For RAuilding  Uaeful
and  Praetieal Thingy
at Hame. FEoch issue
of Popular Homecraft
I8 erammed with niaiia
fer making such beau.
tiful and usefu! things

oln, -
leathercraft,
copper You'll fint
“how™ (o muke almost evervthin? from the Dages
Papular 1lomecraft. Scores

nmuhe cvery ster simple_ax A B C.

magazine
Six Months' Trial $1.00
Send $1.00 today for trial six months' subscripiion
Mancy Dack If Not Delighted.

POPULAR HOMECRAFT

37 pPalmolive Building Chirago. fli.

ial 6 Months *12°

OPPORTUNITY AD-LETS

Adrertisements In this sectlon ¢ost 1o Cenls 3 word
for each inseriiom. Name. address and initiula inust
be included st the abore rate. Cash shauld aecom.
pany all classified advertisements unlesx placed by
an accredited advertislug azeney. No advertlsement
for less Lhaw Lles words accePled. Ten Dercent dbis-
count six issues, twenly percent for Lwelve dssues.
Objectionable or misleading adverlisements mnot ae-
cepted, Advertlsements for Jamuary, 1943, 1ssuo must
reach us not later than Decembor 10, 1942,

Radio-Craft = 25 W. B'way ® New York. N, Y.

of
f  drawinzs and photographa
“*How-To-Do-tt**

A real

RADIO BERVICEMEN AND EXPERIMENTERS SEND
for our giant radio catalogue. Savo doflurs. United Radie
Co., (10001') Newark. N. J.

OSCILLOSCOPE AND OTHTR RADIO PARTS wanted
tor cash. Send Mst with prices to John Hart, 1123 Broad-
wiy, Nuw York, N, Y,

FOXR SALE-Fqulpnient. Stock. Al's Radio, 10-11 49
Avenue, Long Island Ciiy.

BURNED OUT RAD'O TRANSFORMERS CAN BR
salvared. We rewind all types of transformers. Write for
list. Transformer Rowlnding Service, 1303 West HIl,
Valdosta, Geergia,

when the 6J6 is used at 250 me. as a push-pull
oscillator with a plate voltage of 150 volts, with
maximum rated plate dissipation and with a grid
resistor of. 2000 ohms common to both units.
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The ploto on the left shows the radio made of junk parts: that on the right shows the author tuning-in.

THE VICTORY RECEIVER

receitly wrote us that he is in the

arme forces of our government and

desiring to improve his code needed
an inexpensive short-wave receiver to do
s0. I was appointed to take care of this
matter. At first, I decided to buy him a
used receiver, but soon discovered that it
is next to impossible to purchase one. My
next idea was to build one, but again we
could not buy some of the necessary parts.
This led me to the pile oi radio junk 1 have
been gathering for the past several years,
out of which came what | call the “Victory
Receiver.” This set was built with parts ob-
tained from a dozen receivers. both broad-
cast and short-wave. I did not find it neces-
sary to purchase a single part!

ONE of the members of our radio club

ASSEMBLY

The chassis which | used was covered
with rust, but made to look like new with
some steel wool, a brush and paint, and
plenty of elbow grease. The tuning con
denzer was one used in a T.R.F. recciver
about a decade ago. [t consisted of two
gangs and its capacity was 00035 mid. I re-
moved all but four rotor and five stator
plates. As the plates which were removed
were of a'uminum they were contributed
to the local junk yard and are being used
probably in the construction of an airplane
by now. The trimmer condensers were also
removed. These operations converted the
tuning condenser to .00014 mfd.

The regenerator control R-2, is a 25,000
ohm potentiometer, such as is used in thou-
sands of AC-DC broadcast receivers as
volume controls. It was slightly noisy, but
this was remedied by connecting an 8 mfd.
150-volt filter condencer C-13, from the
screen grid of the 6J7 detector tube to
ground making its action entirely smooth
and noiseless.

The filter condensers C-11 and C-12 are
20 and 40 mfd. 150 volts. These were sal:
vaged along with the filter-choke from
an AC-DC receiver. The high capacity of
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the filter condensers insure operation with
extremely little hum.

The P.M. speaker was repaired with
some speaker cement and it sounded pretty

good

TUBES USED

There are five tubes used and a ballast.
The tubes are a 6)7 detector, 6F7, un-
tuned radio frequency and ist audio, 37 2nd
audio, 2516 power output, 25Z5 rectifier
and a BMJ9B ballast tube. The ballast tube
has an approximate resistance of 175 ohms.
An AC-DC line cord of same ohmage can
be used instead, it desired.

Each of the tube types can bz replaced
by similar ones if those listed are not on
hand. For c¢xample, the 6F7 can be re-
placed by a 6P7. The 6J7 by a 6J7G,
6]7GT, 6C6 or 77. The 37 can be replaced
by a 76, 6C5. 6C5G. 6]5, 6]3G, etc. If a 25L6
is not handy, use a 25L6GT, 25L.6G, 25A6,
13, etc. The 2575 is replaceable with a
2376. Put remember that the output trans-
rorier must match the output tube in or-
der to get maximum output, without distor-
tion

USE OF THE &F7

The 6F7 is a dual purpose tube. The pen-
tode-section was utilized as an untuned
radio frequency stage. There are several
reasons to warrant its use. It eliminates
“dead-spots,” caused by the absorption ef-
fects on the antenna. and it eliminates the
use of an antenna coupling condenser. The
tuning dial can he calibrated and stations
will always come in at the same dial setting.
It also helps to make the regeneration con-
trol much smoother, and little adjustment is
necessarv when tuning from one station to
another.

The pentode section of the 6F7 was in-
ductively coupled to the 6]7 detector. This
method of coupling insures better sensitiv-
ity. Any other method of coupling between
the R.F. tube and the detector brings plate
voltage to the tuning condenser and grid-
leak, and causes a distinet noise.

RADIO-CRAFT
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Counections and part values must be cor-
rect in wiring up the 6F7. The grid-cap is
connected to the antenna post. A 62,000
ohm resistor R-5, is soldered from antenna
post to ground. Cathode bias is obtained
by connecting a 400 ohm resistor R-4, from:
cathode to ground. This is shunted by u
0.1 mfd. 400-voli, paper condenser C-5.
The pentode plate is connected to the num
her 1 terminal of the coil. The pentod:
screen-grid is connected to the number 2
terminal of the coil. A 100,000 ohm re
sistor R-7, is connccted fromn triode plat
to pentode screen-grid. A .01 mfd., 400 vo't
paper condenser C-7, is connected from tri-
ode plate of 6F7, to the grid of the 37 tuby.
A 100,000-0hm resistor R8 is connecte:!
{rom triode plate of 6F7 to the plate of th
37 tube.

Resistance-capacity coupling is used to
couple the plate of the 6]7 to the triod.
grid of the 6F7 tube.

6J7 DETECTOR

The 6J7 is used as an electron-couplel
detector. A l-megohm grid-leak R-1, i.
used, shunted by a 0001 mfd. mica con
denser C-3. The cathode of the 6J7 is con
nected to the number 4 terminal of the coil.
and the stator of the .00014 mid. tuning
condenser C-1, connected to the number J
termial. The munber § terminal is ground-
ed. A beam-power 2516 was used as the
output tube. This puts plenty of “soek” in
the P. M. speaker. Cathode bias was ob-
tained by connecting a 250-ohm l-watt re
sistor R-13. to ground. This 1s shunted hy
a 10-mid., 25-volt filter condenser C-9.

A 25Z5 is utilized as a half-wave recti
fier. In order to cut down line-noise a 0.}
mfd. 600-volt tubular paper condenser C-10,
was connected from plate of the 25Z5 to
ground.

REGENERATION

Getting back to the regeneration con-
trol, a 25,000-ohm potentiometer was used
in series with a 62,000-chm 1-watt resistor
to the B-plus potential. This resulted in
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giving smooth action. Operation is not at
all entical as m other receivers:

COILs

The plug-in coils are of the five-prong
plug in type. They are five in number and
cover the different bands from 15 to 560
meters. Coil-winding data is given at the
right of this article.

An earphone jack is provided in order to
enable anyone to listen late at night with-
out disturbing the neighbors. When ear
phones are plugged in the speaker is auto-
n.atically silenced.

Bandspread in a short-wave receiver is
extremely neccssary if one wishes to hear
distant stations. It scparates the crowded
hands and allows easier tuning.

A 00035 mfd. 3-plate condenser, C-2,
which was previously used in an old trans-
ceiver, was utilized for this purpose,

The front panel was cut from a piece of
plywood and painted. The dial is an old
Kurz-Kasch dial and still gives satisfactory
SCrVICE.

OPERATION

Operation of this receiver s simple., Plug
in the tubes, and a coil, then plug the power
cord into the 110-volt AC or DC line. If
a pronounced hum is heard, or if the set
does not operate, reverse the power plug.

Turn up the regeneration control until a
hiss is heard, then turn the knob of the
00014 mfd. tuning condenser until whistles
are heard. Then turn back the regencration
control until the station comes in clearly.

*EXPERIMENTERS®

COIL INFORMATION

Grid Turns Per Inch
20 Meters 634 8
0 - 123 11
80 213% 18
160 5634 Close wound
B.C. 7634 Close wound

Coil form length 24 inchues, diameter 114
inches.

Tickler coils closc wound.

Ta Tickler

3% No. 28 enam. 434 No. 24 enam.
34 No. 24 enam. 834 No. 28 enam.
2% No. 26 enam. 935 No. 28 enam.
314 No. 24 enam. 113 No. 28 enam.
744 No. 30 cnam. 1434 No. 30 enam.

Space between grid and tickler coils ‘&
mich.

Coils wound irom right to leit.

Cathode tap from ground side.

WIRING UP

Care should he taken in the wiring. Al-
though the circuit of this receiver is simple,
do not hurry, and check each connection
carcfully. When the wiring is completed,
re-check it against the diagram. Number 20
single-strand wire was used in wiring. If
several pieces of different colored wire are
at hand, use one color for wiring the heater
circuit, another color for the plates, etc.
This helps {o prevent wrong connections,
Wiring must be done withea hot, well-tinned
soldering iron. Leads should be as short as
possible.

PARTS LIST

Resistors

Rl-—1 megohm. %4 wan
R2--25,000 potentiometer
R3-—62,000 ohms, V4 watt
R4—400 ohms, 4 watt
R5--62,000 ohms, ¥ watt
R6—150,000 ohms, % wat
R?7-—100,000 ohms, ¥ watt
R8--100,000 ohms. 2 watt
R9 % megohm, 34 watt
R10--1500 obms, 4 watt
R11--500,000 ohms. % wartt
R12—¥% megohm, ¥ watt
R13-—250 ohms 2 watts

Condensers

C1—.00014 tuning condenser
C2—.000035 tunii

C3--.0001 n ¢

Ca- 000! ca
C5--.01 mft. 400 veolt
C6—.01 mf:l. 400 valt
C7--.01 mfd. 400 voh
C8--.01 mfd. 400 volt
C9—. 10 mfd. 25 volt
Ci0—.1 mfd. 600 volt
C11 20 mnfd. 150 volt
C12—40 mfd. 150 volt
C13- 8 wifd. 150 volt
Tubes

1—6F7

1—6]7

1-—37

1-—251.6

1—257§

1—BM49B

Miscellaneous

3 octal tohe sockes

2 5 prong tule sockets
1 6 prong tube socket

| 7 prong tube socket

grid P
1 AC-DC filter choke
1--5" PM speaker
l—earvhone juck
X K dial
kavhs
1 —chassis

TICKLER

P

3

T10Y AL

; ANTENNA

OUTPUT TRANS.

= POT

CATHODE
TAP
Rs
—AAA
25,0000hms €2.000 ohms

THE VICTORY RECEIVER

“175 ohms

Sw.

YOU CAN BUY RADIO PARTS

S ERVICEMEN and others will he able

to buy parts at their usual source of
supply (including resistors, condensers, vol-
ume controls, receiving tubhes, transformers
and chokes), even though the new limita-
tions order of the War Production Board
on radio parts—Order 1.-183—recently is-
sued, brings electronic and receiving tube
devices under stricter control of the W.P.B.

tennae to microphones, from loudspeakers
to sockets, either singly or combined into
apparatus), is now under W.P.R. control.
Order L-44, put into force in the spring
of 1942, still stands. (It will be remembered
that that order prohihited further manu-
facture of civilian radio receiving sets.)
The new order provides thar no one is to
manufacture or assemhle any electronic de-

The order generally provides that every- vices (which includes reccivers, power
thing used in the electronic field {from an- packs, amplifiers, etc.), in a quantity which
RADIO-CRAFT for DECEMBER, 1942
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is greater than that needed to make deliv-
eries on orders which have a Priority Rat-
ing of A-3 or higher. Inventories must he
restricted to a 45-day supply, and in no
case to exceed 12.5% of the total sales
of 1941

PARTS AVAILABLE

The consumer (radio serviceman or ex-
perimenter or home set huilder) will not
(Continued on page 192)
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oLATEST RADIO APPARATUS.

NEW OSCILLOSCOPE

Allen B. Du Mont Labs., Inc.
Passaic, N. J.

WARTIME requirements are responsible
for this new cathode-ray oscillograph,
offered as a standard instrument, and char-
acterized essentially by a greatly extended
frequency range, greater versatility in the
handling of applied signals, and special
pickup means whereby input capacitance is
reduced and stray pickup climinated. Re-
movable front cover protects panel, controls
and.tube screen, and also holds the shielded-
cable test probe, when instrument is not in
use.

One of the outstanding features of this

ype 224 unit is the Y-axis or vertical
deflection response, which is uniform from
20 c¢.p.s..to 2 million cycles. It has a com-
parably faithful square and sinusoidal wave

response. The X-axis or horizontal deflec-
tion amplifier has a uniform characteristic
from 10 to 100,000 c.p.s. Both horizontal
and vertical amplifiers have distortionless
input attemiators and gain controls.

The widest variety of signal input connec-
tions are awvailable. Tn addition to the usual
amplifier connections, signals can he ap
plied directly to the deflection plates of the
3-inch cathode-ray tube, by means of ter-
minals at the front panel of the unit. The
Y-amplifier has an input connection for the
shielded-cable test probe Type 242A, sup
plied with the instrument. This reduces in
put capacitance and eliminates stray pick-
up. All high-voltage electrolytic condensers
are eliminated from circuit.

The oscillograph weighs 49 Ibs.; meas-
ures 144" higl, 834" wide, 15%" deep, and
operates on 115 volts, 60 cycles A.C.—
Radio-Craft

MICROPHONE SWITCH

American Radio Hardware Co.,
476 Broadway, N. Y., N. Y.

THIS company announces a ncw phone-
switch, which is ideal for air and ground
communications. It is a double-circuit micro-
phone-switch designed for use by an opera-
tor wearing heavy mittens and is so con-
structed as to permit casy “on” and “off”
switching. It remains in “‘open™ position
nortally; but can be locked into the *“closed”
position if required.

The switch is 4 15/32” overall in length,

166

x 34" thick x 134" wide. High impact
strength Tenite [I is used in its construc-
tion. The switch is mounted on- sturdy brass
brackets, with blades made of a phosphor
bronze material. Tt is heavily nickel-plated,

with bakelite insulgtion. Cordage clamps for
taking up cable strain_are provided as an
integral part of the housing.

Because of its precision construction and
unfailing performance, it is used primarily
by aircraft radio operators.—Radio-Craft.

| e R e —

FLEXIBLE HEATING ELEMENT

Clarostat Mfg. Co., hec.
285-7 North Sixth St., Brooklyn, N. Y.

AV_AILABLE in any length, by the
inch. foot or yard, a low-power flexible
heating element now finds many uses, par-
ticularly in “tight spots.” Kunown as the
Glasohm, and also widely used as a flexible
power resistor, it is coustructed of resist-
ance wire wound on a fibre-glass core. Over-
all protection is given by a fibre-glass braid-
ed eovering. The fibre-glass, while providing
the desirable properties of unbreakalle and
virtually indestructible glass, is almost as

flexible as silk, so the unit can be casily
bent and compacted to fit snugly about any
parts that are to be heated, or to be jammed
into place in a limited area. In either case
it provides an efficient heating means.

Typical Glasohm heating clements range
from a few inches to several feet in length.
They can be made to any required length
and provided with any type terminals. Wat-
trge ratings are 1 to 4 watts per body inch.
depending on the application. Operating
temperatures range up to 750° I,

These heating clements are now used in
clectric soldering irons, electric pencils,
curling irons, water immersion heaters, and
other low-power appliances. Also in tem-
perature-controlled ovens for preparing
oseillating radio crystals, heating aviation
and marine instruments; applying localized
heat in chemical apparatus and laboratory
equipment; and .in similar applications.—
Radio-Craft.

RADIO-CRAFT
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FOAMGLAS

Pittsburgh Corning Corporation
Pittsburgh, Pa.

MADE ol glass yet it floats! .\ spongy-
looking, yet hard, workable black sub-
stance that is fircproof, waterproof, non-
corrosive and durable.

This glass is made hy “evolving” inter-
nal gas at high temperature. This “cellu-
lates” it, making it look like i bath sponge,
only hard and black. It is easily worked—
can be cut with a hacksaw, or drilled, or
even trimmed with a penknife.

Because it is impervious to water and
consists of sealed cells, it is buoyant.

This cellular structure also provides in-
sulation that is highly effective. These two
properties suggest application in marine
radios or the containing cabinets therefor;
or even for apparatus that must be carried
across water by mien in the field, for damp-
ness or condensation have no effect on it,
and vermin can’t eat it

This material is-also fire-rctardent; it

= i e

foamglas, the new qlass product that floats.

simply will not burn. And it will not absorb
odors or emit them. Acids have no effect
on it.

Those interested in its structural proper-
ties wi'l appreciate the fact that this mate-
rial will support its own weight in any type
wall (except bearing walls) without crush-
ing or packing. Its crushing strength is
150 1bs. per sq. in.

It comes in standard picce sizes, packed
i cartons.—Radte-Craff.

e ——

NEW DUST-TIGHT RELAY

General Electric Co.
Schenectady, N. Y

A NEW dust-tight relay, primarily de-
signed for aircraft application but also.
uitable for other work requiring high ecur-
rent-carrying capacity, and compaciness
and light weight in construction.

The relay is solenoid-operated. with the
normally-open contacts rated at 10 amperes
direct current. These contacts will make or
break 30 amperes at altitudes up to 40,000
feet. The coil. contacts, and plunger are
enclosed in a dust-tight housing, and the
unit is corrosion-proof, meeting 200-hour
salt-spray tests as stipulated by various
government agencies.

The relay can be furnished in single-pole,
single-circnit  form, with normally-open
contacts; or in single-pole, two-circuit form,
with one normally-open and one normally-
closed contact. The operating coil can be
furnished for either 12- or 24-volt d-c oper-
agion

Whether the relay is in encrgized or
de-cnergized state. the contacts will remain
in the closed or open position without chal-
tering, even when subjected to mechanical
vibrations of 5 to 55 cycles per second at
1/32-inch amplitude (1/16-inch total travel)
applied in any direction.

The relay is designed for use in an am-
bient temperature range of from 203 de-
grees Fahr. to minus 40 degrees Fahr. and
will withstand 95 per cent humidity at 167
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degrees Fahr, on 48-hour tests and operate
immediately thereafter.

The relay can be mounted in any position
on a metallic base.—Radio-Craft

COLOR CODE RESISTOR CARD

YLVANI!A Electric Products, Inc., an.
nounces a color code resistor card for
radio techinicians, available at your jobber's,

(~ COLOR CODE CHART—RMA STANDARD |

Riack 0 | Hlack o

Hrowe 1| Browa 1 | Brown 9

Red 2 | Red 2 | Red 00 | NoColor 120%
Urange 3 | Orange 3 | Orange 000

Yellow 4 | Yellow 41 Yellow 0000 | Sliver +109%
Green 3 reen 5 | Green 00000

Hlue 61 Blue 6 | Dlue GOUO00

Purple 7 | Purple 7 | Purple 0000000 | Gold t 8%
Gray B | Gray 8 | Gray  00OLD000G

White ¢ Whit 9 | White 00U0000D0

oificant fizure. the B color the second significant figure mnd the
eolor Indicates the number of ciphers after the At twe mgnifioast
Ggurea The D color denotes the toleraoce value of Lhe fesator,
Examaple:
Band A {Asial Type) or Body (Radial Type) = Red
Band B (Ads! Type; or Ead ilud.l-l Type} = Green
C (Axia) Type) o1 Dot (Radlal Type) = Orange

Value of Reatsiop = 25000 Ohms

Front of Resistor Card

issued at this time as a help in the war-
time radio servicing job

In handy pocket-size form, this card
should prove to be a most valuable aid in cir-
cuit revision work. [t clearly shows the A,
B, C and D color denotations of a resistor.
explains the resistor color code, and gives
examples. On the reverse side of the card is
Ohm's Law, and the power formula. Their
dgefinition and explanation is a helpful ref-
erence for every radio man.

The card has already been welcomed by
those who have scen it. Servicemen are

r e
OHM'S LAW

When & contlnuous current Is flowing thru a eiven conductor

whoec temptrature iy majntained constant, the ratio of the

potentlul diflerence or vnltage ¢xidting between the conductor

terminale and the current carried by the eonductor Is a con-

stant. no matter what the value of |he turrent may be. The

mathematical formulas for Obm's Law may be expressed in

the icllowing forme:
=X 1=+ EaIR

Where E == Voltage In volts.

== cuzrent In amperes. R = resistonce In ghms.

POWER
Power i3 the time rate of doing work. Since energy 14 the
ability ta do work. Power may atso be defined as the tUme rat

.
enpending enersy. From the fundamental definitions i

power, electromotlve force and curfent it Is tasy to show that

power may be compuied from the following expressian:

P =El
‘Where P == power In watts.
E = voltage vadlts.
1 = curreit v smptren

For your tube requirements use

SYLVANIA Redic Tubes. )
-

Back of Resistor Card

Tunning into an increasing nunber of circuit
revisions, atd technical helps such as this
give servicemen a lift in the very tough job
of keeping America’s radio sets working
with a limited amount of materials.

NEW RADIO DEFINITION

The war has produced many new and
picturesque terms and new ones are spring-
mg up all the time. Oue of the latest is the
term “Dit-Dah Artist.” This is Army slang
for a radio operator. Many ycars ago, it
used to be “Sparks.” The English at one
time—in the old days of wircless—had the
term of “Lightning Slinger.”

If our readers know of any other new
ra_dio Army, Navy or Air Force slang, we
will be grateful 1o them to bring our radio
vocabulary up-to-date.

RADIO-CRAFT
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North Adams,

| HERE'S THE ANSWER

TO ALMOST ANY CONDENSER REPLACEMENT PROBLEM

Replacements of dry or wet electrolytic condensers, low
voltage or high voltage, single units or dual or triple
combinations—Sprague Atom Midget Drys and Type EL
Prong-Base Drys handle them all. They take up less space,
they cost less, and they’'re easy to mount. What's more
they’'re nor substitutes. They're better and more depend-
able than the old-style large condensers of equal rating -
that they replace. Your Sprague jobber has them—and
you'll find they give you just what you need for 90% or
more of the electrolytic replace-
ments you are called upon to make.

SPRAGUE PRODUCTS Co.
Mass.

Use famons Sprague
TC Tubulars for
every by-pass con-
denser yeed. "Not a
fatlure in a million.”

SPRAGUE

‘ ATOM MIDGET
DRY ELECTROLYTICS

TYPE EL PRONG BASE
DRY ELECTROLYTICS

WESTINGHOUSE ELECTRICAL INSTRUMENTS

FFor industrial, central station, laborator
and general use, portable switchboard ar
miniature panel instruments are described
in a new 34-page booklet amnounced by
Westinghouse Electric and Manufacturing
Company.

Somewhat the same in format as the
popular and well known quick-selector cata-
logue, the new publication lists all instru
ment types for specific applications on an
instrument selector chart. Special features.
specification data and full-scale range of
standard ratings arc included.

Des'an ieatures and physical chiaracteris-
1ics ol meter pivots, springs, pointers, and
cases are described with a note on manufac-
turing methods. Testing {ucilities are also
included,

Reproduced in the booklet are 120 photo-
graphs, 44 representative meter dials and
13 types of strip and circular charts.

\ copy of booklet B-3013 may be ob-
tained {rom department 7-N-20. Westing-
house Electric and Manufacturing Com-
pany, lcast Pittsburgh, Pennsylvania.

NO BATTERIES FOR PORTABLES

Owners of portable receivers which oper-
ate three ways. on AC, DC and batteries
will soon have to o without the battc¢ries,
The National Association of Broadcasters
last monti had this 10 say on a recent WPB

1942
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order on the subject: “Only 35 per cent
of the number of batteries produced in
1941 will be mamfactured. These will be
primarily for radios used on farms. Batter
ies for the portable type are unohtainable.”
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va) New Type oj Service Manual!
ADIO CIRCUIT MANUAL -

THE OLD TYPE MANUALS—Bulky,

(,_I\cavy, hard to handle, space consum-
Ing, less USEFUL data despita graater
number of pages.

QUR NEW MANUAL—Lighter, com-
pact, easy to handle, takes half as
much room on the sheif. more USEFUL
Information despite fewsr number of =2
pages.

MANUALS NOW READY!

RC-12-42
(8end remittanee in fortmn of check or motiey
order; register your letter if you sead cash.)

LA L DL L LY L L L Y Y]

168

Get your copy directly from uo by filling out
and mailing the conveéniént coupon shown at
from your favorite

Vax 2 In. thick
i

25 WEST BROADWAY

§ RADCRAFT PUBLICATIONS. INC. ]

1 25 West Broadway, New York, N. ¥ [} f

1 Gentlemen: Enclosedl find my remittance of 510,00, for 8

§ Which tend me, POSTPAID. my copy af the RADIO B aiatrivmrar t o+ @irectly

g CIRCUIT MAXNUAI—1841. [ ] 736 pages; size 13%4 x 10
N PLEASE PRINT CLEARLY ] loose leaf, leatheéroid-covered
§ Name H weight 6172 Ibs

1 Addrons . ..., .. | :

4

' (1L 7 P oxs State 2

[} 8

1 [ ]

’ K

The only EDITED manual
Ever Published !

DIRECTORY OF RECEIVERS MANUFAC-
TURED IN 1940 AND UP TO JUNE, 1541

MORE INFORMATION IN HALF THE
NUMBER OF PAGES

The vatue of a sérvice manual is measured not by the number of pages
but by the amount of useful Information. Thus. in only 736 pages this
Radio Clreuit Manual covers over 200 receiver models MORE than does
any other competitive manual in twice the number of pages.

HOw DID WE DO IT? .

By Increasing the size of our page; by discarding non-essentjal
data and editing the balance: by [lsting only those receivers which the
Sorvice Engineer will definitely have to repalr (no communieations or
axport receivers. no shortwave sets or amplifiers. no electronic deviees,
ate.) . by many months of hard work based on a definite plan of procedure
and a clear understanding of the actual requirements of the Service Engl-
neer, There ts no *‘dead welght'” information to add bulk to this Manuaf,
Evary word counts, Every minute of reading time Is well spent.

OUTSTANDING FEATURES

e Contains data on mere than 1800 recaiver modeisi—more than any
other radio service manual

@ Only 736 pagesi—less than half the bulk of any other manual
and more than i/3 llghter

@ All information Is EDITED i—all aon-essentlal data deieted and
ths balance checked and correlated wlth the schematiss and
sketehes.

® 40% larger paca permits Qisting of all Information on one pags.
(A few unaveidable cases excepted.)

o |.F. peaks for all superhet clrcults are boldly displayed In hlack
boxes;—none missing. all accurate.

@ No space wasted on communieations and export receivers, amoll.
Aers, elcttronis musical instruments, etc.—a 100% Service Engl-
neer’s Manual

A “CUSTOM-TAILORED” MANUAL
FOR SERVICE ENGINEERS

Here. at last, i3 a Service Manual deliberately PLANNED for the Service
Engineer. Instead of o mere hodge-podge collection of service data, a3
manuals have been in the past, this RADIO CIRCUIT MANUAL is an
orderly compilation of essential radio diagrams and service infermation,
carefully edited and uniformly presented for the maximum convenience of
the busy Service Engineer. All time-consuming, non-essential data have been
weeded out, and the remaining information. vitally important to the rapid
and efficlent servicing of modern radio receivers, has been laid out in a
logical, easy-readini 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 a
aingle puge.

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 technlque used in compiling this RADIO CIRCUIT MANUAL—
£941 makes it posaible to include in a single book all the new receiver
models which the radio industry can Produce in a. single Year. This factor
alone represents an important saving to sll Service Endgineers.

ORDER YOUR MANUAL
IMMEDIATELY — NOW'

A PERMANENT
INSTITUTION

This Radio Circuit Manual—1942 is NOT a one
time propofition. Next year there will be n
Radio Clrcuit Manual—1942, the fo'lowing year,
1943 and so on indefinitelv—each Manual better
than the pther as new methods are worked out
i i itying the work of the

ONLY

1000

binder; asl for e» and simolify
practicing Servite Engineer.

RADCRAFT PUBLICATIONS, INC.

NEW YORK, N. Y.

RADIO-CRAFT far DECEMBER, 1942
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Radio £ Television

EASY ONE-TUBER

Here is

« reul beginner's recewver—one that unyone can build, without

having to know anything about either radio or mechanics. Just get a cigar ®
box, a tube and a few other gudyets, and go to it. There’'s no time like the

one-tube sct and obtain really good

reception at a trifling cost. It is an

casy little set to make and will bring
in plenty of stations oy the headphones.

Apart from its low constructional cost,
this set is very cheap to run. It works from
a 45 V. “B”-battery and takes so little eur-
rent from the battery that it will last*for at
least six months and probably longer.

The basis of our one-tube set is the fa-
miliar cigar box. Any cigar store will have
an empty on¢ 10 give you—or perhaps your
father will hurry up and finish his latest box
of cigars, if you will tell him that you are

B NY schoolboy can build this unique

Fig, A
The complete receiver in the cigar box.

about to build something really useful for
once!

One thing about the box ; be sure that it
is at least 2 in. deep, otherwise it will not
hold all the parts. The box contains a tuning
coil, a tuning condenser, detector tube and
several smaller parts, such as the grid leak,
and a small sermi-variable condenser for tm-
proving the acrial selectivity.

WIRING DIAGRAM

Perlaps the first thing to study, if you
intend to make this set, is the wining (lia-
gram shown in [Fig. 1.

The sct’'s main point is the tube which
should be a type 30. This tube draws very
tittle current from the plate battery and only
06-amp. from the 2 V. storage cell.

TUNING THE SET

Tuning is done with a homemade coil, all
the dimensions of which are given in Fig. 2.
Winding this coil is very easy if you will
follow the instructions given in the diagram,
anchoring each end of the winding securely
and leaving plenty of spare wire for the con-
nections and for the twisted taps. Remem
ber to bare the ends of the tap wires and
take care not to cut or break the loops as
this would prevent the set from operating.

Concernting the taps; there are two clips
making contact with them and vou will find
that the smallest size “test clips” are fine for
this nurpose.

What, you may ask, is the ohject of these

RADIO-CRAFT
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The wiring diagram of the sel—see also Fig. 3.

coil taps? They play an important part in
the set's performance. The upper clip shown
in Fig. 1 is used for varying the selectivity
of the tuning circuit by varying the extent to
which the aerial is coupled to the coil. The
lower this clip is placed on the coil, the
sharper will hecome the tuning, However, if
this is carried too far, the volume of the
music will be reduced.

THE AERIAL CONDENSER

You will note, that a further contro! of
the selectivity may be secured by adjusting
the semi-variable condenser which is con-
nected between the aerial lead and the clip
just mentioned.

Now for the second clip:—You will find
this very useful becausc it enables you to
change the amount of wire across the tuning
condenser. This will permit you 1o tune
stations either on high wavelengths or below
the usual broadcast wavelengths.

DETECTOR ACTION

The detector tube follows the tuning coil
and condenser. This tube converts the oscil-
lating radio waves into “one-way” pulsations
which can effect the phones

We will not bother with this process just
now, but remember that in the plate circuit
of the tube there is still radio frequency cur-
rent flowing, and we make usc of this to in-
crease the strength of the music. This radio

frequency currem is })asscd back from the
4 " " 1 -
plate” to the “grid” of the tube, by a process
known as regeneration.

REGENERATION CONTROL

This regeneration is a very important part
of the set. Without it, you would not be able
10 hear the small stations, so take care to
make up the small revolving coil mounted
on the rod within the larger coil, very care-
fully. It is this coil that enables the radio
frequency current flowing through it to be
fed back into the tuning coil.

The regeneration coil (rotating coil)
which is fully illustrated in Fig. ¢, is ar-
ranged to swing inside the tuning coil, at
one cnd, as shown. The degree of feedback
or the regeneration is controlied by the
position of this swinging coil. You will scon
find the positien that gives the maximum
effect, for at one point the set will produce
a squeal, showing that the tube is oscillating.

This oscillating of squealing point is of no
us¢ and the object is to reduce the regenera-
tion by slightly swinging back the coil until

SMaLL KNOB

3/32“HoLES %

_FOR ROD )
v/ 17/a”
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Fig. 2
Instructions for winding the tuning coil and regen-
eraticn (tickler) coil.
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A suggested arrangement of the parts.

the squeal stops. The most sensitive position
of the regencration coil is just beyond the
oscillation point.

Having made up the coil, you should study
the diagrams shown in Figs. 1 and 3, 1o see
how the parts are fitted into the cigar box.
When they have been mounted, you can then
undertake the very simple task of wiring the
parts towether. Tighten the screws very se-
curely after twisting the wire under the
screw liead, and it is best to mark each wire
on the diagram with a colored pencil as soon
as it is inserted so that you will be sure to
include all the wires.

OPERATING THE SET

When the nvires have all been tightly fas-
tened in place, you can connect the batteries.
The positive terminals in Fig. 1 marked
“plus” are often red, while the negative ter-
minals are sometimes indicated with a b'ack
color.

The set will work very well on an indoor
aerial wire of about 40 {t. but stronger sig-
nals will be heard if a longer omtdoor aerial
is used.
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HOW TO MAKE A BEGINNER'S
ONE-TUBE SHORT-WAVE SET

By FRANCIS R. HARRIS

Nearly every imaginable type of radio “Beginner's” article, except a real
beginner’s short-wave set, has appeared in past issues of RADIO-CRAFT.
In this artiele Mr. Harris gives complete directions for making a stmple
but extremely effective one-tube short-wave set that, under good conditions,

ROADCAST wavelengths and the
B programs they carry are very interest-
ing, but the real thrill of radio hes
the short wavelengths—the higher fre-
quencies—on which it is possible to pick up
programs of all kinds from the very ends
of the earth!
One or two of our previous Beginner's
sets have made provision for reception of
the band just below the broadcast spectrum

is capable of amazing results.

—down to about 2,500 kc. (120 meters)—
but, in general, they have been designed for
broadcast reception only. This time, how-
ever, we are seriously going after the short
waves and build a set that will cover every-
thing from the broadcast down to the be-
ginning of the ultra-short-wave spectrum.
Don’t get the idea, though, that this means
complication and difficulty.

The set we are building this time is the

REGENERATION CONTROL, R2

TUNING CONTROL

L1-L2
BROADCAST
ColL

Ci

Li-L2

Cce SHORT=WAVE
COILS
Fig. A
Front view of the beginner's one-tube short-wave set.
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simplest and the best breadboard style that
we have yet constructed. It is designed for
the absolute beginner who is neither radio
man nor mechanic, and yet it will equal or
better the performance of many more elab-
orate lay-outs.

\While we are on the subject of wave bands
it might be well to give a list of the prin-
ciple divisions and their allotted uses; the
tabulation gives the frequency in kilocycles
(ke.) and the equivalent approximate wave-
fength in meters.

Usage Ke Meters
Regular
Broadcast 550t0 1,500 545to 200
Short-Wave 6,000 to 6,150 50 to 48.7
Broadcast 9,500t0 9,600 31.5to 312
9,500t0 9,600 31.5t031.2
11,700 to 11,900 25.6 to 25.2
15,100 10 15,350  19.8t0 19.6
17,750t0 17,800  16.9t0 16.8
21,450 to0 21,550 14010139
25,600t026,600 11.7to11.2
Police 1,555t0 1.712 193to 175
2412to0 2.508 124to 119
Aircraft 2,300t 3,500 130 to 85.6
Amateur 1.800 to 2,000 166 to 150
Phone 3,900t0 4,000 768to 749
14.150t0 14,250 212t021.1
28,000 10 28.500  10.7to 10.5
56,000 to 60,000 53t049

The set we are building is designed to
cover all of these bands from 550 to 18.000
ke. (545 to 16 meters), which should be
ample to give a real introduction to the
world of short waves; after which—unless
we miss our guess—you will be, *’rarin’ to
go,” to build a more elaborate layout with
greater range.

.

CONSTRUCTION

The first step in construction is to get
together ai/ the material specified in the List
of Parts; the necessary tools; and a fairly
large, firm table upon which to work. Tooi
requircments are simple: a medium- and a
sinall-size screwdriver; a pair of diagonal
cutters; a pair of thin, long-nose pliers and
a second pair of sturdier construction,; a
wood saw; a plane; a flat file and a rat-tail
file; a hand-drill and a few drills (one No.
18 and one %-in. will be enough to start) ;
a soldering iron (preferably electric) and
some resin core solder. Of course, you can
use many more tools, if you have them, but
those mentioned above will be enough to do
the job.

Cut the baseboard to size (its dimensions
accommodate all the batteries), cleap it up
with the plane and sandpaper, and give it a
coat of shellac—always put a “Sunday
dress” on your work; you've no idea how
it adds to your reputation as a radio man
among those to whom the technical details
are just so many long words; (these folk

ODECEMBER, 1942
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Don’t bother to ''read o dlagram' —just foflow thls layout.

usually include the treasury department—in
other words, dad).

Cut the aluminum panel to size (if you
didn’t buy it that way) with the wood saw
—-it won't hurt the saw. Smooth the edges
of the panel with the plane. Next, lay out
and drill the three small hales along the
bottom for mounting; also the two larger
holes for the condenser and potentiometer.
If you have a drill of the proper size for
these Jast mentioned holes use it ; otherwise,
use the largest you have and enlarge the
holes with the rat-tail file. Don't scratch the
panel all up while working on it as that
spoils the whole appearance of the set. Al-
ways put a piece of light cardhoard between
the panel and table top when you hold it
down for drilling ; and clean away all chips
from underneath.

Now fasten the panel to the front of the
baseboard and mount all the parts as shown
very clearly in the diagram, Fig. 1 and the
photographs, Figs. A and B. Then you are
ready to wire the set.

WIRING

In wiring, the main point is to be sure of
a good, properly soldered joint. (May we
remark, “positively.” — Technical Editor)
Soldering is quite an art, though its require-
ments are simple. A clean, we'l-tinned iron
and clean surfaces are all the requisites, if
the iron is hot. By a hot iron is meant one
which causes the solder to flow freely in and
through the joint; not one that simply causes
the solder to assume a pasty consistency.
The proper method to follow in soldering a
joint is as follows: first, clean the parts to be
joined by scraping them bright; second,
make a good mechanical joint (by twisting
the parts together, if possible} ; third, heat
the parts with the tip of the iron until solder
applied to the parts (not the iron) melts and
runs freely. Always use resin core solder,
never any kind of acid core, paste or liquid
flux of any dcscription.

Referring 10 FFigs. 1 and 2, there may be
some question regarding the socket connec-
tions of V1. Looking down on the top of
the socket, the lone connection is the con-
trol-grid, or No. 1 eontact in the view and
diagram. Continuing clockwise (left to
right) around a circle, the connections are,
successively, No. 2, plate; No. 3, filamemt
No. 4, filament ; No. 5, screen-grid.

OCPERATION

After everything is wired place the tube
in the socket, connect the “A,” and the nega-
tive side of the "B” battery, connecct the
ph‘c]mes to their clips, and plug in one of the
coils.

The filament should show a dull red glow
Now flip the positive "B” wire across its
post; if a loud, sharp click is heard in the
phones, conncct the wire permanently. Con-
nect the antenna and ground wires

Now, put the phones on your head and
turn the screw on the antenna trimmin? con-
denser, C2, all the way open; turn the tuning
control until the plates of Cl are completely
meshed ; and adjust potentiometer R2 until
all the resistance is out of the Circuit—which
should be all the way to the right if it is
wired in correctly. Touching the stator

(fixed plates) of Cl should result in a de-
cided “thump” in the phones, showing that
the circuit is osctllating. As the oscillation
control, R2, is turned away from the maxi-
mum position this thump will become weak-
er and weaker, and finally disappcar alto-
gether if the entire circuit is in proper ad-
justment.

Now turn R2 back to maximum and ro-
tate the tuning condenser, Cl, slowly to its
minimum position, meanwhile touching the
finger at intcrvals to the stator. The thump
should be present all the way across the
dial.

Repeat the entire sequence given above
with cach of the coils in turn, If they all
oscillate satisfactorily you are ready to ad-
just the antenna trimmer and start huoting
for stations.

Adjusting this trimmer may prove to be
a rather tedious process since it is, theoreti-
cally, different for each coil. Practically,
however, a position is usually found which
works fairly well on all coils. To find this
position proceed as follows: starting with
the broadcast coil in place, check for osciila-
tion as before but on each trip across the dial
screw down condenser C2 a little further. A
position wi'l finally be found where oscilla-
tion stops on certain parts of the band. At
this point adjust the screw just a little,. until
oscillation occurs all across the dial. Then
plug in the next smaller coil and repeat the
procedure ; and so on for all of them. The
antenna and ground must be in place for this
operation.

TUNING

With any given set there are three main
factors which contribute more than any-
thing else to short-wave success: (1) the
location : {2) the antenna; and, (3) the tun-
ing procedure. The first, of course, you can’t
do much about; but the others are within
your control.

A word regarding the antenna system may
not be amiss here, since the builder of this
cet is supposed to be an absolute heginner.
For hest short-wave results the antenna
should be as high as possible and strung
clear of everything clse; particularly, it
should be kept away from trees and be well
msulated. Two 2 or 3.in, high-grade in-
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RADIO SYMBOLS FOR
THE BEGINNER

ed in making headway, tries to learn

the symbols of parts used in radio dia-

grams, and the sooner he learns them
the quicker he gets the ideas conveyed in a
hook-up.

We believe the chart shown herewith will
help the beginner 1o do this by showing him
the most commonly used symbols, both new
and old. You must know the old in order to
read servicing diagrams of early model
radios and power-supply units. \We urge
very strongly that the beginner also pur-
chase a receiving tube manual, as that gives
detailed socket conncciions for all tubes,
and in addition gives a good basic education
on recciving tubes, circuits, etc., which help
tremendously in solving certain construction
or servicing vroblems which may bother
you. In fact it will help vou avoid burning
out tubes due to wrong connections. And
also bhear in mind that the manual shows
bottom view of socket,—not top. This is
very important.

Aerial: This symbol represents the or-
dinary type of outdoor aerial used with
most receivers, although it may also be em-
ployed to represent indoor or underground
acrials and those with special characteristics
such as noise reduction, etc. The loop or
coil aerial is shown directly below the ex-
tended tvpe. This symbol is used to repre-
sent both the flat spiral and the square
(box) types ordinarilv used.

Ground: The standard symbol for a
ground connection or “carth,” as it is some-
times calied, is shown below the aerials.
This symbol indicates connections made to
the grounded chassis of a recciver as well
as the actual connection to the water pipe
or other form of ground.

Condensers: Several symbols for con-
densers of different types are shown. The
first represents fived capacities and pictures
of both the mica and the paper insulated
varieties are given. The symbol for both
is the same. Next is the variable air-insul-
ated condenser of the ordinary rotary type.
This is usually represented by two parallel
lines with an arrow running diagonally
through, but in some cases, the moving or
rotating plates are indicated by a curved
arrow instead of the flat parallel lines. Be-
low the variable condenser is the “ganged”
condenser, which is simply a number of
variable air condensers conuected on a sin-
gle shaft for tuning more than one circuit
with a single dial. The last condenser sym-
bol is the “condenser block” or group of
capacities in a single metal case, which are
used primarily for the filter circuits of A.C.
power units. The number of individual
capacities is shown by the number of small
sections in the upper line, and by the num-
ber of leads extending from the condenser
hlock.

Inductors: The standard symbhol for ¢otls
of any type is shown first. In this form, the
coil is understood to have an air core (no
iron or other metal) and may be either a
radio frequency tuning coil or an R.F.
choke, as the picture shows. \When two air-
core coils are placed close together, they
are coupled and the unit hecomes an RF.
coupling coil or transformer, commonly
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THE beginner in radio, if he is interest-

By C. W. PALMER

used for coupling the acrial to the first
tube in a set or one R.FF. tube to another.

The next in order is the tapped coil.
Sometimes it is desirable to change the size
of a coil. This is accomplished by bringing
leads out from the winding at the desired
points ; the coil is then said to be “tapped.”

Following the tapped coil are several
symbols indicating coils with iron cores.
The presence of the iron is indicated by
the three parallel lines placed either through
the spiral (the coil) or adjacent 10 it. The
first is a single iron core coil—commonly
known as an A.F. (audio or low {requency)
choke coil. We run across this coil in A.F.
amplifiers and power units. When two coils
are coup'led together with an iron core, we
have a transformer—either an A.F. coup-
ling transformer, or one used for power
supply purposes. A special type of AF.
transformer is shown at the top of the sec-
ond column: it is the push-pull transformer
with a tap at the center of one of the wind-
ings, so that two tubes may be connected
opposite each other.

Resistors: A number of special types of
resistors are pictured next. The first is an
ordinary fixed resistor of any value; below
this is a variable resistor with an arm to
make contact at any point on the resistance
wire. A special type of variable resistor is
the potentiometer or ‘“voltage divider,”
shown next.

Cirenit Counections: Wires that cross
but are not connected are shown schernati-
cally by making a semi-circular bend in one.
Wires that cross and are connected together
are shown with a black circular intersection

~a distinct round dot.

Crystals: Two types of crystals are used
in radio equipment. First is the ¢rystal rec-
tifier or detector, which is still found in
some receivers, although its usc has dimin-
ished in recent years, This is shown first.
Next is shown the piezo-electric crystal,
which consists of a specially cut piece of
quartz or other special crystal. It is used to
keep transmitters in tune and has been used
in one special type of recciver to make tun-
ing extremely sharp.

Switches: Numerous wypes of switches
are used in radio receivers; some of the
most common are the foggle switch, the
selector switch, and the knife switch, which
mav have any number of blades and may
have contacts on either one or both sides.
The first type, the toggle switch, is shown.

I'use: Two types of fuses are shown:
the screw type, such as those used in your
house fuse box. and the cartridge type. They
are both shown by the same symbol.

Batteries: The symbol for a battery con-
sists of alternate long and short lines. The
long ones inditate the positive pole and the
short ones the negative. Tliree types of dry
cell batteries used in radio receivers are
shown—the “A” battery, the “B” battery,
and the “C” battery.

Phonograph pickup: The ponularity of
radio amplifiers for phonograph amplifi-
cation has created a demand for a
symbol covering the crystal picknp em-
ploved for coupling the phonograph to the
radio. This symbol is shown below the bat-
teries. The symbol for the magnetic type

RADIO-CRAFT
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pickup (which occurs in older circuit dia-
grams) also is shown,

Loudspeakers: Both iagnetic and dy-
namic speakers are pictured. The magnetic
speaker is shown with its permanent mag-
net. The field-coil or electromagnet of the
dynamic _speaker is indicated beside the
“voice coil.” The difference between the two
15 obvious from the symbols.

Mierophone: One of the modern micro-
phones, the velocity type, is shown. The
symbol also applies to the ribbon type
microphone, which formerly was repre-
sented by a coil beside a horseshoe magnet.

Jacks: Three types of phone jacks are de-
picted. The first is the “single circuit type”
which merely provides connections for the
headphones. The second type is the “double
circuit jack” which disconnects the last tube
from the circuit when the phonces are used
in the detector or lirst stage. (This method
of connection was very popular a few years
ago.) The last type is the filament-control
type that turns off the filament of the power
tubes when the phones are inserted in a
previous stage. This type was used in many
battery type receivers.

Headphones: The phone symbol is that
which is most generally nsed. Usually in
battery reccivers or impedance bridges.

Terminals: In the next two sections are
shown several devices used to provide con-
nections to parts of the receiver. The first
is the “binding post” or terminal which ac-
commodates the end of a wire and connects
it to parts of the set. Next we have the
phone-tip jack that grips a phone tip and
connects it to the output of the set. The
third connector is the common power-plug
and receptacle found in house wiring.

Meter: This is the symbol used to indi-
cate the use of a meter such as a voltmeter,
ammeter, milliammeter, etc. The letter in-
dicates the tyvpe of the meter.—“A” stands
for ammeter, “V'"* for vo!tmeter.

Phototube: One of the modern light-
sensitive (or photo-electric) cells is shown'
These are the tubes used in alarms, relay
circuits, counters, opacity meters, motion
pictures, etc. A separate manual is issued
by the tube manufacturers on these photo-
tubes and the leginner would do well to
obtain a copy, for phototube circuits are
coming to the fore more and more.

Pacuwm  Tubes: In the first group is
shown the more commonly used types of
the period from 1922 to 1935. The symhols
used are the same that vou will find in the
circuit diagrams of the time. They are given
here principally for reference convenience.

Octal Base Socket: This is your standard
8-prong base (bottom view) as used since
metal tubes came out, about 1935. At one
time these numbered prongs were compar-
able for all tubes; but as new types were
developed the conmnections were changed.
That s why we urge vou to consult the
tuhe manual. If you guess wrong in hooking
up a circuit you may blow out tubes, burn
out parts and wind up terribly discouraged.

The typical modern tubes are shown by
their present-day symbolism. Two typical
tubes are shown—the diode-triode (which

(Continued on page 177)
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= GROUND L & one tuning condenser,
® e P P
-AMBASSADOR: 8-  — & T+ ss,)
3 = 5 AMBASSADOR. Without question, the receiver that longest held
LEENN geystaL 30 = the spotlight of popular interest was the Ambassador or “3-circuit
v 500 Q scol’o tuner” receiver. A judicious choice of turns and degree of fixed
WME coupling between coils P and S, and adjustable coupling between
! e -~ T and §, results in any desired degree of selectivity and regenera-
PHONES tion control. Winding data: S, about 65 T., No. 20 D.C.C. wirc on
L g | 55 a tube 3 ins. in dia.; P, about 5 to 15 T, No. 20 D.C.C. wire (same
s v - W winding direction as S; spacing, about %4-in.): T, about 25 T.
—at oYoh No. 28 D.C.C. wire of a tube just small enough to rotate inside S.
m '“l RWEQ —_ SN
- R
_!_ GROUND N ¥ : INTERFLEX. Some ycars ago Hugo Gerusback conceived the
b |I|I| & idea of confining to a crystal detector the rectification action in a
= INTERFLEX- B" 45V receiving circuit, amd using a vacuum tube as an A.F. amplifier—
coupling detecior {o tube without a transformer. In this manner
J’ considerably greater volume was secured irom a [-tube, non-regen-
_L B crative receiver. It is particularly important that the “A” and “B”

e sé‘é’;“x"g‘g batteries he connected as shown. Incidentally. the Interflex illus-
trated is ideally suited as a high-fidelity receiver.

L%; MEGADYNE. Of special interest to the techmician is the Meg-

v " adyne circuit which utilizes a type 38 R.FF. pentode in preference
_‘_|I.I|L_J to a triode (the 30, for instance). Note that the use of a crystal
B o Ly detector in the grid circuit of a vacuum tube as used in the original
8+ 22.5v Interflex was retained by Hugo Gernshack in his Megadyne re-

ceiver. Follow tle schematic circuit exactiy; the signal is applied
to the screen-grid and nof to the controlb-grid of the 38. Use only
the battery voltage indicated on the schematic circuit. (A grid
leak from crystal-grid to filament may improve operation.)

HARKNESS REFLEX. When first introduced the Reflex circuit
fired the imagination of the more advanced technicians. But it
remained for the Harkness Reflex to establish itself as probably
the most outstanding of the t-tube “jobs " The “sccret”—if it be
such—wherehby the Harkness circuit outperformed other 1-tube
reflexes is found in the use of two tuned circuits, comprising

afs]afs =

- C4 e o “antenna’” coil L1 and “R.[.” coil L2 and respective tuning con-
39l ”05-:“0::;::70 3 umwo‘m“:) :A;;::;[;::FLEX densers Cl1 and C2 (shown ganged for convenience).
2 L 30 FLEWELLING SUPER-REGENERATIVE. Some years ago it was
2 T -FLEWELLING demonstrated that amplification considerably beyond that which
= 'I‘ ) ~ SUPER- was ordinarily obtainable from a regencrative tube circuit could
. ,",:520 $ REGENERATION- be obtained by applying a "supprgssor" f'rcqucncy toa tube circuit
3\ MmE = ny - ti:at had heen pern!med to osc.:|1|alte violently. Termed “super-
faC ’ + 300mm ol ee regeneration,” the Flewelling circuit was one_of the least com-
'(osisc.uME L / e plicated. A bank of mica-insulated condensers, Cl, C2, and C3, and
mea) [N~ Z an adjustahle grid-leak, R1, do the trick

g | A 8

SOLODYNE. An importation from England, the Solodyne achieved

%
2 o internation»! prowminence as a so-called “hatteryless” receiver
y 30 & _L 0o2-| However. like the suit of clothes the traveling sales-na‘n ’r'nannged
200 oy S to canouflage into his “swindle sheet,” the necessary “B” battery
exists in the circuit and is found hiding as part of the “A” supply.
Correct balance between contro!-grid and plate voltages is obtained
pha et by adjustment of potentiometer R2. Do not exceed the rated fila-
7 > N ment voltage of the tube.
sw :

LQ.Q_SQMJ 2008 °"‘3—l" OSCILLODYNEFE. Here is another circuit that was the basis of
SOLODYNE y === PoTen /: !‘|'|||+—“ much experimentation. It deserves to be classed among “Famous
P COMBINED AAND & BATTERY Circuits.” It is a regenerative circuit, unigue in that the fe_edbgck
-~ (Sw PREVENTS "A" DRAINS WHEN SET 1S NOT INUSE) is very much greater than that required to produce oscillation.

(Lo = (Continwed on page 189)
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Aid to Quicker. More Proffisbl

Servicing Through the Appiietior,

ol Modarn Methods

New RADIO-CRAFT Library Books

These four books asre all on timely subjects and we recommend every
one of them to you strongly
0w, more than -ever, radlo educition hsg become s burning qQuestion

If You are to be in the National Berrice: in the Army. Navy ot Alr Force—
practical radlo knowledg@e is of paramount importance. YOU CAN GEY BEYTER
RATINGS AND ADVANCE QUICKER IF YOU HAVE A GOOD RADIO
BACKGROUND.

Conversely., if You are not with the armed forees, there ls a whale of a job
1o be done ay home. With more and more men going into the service. the
demand. for Practical servicemen becomes grester each day. Therefore we say:
PROFIT BY THESE UNIQUE BOOKS. WHICH ARE PRICED SO LOW
THAT THEY ARE WITHIN THE REACH OF EVERYONE'S PURSE.

No. 25—HOME-MADE RADIO TEST INSTRUMENTS

This book iIncludes articles covering s wide range of test spparatus of live
interest o every radlo man. Servicemen wil) find man¥ circults In this book
o make their work more profitable. New Ideas in test equipment make it
Dossible to service radio recelvers morc quickly.

Laboratory workers and experimenters will find many articles which deseribe
in detail construction and use of all essential radio test undts—multl-meters,
osclllators, glage-analynis testers, oscilloscope equipment, V.-T. voltmeters, etc.
Even advanced technicians wili be interested In the elreult afrangements showlng
the new and improved variations of well-known, basic test equipment. A MUST
for ever? serviceman. This book contalns 86 illustrations

Outline of Contents: A Low-Cost Slagnal Chaser—Slunal Teacer Test Unit—
Simpitfied  Practlcal Skinal Tracer—A Home-Made Infinite:Resistance Tube
Checker—Bulld This D'rect-Reading V..T. Voltmeter—How to Make a Modern
¥.-T. Voltmeter—Measuring High Values of A.C. Voltage and Current With a
Low-Range Metor—How 1o Make a Meter-Rande Extender—How to Build a
Practical Yube Yester and Set.Analyzer Adapter—The Beglnners” Simple Volt-
Milllammeter—Bulld This Simphified Neon-Type Test Unit-—MEduet Osclilo-
scope—How to Make and Use. a Freduency Wohbler—Double Tracing Your
Osoilloscope—Home-Made Freduency Modulator.

No. 26—MODERN BATTERY RADIO SETS

Whether You are a radle man or a bezlnner. the artleles In this book give
Fou ‘basie eireuit arrangements or elementary radlo recelvers whith serve the
dual role of teaching tha elements of radio recePtion. as well as making
perfectly:operating 1- and 2-tube radio receivers. Picture diagrams and bread-
board layouts Ealore.

Advanced radio set bullders are offered more complleated arrangements.
Laboratory workers and englneers wiil find in many of the articles ¢ircult and
constructional features which have become commercial practlce. Many entirely
few ideas are given fn this book. One of the most important voiumes we
recently fssued. This book contalns 78 fllustrations

Outiine of Contents: Beginner's [.Tube Hioh-Gain All-wave Receiver—
Beginners-Bulld This I-Tube Leop Recelver—A '*3.n-t"" Battery Portable—An
Easlly-Built “'Flewellina Superrenenerative’’ 2.in.t *Card Fil+" Battéry Set—
A 2-Tube Superhet. With Pentagrid Regenerative 2nd-Detector—Tha 4.Tube
Superhet. Vacatlon Portable—The ‘“‘Lunchbox 5°' Battery Portable—''The Sea-
farer” Loop-Type Boat Radlo Set—4.Tube Permeability Portable—An All-
Purpose Portable—A Typital Commercial 3-Way Portable (Filot Mocels X-|452
and X-1453) —Switch for Var‘rlnq *'C”’ Blas on Battery Radlo Sets—Making a
Simple Portable Aerlal—Making a Pilot-Light Fuse—Ol Aute Sets for New
Cars—Using a Loop Portable in Cars—Quasl-Electric Soldering Iron—Lamp
Bulbs as Reslstors.

No. 27—MODERN RADIO SERVICING TECHNIQUE

Tlere s a book of great impartanee to every radio man, every radlo engln-er,
and particularly all radlo servicemen. A list of the contents whieh follows
shows the importante of this hook. literally jampacked to over-flowing with
radio-meat, Whether you are a rervieing be@inner or whether You are an
experienced serriceman—sou will find many imrortant hetps in this volume.

Rook {9 emlinently practical and will solve many probiems for you. Mofe
important: 1t will chow ¥You many short-cuts. al) ealeulated to save Your time
and patience. Practi-al evervday data on rtandard receivers appears throughout
the book. A whale of a book compressed into a minlmum of sPace. Contains 98
important flinstrations,

B four latest books of our well-known RADIO-CRAFT Red Books—
Nos. 25, 26, 27 and 28—have just come off the press.

Outline of Contents: Elementary Serviclng Technique—Correct Procedure
for the Serviclng Beginner—Elemeéntary Procedure for Serviolng Radls Sets—
A.F.C. Allanment Made Easy—Dynami¢ Servicing—Dynami¢ Testing S mplifles
Servicing—Modern Receiver Test Requirements—Servicing Unlversal A.C.-D.C.
Recelvers—Servicing **Orphans'’ and Private-Brand Sets—Emergency Servic na
Without Test Meters—Servicing Coils—Servicing R.F. Colls—Servieing Osell-
lator Colis—General fnformation—RMA Transformer Cofor Code—What Causes
Echo, Fading?7-—Radio Service Puzzlers.

No. 26—ALL ABOUT FREQUENCY MODULATION

Here is a complete compilation of pertinent data on the emtire stbiect wof
the new eoming art of Frequeney Modulation.

There |8 no question byt that Frequency Modulation is slready revolution-
idng radio broadeasting in this country. Were it not fof the war. there
would now be a tremendous. boom in thls mew art—yet. even with war restriee
tlons imposed wupon I, Frequency Modulation is still jumping shead by
leabs snd bounds.

With Freauency Modulatlon no longer a theors—with hundreds of stations
already dotting the land and with countiess hundreds of others to come
when peace 18 achteved once more—every radlo man should read up and know
all there isr to know on this mest tmportant subject.

Thie particular hapdbook {s chuck-full with a tremendous amount of
intormation which vou nrobably will not find In an¥ slmilar hook In print.

Outline of Contents: The ASC of F.M.—FreQuenty vs. Amdlltude Modula-
tlon—Baske Facts About F.M. Breideastina—Construction—Bulld This Prac-
tical F.M. Adapter—Audlo Amnlification—F.M. Audlo Amplfier, Part 1—
F.M. Audio Amplifier. Part 2—F.M. Audio Amplifier, Part 3.—-F.M. Service
—Part I, Antenna Installvtion and Service—Part 2. Recelver Allgnment and
Dlagnosis—Part 3. Test Equipment for F.M. Servicind. En@ineerind—Part i,
The How and Why of F.M.—Part 2, The How and Why of F.M.—Theory
and Desian Considerations of R.F. and I.F. Colls in F.M. Receivers.

SPEGIAL SEND-NO-MONEY OFFER

It Is not necessary that you send money with order. If you wish to take
advantage of our C.O.D. plan. simply eut out the coupon. bDaste it on a Dost
card and send it 10 us. Hooks will be =ent to you immediately.

All four books are Iisted uniformly at 50c each. No discount on less than
three books.

I you wish to take advantage of our speclal offer, ordering threo tooks or
more, we makeé an unuswal Jow hrice to you as follows:

3 books—5(.25
4 books—$1.50
Do not fail to send coupon todayl
RADCRAFT PUBLICATIONS, INC.
25 West Broadway, New York. N, Y.

LAY L L L ELEL L LD LY

RADCRAFT PUBLICATIONS, INC. 1242
23 West Broadway,

New York, N, ¥

Gentlemen

Rush to me by retum mail, as per your special offer, the following
books: (Check beooks selected.)

O No. 25_.HOME-MADE _RADIO TEST INSTRUMENTS.
O No. 26—MODERN BATTERY RADIO SETS.

0 No, 27—-MODERN RADIQ SERVICING TECHNIQUE.
D Ne. 28—ALL ABOUY FREQUENCY MODULATION.

1 will pay postman $1.00 (f (wo books are ordered) plua n few
eenls postage and chorves. $1.25 for three books, plus & few cents
postage and charpyes. $1.50 for four hooks, plus a4 few cents pustage
and ¢harges. WE CaANNOT SEND A SINGLE 50c 500K 0.D.

NARD occgsgisrosfamm: o8 segoes dep
ADDRESS

CITY E STATE . S
Save shipplng and C.Q.D. charges! Check here if you send cash with
Erm.-r. (Casm7 l.’);.s. new  postage stamps, money ofder, €heck.) Forelgn
countries no C.0.D. Add 2005 to ail Prices Quoted.
ssssssssesseseesRNssse e owal
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Luecstion Lox

QUESTION BOX

Edited by FRED SHUNAMAN

60¢, to cover circuits up to 5
over 8 tubes, §1.00,

Back issues 1942, 25¢ each;

QUERIES

All queries should be accompanled by a fee of 25¢ to cover
research involved. If a schematic or diagram is wanted please send
tubes: for 5

No picture diagrams can be suppticd.
1941, 30c each; 1940, 35¢ each.
Any issue, prior to 1940, if in stock, 50c per copy,

to 8 tube circuits, 75c:

CONNECTING TUNING INDICATORS

? My set uses a 647, 6D6, 75 and 42.
Please give mc a d:agram for connecting a
“Magic Eye” type tuning indicator.

A. The method of connecting the tun-
ing indicator may vary to some cxtent, de-
pending on the circuit used in your detec-
tor. A common method is shown. In sets
where the diodes are paralleled, one of
them may be used to supply tuning indicator
voltage, as shown in Fig. B. In Fig. A, all
parts to the left of the broken line are
parts of the original set, with the single

exception of the tuning control lcad, there-
fore no values for resistors or condensers
are given.

If in any doubt as to the hest place to
connect the “eye tube” attach us grid
through the usual one-megohm resistor to
the grid return of the last L.F. tube. The
“plus B” lead may be connected to the
high-voltage line in the set (200-250v). If
not sensitive enough, connect it to the 100v
screen-supply lead.

The dotted .05 condenser is to be used if
the shadow flutters or if its edges are ill-
defined and furry.

[ heg.
DET.(75)
a8 ’
q
w
-
2 (]
E
z
[+]
w ]
o '
£ |
: |
' INSERT TWIS CON-,, 00025
l 70 GRID imeg.
=7 0 OF 6E5
. TOAUDIO GRID ]
i_ Fig A Fig, B =

AN AMPLIFIER FOR PORTABLE RADIOS

? Can you supply me with a sketch of
an amplifier I can use with my portable, to

work off the AC. line?—R. J., Schencc-
tady, N.
A. The diagram shows an amplifier you

can use without making any changes in your
present set which would prevent it from
being used as a portable. The tubes used
are a 35Z4, and 2 35L6's. The insert shows
How 1o connect the single closed-circuit
jack, “J”, in the voice coil circuit of your
(Canhrmed on following page)

35L6 oQuTtpuT
TUBES

J

VOICE 4

COIL
SPEAKER OF PORTABLE

176
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BEGINNER'S ONE-TUBE
SHORT-WAYVE SET

(Continned from page 171)

sulators at each end will give excelient re-
sults. The best all around wire for antenna
purposes is No. 14 solid enamel, about 50 {t.
long. The aerial should be pulled taut so
that it cannot swing in the wind and thus
cause fading. Springs are sold 10 be placed
at the end of aerials for this purpose and
their use is advisable.

The fead-in can be made of No. 14 rub-
ber-covered wire securely soldered to the
aerial at one end; form a loop so as to allow
the aerial to move slightly without eventu-
ally causing a break at this joint. Stand-off
insulators, hiolding the wire several inches
from the building, should be used at intervals
along the length of the lead-in. A lightning
arrestor on the outside of the building and
going to an outside ground is advisable, par
ticularly in rural regions. The lead-in is
carried into the honse through a porcelain
tube which is mounted in the window frame.
Slant the tube upward so that it will shed
water. Don't under any circumstances, use
one of those flat contraptions that is sup-
posed to go under the window

Inside the house, the set should be
grounded with a wire, as short as possible,
to the cold water piping. I{ convenient, this
connection should be made on thd street side
of the water-meter as they sometimces. have
fiber bushings in them which break the elec-
trical continuity of the pipe. If this s so in
your case and you cannot conveniently run
the line direct, at least “jump” the meter
with a wire securely fastened to each side.

In country districts without piped water
an excellent ground can be made to the
pump frame, or to one or more pipes driven
5to 10 ft. into the ground. This may all seem
very elaborate, but remember that the finest
set made will operate better on an antenna
system as described and it will surely oper!
ate our little set better. Furthermore, every
point noted is important even o broadcast
sets and becomes more and more so as the
frequency is increased {wavelength re-
duced).

In locations particularly “tough” for re
ception it may be nccessary to experiment
witl the direction of the aerial as this some
times makes an appreciable difference.

The other point within our control, that
of tuning, is primarily a guestion of patience.
The most scnsm\e point for any regenera-
tive receiver is just at the point of circuit
oscillation. Turning the tuning dial and oscil
lation control together, meanwhile checking
for the presence of oscillation by the method
explained before will give you an approxi-
mate idea of just how the two line-up on any
given coil, The procedure is to keep the set:
adjusted just inside the oscillation point and
to turn the tuning dial very slowly until you
hear a whistle ; then, tune for the sxlent point
between two w]uslles and “juggle” the oscil-
lation control until you bring in the station.
For breadcast and phone stations, this will
be just outside the oscillation point ; and for
code stations, just inside. The mam points
to remeinber are: slow tuning. and, care-
ful adjustment of the oscillation control.

TROUBLE SHOOTING

The set is so simple in design that trouble
is not likely to occur:; the foremost possi
bility, however, is lack of circuit oscillation.
If the circuit will not oscillate, the first
thing to do is to reverse the connections to
P and T on the coil socket. The grid leak,
R1, is also a factor in producing oscillation.
Values from 1 te 10 megs. may be 'tried in

(Continued on page 190)
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QUESTION BOX
{Continued from previous page)
portable so that it can be used either to
supp.y input power for the amplifier or its
own speaker. T1 is a transformer of the
same voice coil nnpedance as the output

transformer of the portable. It is used
backwards—veice c¢oil to voice coil, and
must be a push-pull type. T2 is the output
transformer on the speaker. Both output
transformer and speaker must be large
enough to work suitably with 35L&,

POWER PACK

[

? Wil it be possible to build a power
pack to use with my porlable? Tubes are
145G, 1H5G 1N5(uy(md 1A7G.—W R.R.
Toronto, Canada, and several readers.

A.  As your rubes are all of the 1.4 volt
.05 ampere type, a pack can be built to sup-
ply the filaments in series, as per diagram
above. [t will be necessary to hook the
filaments up in series as shown. In some
sets it may be necessary to change the grid
returns to pur proper bias on all grids.

AC- DC. CHOKE

[ iy %-0—
50000
! 2925 o~ -
(&g
22000 At

iHov
{A'.C.
o Zo
— 1ASG IH5G  INSG  TA7G
rAo— NN AN,

A 10-12 WATT OUTPUT AMPLIFIER

e Wil you please print a hook-up for
an_amplifier with 10-12 watts output, using
6F6’s in the output stage and wnth a 6N7
or similar phase inverting tube? The am-
plifier must have provision for phonograph
and erystal-microphone input.

A. Herewith the diagram requested. J1
is the microphone input, J2 for the phono
pickup. Any heavy power pack may be used,
if it delivers voltages between 250 and 350
The output of this amplifier may be in
creascd up to 20 or 25 watts by substitutir
6L6’s for the 6FG’s in the output stage.

6SF5

.05

100,000

= =]
300 v

NOISE SILENCER

@  Please print o hook-up of a simple
notse silencer which ¢con be added to a

DIODE SECTION
OF DETECTOR
.

250.000w

10,000 w

B*g 30v

superhieterodyne. The noise

tion—R. §., Teaneck, N. J.

A. The noise silencer shown on the leit
may be used on any set using diode detec
tion. V1 is the diode section of the detector
tube, which mmay be any of the detector or
detector-amplifier tubes. V2 is a 6H6. The
30 volts used hy the silencer tube may be
obtained by connecting a 25000 ohm re.
sistor {rom the 30-volt point to the screen
supply, usually about 100 volts.

In sets where there is a path (throuzh
resistors) to ground independent of the
vo.ume control, the noise silencer diodes
may be connected at point “A” instead of
to the arm of the volume control, and the
volume control put between the silencer and
the first audio grid, with an improvement
in noise control.

s engine g

RADIC SYMBOLS FOR THE
BEGINNER
(Continued from page 172)

15 commonly used as a detector and first
audio-frequency amplifier) and the multi-
grid tube (such as the 6A7, 6K7, etc.)

RADIO-CRAFT for !

DECEMBER,

which is used in radio-frequency work

The advice to consult the tuhs manual for
details of connectians, applies here also, for
although several tubes have the same num-
ber of elements they differ in how theyv con-
nect externally to the circuit of which they
are a part.

1942
www.americanradiohistorv.com
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Radio £ Television

UN IVERITY
REFLEX SPEAKERS

are the nccepted standard
of our

WAR NEEDS
Because

Only Reflex Spealers have
*Super Power Output
#Long Life

e Breakdown Proof

Diaphram

e Waterproof Seal
Ih;ue f;;nlurlmn insure nipy
eproductive effich
vital for war weork. Oaly

ni rf!u,-
fected! ~end your ‘"Spenhk.
cr’' War Frob ems mpeour
Engineeriny Staif

UNIVERSITY LABORATORIES

225 Varick St.. N. ¥, C.

RADIO-TELEVISION
INSTITUTE

Not just another radio school, but &
TRAINING QRGANIZATION well
equipped with LATEST and MOST
EXPENSIVE APPARATUS and staffed
by PRACTICAL RADIQ ENGINEERS
whu understand the various branches
of RADIO, TELEVISION sand the
manifold uses of ELECTRONICS.

Our students quickly find
profitable positions.

Resident course only. Inquiries invited.

Radio-Television Institute

480 Lexington Ave.
New York City
Licensed by the State of New York

//eao{.iet //eac{gaatteu -

Our Headphones are used
by the United States,
Canadian, New Zealand
- and South African Gov-
ernments as well as other
Governments not direetly
in the war. Folder C-12 il
lustrates rugged, unusu-

scnuncany 1y sensitive, dependable
ey o0t . Cannon-Ball Headsets.

nets  groatty 1 ri
crease lhei‘r el Write

ciency

C. F. CANNON COMPANY
SPRINGWATER, N.Y.

Do you need

BINDING POSTS?

The XL PUSH POST with {ts Sorin
Action  assures  Conutant Contact &N
ick connect(on.
Manufactured in A Aluminum Typo M
1 12¢ cach.
Aluminum Body, Bakelile Top Type 88
14%c ea-h,
Fypes CP or NP. ALL_ BRASS—STAIN-
1.iISS STEEL SPRING & PIN. PROVEN by
240 MR. SALT SPRAY TEST as NON-
CORROSIVE it 28c cach.
Manutacturers and Dcalces Liberal
iscounts

l X. L. RADIO LABORATORIES
420 West Chicado Ave., Chicago. il.

COMPLETE HOME.
STUDY COURSES and
booka.
Sold,
Al
o

cducntional
slightly used.
renied. exchanged.

sn(e
ndencs
Cé“esp%o\ﬁses

barytaln catalog FREE. Write todayl
ELSON COMPANY. 500 Sherman, Dept. M-210. Chicago
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AMPLIFIERS & SPEAKERS

THIS sale comprises amplifiers used
in the construction of Juke-Boxes;
made by well known manufacturers
such as: Rauland and Operadio. All
equipment is reconditioned (factory
finish) and in perfect mechanical and
electrical condition.

THERE ARE ONLY A FEW HUN.
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 wats
ampl. #1044

All ampl. shipped
Ready to operata
2 1024—12 WATT rUSH-PULL 2A% AMPLIFIER
Frequenc® résnonte blus or minus 2DB. from $H tn
15.000 CPS. hate and treble boost. Inputs for phonn
Plek-un or radio tuner. QutPut impedance R o+ 14
ohme to P.M. or Flectro-Dyniamic epeakers. sundlles
8414 current for one or two 2500 ohm spe~ker flelds
An_excellent smplifier for M or re-

cording. $18.45

Shipping weight 25 lbe.

& 103A—20 WATT PUSMH.PULL 6L6 AMPLIFIER

Input for one crystal or dynamie mierophone. Innut
for ohe crystal or magnetic phono plek-up. Full rance
tone control. Frequency response 30 to 10,000
CPB Outnut impedance 8 or 14 ohms to PM or
Flectric-Denamic speakers. supnlies field
cument for one or two 2500 ohm speaker
elds

$15.95

Shipping weight 24 I[bs.

T 104A—30 WATT PUSH.PULL 6L8 AMPLIFIER
Tnput for 1wo eryatal, d¥namic or velocity microphones
indicidually conteolled. Input for ersanal or high
tmpedance phono pick-up. Full ranze tone conttol.
Freauency response 30 to 10.000 CPS. Qutput Im
sdince 2.6,9.2.4.5.3,8 and 1A chms 15 P.M.or Fleetro-
Yhamic eDeakers, supblies feld current
for one of two 2500 ohm sheaker fleids. $2| 45

Shipping Weight 26 lbe.

Al Amplifiers Less Tubes & Speakers

JENSEN {0 INCH
ELECTRO-DYNAMIC
SPEAKER

1500 OHM
FIELD
16 OAM
VOICE-COIL

eace  $2.95

Shipping Weight 7 lbs.

ORDERS SHIPPED SAME DAY AS RECEIVED.
All Goods are sent Express collect if no meney for
Pascel Post is iIncluded in rem.ttance. Customers in
Foreldn countrles are requested to remit in U, S.
Currency or International Money Orders and Include
snough money to ship goods prepaid. Order from this ad.

25% deposit required on all C.0.D. orders.

PEERLESS RADIO
AND SOUND CORP.

~DISPOSAL SALE~

11 8. Desplaines St, Dept. 1242 CHICAGO. ILL.
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The Radio Experimenter

This is a new department. If you have a new Hook.Up, send it along; a pencil
diagram will do. Be sure to include a brief description.

All diagrams and descriptions accepted and published will be awarded a year's
subscription. Diagrams may be for receivers, adapters, amplifiers, etc. Send them
to Hook.-Up Editor, Rap1o-Crart, 25 W. Broadway, New York City.

TEN-WATT TWO-TUBE PHONO AMPLIFIER

250000 OHM POTENTIOMETER
(TONE CONTROL)

|.0I MFD

Cuass B

SINGLE PLAT
PULL GRIDS

[0

INTERSTAGE T
ETs

OUTPUT TRANSFORMER
10,000 OHMS PRIMARY IMPEDANCE

Ta

RANSFORMER
© PUSH - PM SPEAKER

N7

SIMPLE TWO-TUBE
PHONG - AMPLIFIER

e

6000 oMM$

ql
-

g1

~ PLACEMENT OoF PAaRYS,

10-WATT PHONO UNIT ~

(OUTPUT TRANS FORMER
MOUNTED ON SPEAKER
OR BENEATH CHASSIS)

Pwer. FILTER
TRANSFORMER CHOKE
Ty (oo NP
on sty (e
pGCoLE VOLUME ( ToNE
CONTROL CONTROL

T

HE two-tube phono amplifier described
here is just about the simplest one that

will give good results; A parallel 6N7 is

transformer coupled

to a 6N7 running

| push-pull. With 300 volts on the plates of

the push-pull 6N7 an cutput of about 10
watts can be expected. This unit is easy to
huild and easy to make work well, it con-
taining only tliree condensers and two fixed
resistors. Both a volume control and tone
control are provided for.

Good fidelity can be had from this am-

pliner as all the tubes us:d are triodes.
The output is ample to run a 12-inch per
manent-magnet speaker.

As there are no high-gain stages, place
ment of parts is not critical. For ease of
construction, however, we suggest placing
the parts as shown in the illustration. A
well-filtered power supply should be used
with this unit.

Fraxgriy WiLLiams,

Glendale, Calif.

HOME-MADE POWER AMPLIFIER

Here is a diagram of my home-made

power amplifier with an audio indicator on

it.

The potentiometer is not necessary if

there is onc on the first audio stage. You
can use any power amplifier tubes. triode or

pentode. You can use types 2E

S if you use

volt tubes. This tube is the type used also

’2% volt tubes and a 6ES if you use 6.3

for tuning eyes in sets. It works very well—

RADIO-CRAFT
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the “eye” will open and close as the audio
is increased and decreased. It is very good
for comparing signals on the short waves.
The receiver can also be put into regenera-
tion when comparing signals. This makes
the “eye¢” more sensitive to the signal.

The tuning eye indicator not only works
4s indicating audio gain but when listening
to two different stations that have different

DECEMBER, 1942

for
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TO PLATE

500,000-ohm Pol.

?<— TO FIRST AUDIO STAGE

-
o
w
+

('I
SPEAKER
20 ohms C.T.or?
C.T. ON WDG.

IMEG. 'aw.

3 )

signal strengths it will show the difference
on the eye. When listening to C.W. signals,
it will wink the code signa! to yon if vou

B- B+
2ES
or 6ES 250TO 300 V.
TUBE
can 1 visible signals such as a blinker
SYSIER CuLIFFORD PATERN

Richmond Hill I . {.. N. Y

THREE OSCILLATORS IN ONE

Here is a httie hook-up which some of
your readers may find interesting. It con-
sists of threc oscillators which can be
switched in one at a time.

By switching the two toggie switches 10
the right in the plate circuit and the one
i the grid circuit to the left we have an
IF osc. The osc. can be bought prefer
ably with adjustable trinuner, or it can be
made out of an old IF transformer. A
shiclded lead is brought out from pin jack
(1) to an IF grid lead on a short wave
receiver. One loop around the grid lead will
provide sufficient coupling. Now beat the

coil. The coil and condenser can be easily
obtained off an old battery set. With the
B. C osc. on a phono-pickup can be
plugged into pin jacks (1) and records
played being picked up on a radio in the
near vicimty. The 100,000 ohm var. resistor
can now be used for tone control.

If you wish 10 speak over your radio, just
plug a microphone in pin jacks (3) anc
throw the grid toggle switch to the right
(remove phones). The output transformer
acts as a mic. transformer feeding back a
signal to the control grid thus modulating
the B. C. osc. When using a low resistance

-
-0
S ROT
SWITCH
w3
E(ﬂ
34 0001
.
= Y | T
SES oyt AUDID
P CHORE os3c.

A

A.C

Tor ol

Y:Rﬁl | oy
T/ il |
7 o > 7
PHONES, PRONQ PICKUP TERM, 2
OR SHIELDED LEAD [ Pl W

An ingenious oscillator which has many applications

IF osc. against the receiver I 10 bring code
out with a clear note. The 100,000 ohm
variable should be at minimum to reduce
excessive feedback to control grid

If the upper toggle switch in the plate
circuit is thrown to the left, the other two
remaining the same, we now have an osc.
covering the broadcast band or one end of
it according to the number of turns in the

RADIO-CRAFT for

DECEMBER,

carbon mike it appears ‘1o be necessary to
use a battery instead of using a dropping
resistor and filter condenser to supply mike
current.

To practice sending code switch the lower
toggle switch in the plate circuit to the
left. (This cuts out IF & B. C. osc.) and
the grid switch to the left. Now we have an

(Continued on following page)

1842

www.americanradiohistorv.com

Radio & Television

SPRAYBERRY
RADIO TRAINING

includes

FULL EQUIPMENT

2 Experience Easily Acquired
at Home

You Do Practics - Giving
Experiments. Many Spielal
Features . .. . ALL Designed
to Help You Make Fast Proaress

RN CULL RADID SET

Training starts right at the begin
ning of Radio . unfolds cach
rubject In a simplifled. loxical. un
derstandable style. You easily learn
Televlsion. Frequency Modulation,
Slgna! Traging, Mobile Radle (Auto-
Tank), Aviation Kadie. Electronles,
Facsimile Radlo, Radio 8ect Repair
and Installation Work

! Training Prepares You for a Business of Your Oown . . .
or

| My Training will help you

Rad'o Jobs—Civitlan or Military
The important and (nseinating field of Radlo offera
many opportnnitles to the man who wants to get ahead.
win qulck promotion in the
Army or Navy . . . will fit you for a hright Civillan
. BPR. t’BERllY Methods are thorough and prae-

career.
tical. Your Tralning will not Interfere with your present
duties od.

Neo previous experience is n .
You Get a Dual-Purpose Radio Set
1 sapply you with Radio Parts which you use (@ gawn
pre-experionce In Repaic work. These same Papig are
used as a Mocern Signal Generator and for 8ignai Frac-
ing. ete. Youll find my Course and Hauipment fully
sseribed in the cataloz offered below.
Earn Wh'le You Learn
My BUSINESS BUILDERS show you
how to Dut vour equipment 10 actual
ute in R:ncling money-mukink Radio
service Jobs shortly after

,‘,ml‘“ you begin Trainipe.
etV THE SPRAYBERRY COURSE
- - S SOLD NDER MONEY- "

s
BOOK

L'}
AGREEMENT &1

RUSH COUPON. /»r BIG FREE

RACK

B
g SPRAYBERRY ACADEMY OF RAJIO :
H F. L. Sprayberry, President

520-M University Placs, N. W. L]
3 wa;lhinﬂton. D. C. L

case rush FREE ¢ ¢ ""HOW TG NMAKE

: MONEY 1IN RAD!“LKV N & & B :
s Name o
§ Address B |
§ Civy E State Son koo )
M (Mail in envelope or paste on penny posicard) 1
.----------------------_----..

ow manwv. t{mes have vou iost mendy becauas of s mis
in Aiguring? Do vou know how to fAzure Auickly and
v? Csn You Apups diaccunts, intereat ratos. taxes
the other calculstiona you meet up with in your
?

M
take
COrrect 1y
atl
dally Nf
Are you having trouhble qualifying for Army or Navy pre-
motion because you're not up on mathematics?

andad

Here |a the bBrok that yivéa you A
mathematica: that takes all the irvitation and drudgery
out of it. You don't ne to be scared of mathemstich,
because here's the subject sxplsined without frilla, with-
out uselesa computations.

Hcre's the book for men tn they affMed forcesi for buainass
men; technicisna sndg cTaftsnien, expisinink snd snawery
ng cverydsy mathematic problems in easy.to-understand
worda and tllustrationa.

Yes, It's the key to a #imple understanding of mathe
matics. It's a 1 home-atudy rourse in mathematica fOF
the man who'a slert to the importance of mathemastics in
the world todsy.

ELEMENTARY MATHEMATICS

@® EASY —SIMPLIFIED — PRACTICAL @
eamsuaaCONTENTS OF BOOK-===ammuqy

CHAPTER I. Arlthmetic—Addition—=Subtraction—Mult- g
rlieation—Diviajon,

CHAPTER 1). Factoring and Cancellstion—rractions= @
Decimals—Peretntage—Ratio—and I'roportion.

CHAPTER I11. The Metric System.

CHAPTER |V. How 10 Measure Surfaces and Capacity
(Geomet™v),

CHAPTER V. Powets and Involutton—Roots and Evos

lution.

CHAPTER VI._ Mathamaties for the
Manual and Technical Craftsman—
Therimomeler eonversions—Graphs or
Curve Plotiing — Lowarithms—Use o6f
the Slide Rule.
CHAPTER

gogdq barkground (o

oMLY

50e¢

POSTPAID

. Soecial Mathematies
for the Radlo Techaiclan.
CHAPTER VIII, Cammércial Calcula.
tions—lntereat. Short  Cut
Arithmetic.
CHAPTER IX. Weikhts ana Monsures —Useful Tablas.

Send Stamops, Cash or Monsy Ofder.

9 day for your sopy of tAés indispemsable Book.
tean be carrid: nuds’l.ﬂ-'n your pochil. (SiZe ¢ 3 # i8.)

TECHNIFAX

1957 §. State St., RC-1242, Chicago, III.

YLy
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TECHNICAL
BULLETINS

Technical bulletine give reliable information in |
easy-to-follow form, and save valuable time
stherwise spent in laberious reading of numerous
books. Every subject ia treated briefly and eon- |
cisely, yet completely. No complicated math-
ematies, chemistry. electricity, or theory. E-chl
bulletin is written in simple language. ‘
|
I

PRICE $1.00 EACH POSTPAID
ORDER BY NUMBER

WELDING, SOLDERING
AND BRAZING

D-I105—LATEST GAS-WELDING PRACGTICE.—Contalns
simpllfed instruetions for using the modern oOxYacstyiene
torch for welding and cutting. Includes instructions for
wolding steel. east fron. aluminum and aluminum alloys,
lead and lead alloys, nickel and nickel siloys. monel
metal, ete. Contains data on lead burning. zas Dressurs
tor all jobs. formulas for fluxes

D-133—SPOT WELDER FOR THE SMALL SHOP, -
Complete, easy-to-understand directions to bulld a 110-
volt, 50 or 8@-cvele A.C. spot welder for fastening 1lght
shoet malal. Shows how to maKe the welder adaptable for
aperation on 110 or 220-volt. 25-c¥ele current, or 220-
soll. 50 or 60-cycle current

D-136—SMALL A.C. ARC WELDER CONSTRUCTION
ANO USE.—Tells how to build arc welders capabls of
fusing iron snd steel shest up to 3/16 Inch in thickness
rods as lsatgpe a3 ¥ inch In diameter for use on
110-volt. 60-cyele A.C.. 110-volt 25-cycle AC. or om
720-s0lt 60 cycls A.C.

D.135>—WELDING SHEET METAL wWITH EASILY
MADE ELECTRIC ARC TORCH.—A small carbon-elec:
trode arc torch that oODeratés on 110-volt AC. current.
Of ralus to metal-working shops and home work ehops
for soldering and brazing, and even Ilght welding on
sheet melal, Can also bs used to melt small Quantities
of metals and alloys. Also used by Dentists to melt gold

0- I22——WORKING WlTH S"AINLESS STEEL, SOL-l
DERING. BRAZING, AND WEL G.——Complste pran-
tical methods of lolderinx hrulnx .nd welding stainless
steel. Including formulss for solders and fluves snd other
Oractical date.

0-124_SOLDERING ALL METALS. INGLUDING {
ALUMINUM, AND ALLOYS AND DIE CAST ALLOYS.

—How to produce perfectly soldered joints of neat appear-

snce. ldentification of light metsl alloys. Solders and

soldering Aures and how to mske then. How (0 meke

slectric soldering irons for 1lzht and hea¥¥ work. how

to construct on alcohol bluwpipe.

0-104—SILVER SOLDERING AND BRAZING.—Ezplains |
practical methods of brazlng. silver solderins, and hard |
soldering. Contalnd tebles Rivink the composition of |
hrazing and soldering alloye, formulae for fuxes. |

!
D-141—RECORODING THERMOMETER EASILY MADE. 1
—Full Information on huilding a0 accurate defice to
record lemperature chankes over 12 hour pariods. I]’u.
any t¥Pe of clock and a Sensitive elsment €arrying m pen
that marks temperature fluctiations on 2 Daper chart.

I
Each Bullatin consfsts of a set of larde sheets.
mstambled In one Packet. slze 9 X 14V27: wolaht

Y b, Numerous Illustrations. dinarams. oharty to
cupplament text.

TECHNIFAX

197 s, STATE ST. RC1242 CHICAGO.

{

e

N e e Y T L L L b’

[} RC1242 @
i TECHNIFAX (57 so. state. Ohlease 1l §
§ Enelosed find §. for which pleass send me
g vostpald the following Technleal Bullating: M
1 [ ]
[} 1
g Nos. . | ]
[} ]
‘ '
B e eeees H
L} [}
L} L]
H Name . .......ccciimussiniimaiieinaiindnt e s
L} i
§ Btreet sad Number . H
L§ L}
L} L
8 City and Btate .. [ ]
'-.----------.--.-----.----‘l

180

audio osc. the note of which can he varied
by the var. 100,000 ohm resistor.

Anybody wanting to add more conven-
iences might try incorporating a broadcast

Radio #/ooé -ups

long wave adapter into the

E. I. GauLrr,
Saskatoon. Sask., Conada.

receiver or a
set-up.

TWO-TUBE SHORTWAVE RECEIVER

This two-tube receiver can be built in
three hours and is very casy for the radio
experimenter to attempt. The tuning range
is 9.5 to 550 meters when used with proper
coils. It is not necessary to explain how to
hook up the batteries as the diagram is very
clear and easy to understand. Conventional

coils are used, preferably of the plug-in type.
it will be noticed that only the triode portion
of the 1HS5G is used, and that an R.F. pen-
tode is used for the amplifier. Unusual—
but it works.
Gabrie. LEPAGE
0ld Town, Me.

' E TH506
< DET. INSG AUDIO
.0001 mf. R.FC. .05mf.
4 o
Conb 8
; g 3¢S 8
6S o
ol o
Cow 140 — < 2
mmf. L L .001mf.
—l_— Sw. r [r
GND. }‘ Sv l
é )
-A +A-~B +90wv. PHONES
TINY TwWO

tHlere s a diagram of a small broadcast
receiver. Excellent headphone results were
ohtained with this receiver. It was built on
a 3 x 3 inch metal chassis. A broadcast an-
tenna coil was used with 45 turns of litz
wire wound around the secondary of the

coil, to obtain the neccessary oscillation. The
band was clouded with squeals and whistles
—and every whistle was a station. A good
ground and aeriat of 100 feer should be used.
HomEer L. Davivson,
Fort Dodge, lowa.

PR L
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a0
O
- i ;
g
§; ey ]
s Lo
' 00/
ME
N
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TEST OSCILLATOR M

N these days when radio parts are ex-

pensive and difficult to get, one must con-
serve and use up what he has on hand.

I am an experimenter and have experi-

mented with everything in radio and I am

RADIO-C
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ADE OF JUNK PARTS

still experimenting and trying to improve
radio.

Following is a circuit diagram of a test
signal generator, which I have designed-and
built. It’s a standard Hartley oscitlator.

RAFT DECEMBER, 1942

for
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This generator was entirely made of parts
from junked broadcast radios which 1 took
apart. The only parts which were not ob-
tained from the junk box were the battery,
tube and chassis.

A broadcast receiver dial may he used,
and calibration should be made by couplmg
the output to the antenna and receiver post

TEST 30
OSCILLATOR
-
- =
S S
(V) ]
b4
TO ANT, %‘
RECEIVER L
Ty e
ouTPUT | 95 mC4
Sw.
3
TO GR E —/ﬁ__
RECEIVER o €5 i s
45v Sl
BY BT
on the broadcast receiver and plot out

curves. This gencrator will give a funda-
mental frequency of about 500 to 1500 ke,
and harmonics from about 1500 ke. to
60.000 ke

With SW! and SW3 “on,” and SW2
‘off,” a clear modulated tone will be heard
in the receiver. With SW1 “off” and SW2
and SW3 “o1.” the carrier can be heard on
the desired frequency.

PARTS LIST
Condensers

C1—350 mmf.
C2—.002 mf., mica
€3-—3.30 mf. trimmer
C4-—.0005 mi., mica
—.01 mf. tubnlar

Resistors
R1—5 to 8 megohm resistor, ¥ or 1 watt

R2-—Volume control from old junk receiver with
switch 8W2 attached to it. S.P.S. T

Miscellaneous

SW1—S8.P.S.T. switeh (also S\W

SW3—S.P.S.T. switch

1—Coils consist of 175 turns No. 26 1.C.C. center
tapped at 8714 turns; wound on 4" diameter
wood dowel jumble wound

foE L. DoLmar

Chisholm, Minn,
| ——
CASH FOR OLD RADIO
EQUIPMENT

If you own a communications receiver,
or a transmitter, or test equipment, meters
and similar apparatus which vou are not
using, you can help the war effort and your-
self at the same time by submitting a list of
what you have to Henry Radio Shop,
Butler, Missouri, or \West Los Angeles,
California.

They will make you an offer

Don’t forget that after the war a lot of
present stuff will be obsolete and wortlhiless.
This way you can get a few dollars that can
be used to buy modern equipment later.

35Z5 BURNOUTS

To prevent burnout of 35Z5 rectifiers and
pilot lamps. place a 300-ohm 1 watt resistor
in shunt with smgle pilot lamp No. 47 or
No. 40. If no pilot lamps arc used, place an
800-ohm 1-watt resistor in shunt with the
tapped section of the 35Z5 filament.

RADIO-CRAFT
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Your Money Back —

“1 If the RADIO AMATEUR
COURSE does not represent
the greatest book value ever

offered to the radio 5n
(H

‘“tans’ for

O convince you that there isn't a

hetter hook buy teday, the pub-
lishers of the RADIO AMATEUR
COURSE iake the sensational
offer of a money-back guarantee on
such a low-priced hook. Stop in at
anv of the manv dealers handling
this book and examine it. See for
vourself 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 radic informa-
tion you must have. It contains a
step-hy-step program for obtaining
a short-wave radio education.

Written by George W. Shuart,

W2AMN
foremost short-wave authority

By
G.W.Shuart
W2AMN"

RADIO &
TELEVISION

"

price SO¢ Ag

i

o | ]

: RADIO AND TELEVISION L

1 25 West Broadway, New York. N. Y. :

1 R s O R S T B

148 PAGES § EAIB, B eopy'or tne biD Y TEOm [EoUA0E 8

§ x 9 INCHES 1 rend el Wi Gt PR e H

[ §

OVER 150 RADIO DIAGRAMS  § .. o

and TECHNICAL PHOTOGRAPHS | 1
| |

ress A

RADIO AND TELEVISION : s )

|

25 West Broadway New York, N. Y. : o it -

 AMPLIFER
HANDEOOK

Order your copy NOW—the only

P. A, HANDBOOK

HAT no book has yet been published which covers
amnhﬁers and sound systems (also kindred systems ).
in one complele, authentic volume is almost unbeliev-
able. Yet, it is a fact, there is no book in print which
covers Public Addreas from A to Z.
A MATCHLESS VOLUME
As complete as you would expect to find any
engmeerlng handbook- -this is how the radio
finds the AMPLIFIER
HANDBOOK AND PUBLIC ADDRESS
GUIDE. With essential technical data com-
piled from an exceptionally large number
of gources, the volume covers nearly a hun-
dred different subjects coordinating every
conceivable branch or gub-division of Public
Address.

Only 25 Cents a Copy

X TP P P Y L L L R L LY
RADCRAFY PUBI.'CAVIONS INC. RC.12-42
25 WEST BROAOW NEW YORK. N. Y,
Gentlemen: Enr.‘losed nd_my remitiance of 25 ror
which send me POSTPAID., one copy your NFE
1540 AMPLIFIER HANDBOOK AND PUBLIC AIIDRES!
GUINE.

Send for friends. also
ros'rnun a? 25¢ cach. PLEASE PnlNY CLEARLY.

Name

Cu
Hemit by check of money omer‘ nzl.nu-r Ietter
if you send cash or unused U.8. PostaRe Stampa

VEGEEEmERE S,
C R

DECEMBER,

————

Hre you intevested 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
are lamp, 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.

INTERNATIONAL PROJECTIONIST 1 year—12 fssues—$2
19 _West 44th St.. N. Y. C. 2 Years—24 1ssucs—$3
Futer my rubseription for (Foreign—50¢ per year extra)

Name

Address

1942 181
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e ELEGTRO-SET

qet This Electro- Set
ABSOLUTELY FREE!

JUST THINK OF IT-—you can get absolutely
FREE. the static eloctrical set deseribed beloss,
This ELFEXTRO-SKT is sent to you by the
publishers with 3 one-vear gubseription to
RADIO-CRANT.

AN IDEAL
PRESENT FOR
BOYS and GIRLS

Here h the ELECTRO-SET.
It wili throw bright electric
sparks up to % In. long.

iot of fun for al I-muucs\llonal
and instruct've, too, YE
ABSOLUTELY MHARMLESS.

HFERE |5 the newest and moat slmnlo electrical generator
that has ever heen devised uslniz an entirely now
substance. statle ol('clrlcllv can nw bg generuted by uny
child or  grown he ELFCTRO-SET gives not only
strong, bright eleﬂrlc sparhs, bul you can peérformn dozens
of fascinating experiments with it. such ns ¥ou have never
l.hourht roreih’ e m-rmo
FECTRO usea 1o batteries and 1t la not
rluﬂed into the tloﬂrlc light-line. It s eompletely harni-
ess and cannot hurt you. vet dellvers lonk and tingling
elgctric sparks.
Lowrda of fun for nartles. You can 81so ®ive vour friends
n 1ot of sumrlscx by shockine them with harmiess eleotric
produced Lv um !~ ET. The ol'emtlon is
-imn‘lclw lt'ol and ¢ not mq cige to bu
o THE, OUTFIT CONE‘R QlIITL COMPLETE.
febeet B

Place the special Elee-
Irodync sheet  on any
metallic surface sych as a
pie piste. metal desk, ete,
tul, the Elecirodyne sheet

rnklv with
‘RUBBER"’

Hcm 15 how

ths
with me oumt Now placo
the round rc-electrode,
with Lis lnsulnunz handle.
on tup of the Electrodyne

can draw long sparks froni
it. This can be repeated
dozrns of times without
fuvuu:r rubbing. lwcause
the powerful Electrodvne

wlll hold the elee-
- tricul charze (or days, and

often weeks.

\We have shown a fpw
exciting  experiments  of
more than 100 which you
can oerform with  the
ELECTRO-SET. You ecap
make »our friends’
Atand up. Then you e
perform a really marvel
ous  and exclting  Sait-
storm which aciually is a
mlmnlm hnmmwrm.

can stify  your
l‘rlendu with l.h(- Ele tric

Raise your I.-xend.'
the ELECTRO.SET.

Zlinw all over your face

Then you can dcmonslra:c

the Crazy Electrle

rou Knosy. thll ynn
ELECTRICITY"

o -
of the most mysterious elec-
trical o#ects cver produced—
yet compietely harmiess.

:CTRO.
FEEL EIEC!'R[CIT\' wl!.h
the ELECTRO-SE’

You can TASTE ELEC.

TRICITY iwith the ELEC.
TRO-SET tou!

¢ 18 no end of fun
that you can ruve weilh
your FLECTRO-SET. Yu
can  make numerou:
periments yoursell huldcn
the many listed In the full
set of [nstructions

MOST IMPORTANT.
There is positively nothmq
to  wear oOut h
ELECTRO-SET.
dinary care the ELECTRO-
sz‘rs parts will last for
yoal

Y do not have to
bull(l nny\hml! to muke all

these exPeriments. bes
rnu-.c ths ELECTRO-SET
comes to you COMPLETE.
Within two minutea afler
you have recelved it you
hre mble to perfirm the
exh('rlmenl- shown here.
as well as TanyY others
usxed N the insttuctions.
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?f these remarkable sets. B
ew

Tne great Eleclric Salt-Stor
prettiest ex
it re

One of the
ments to wa
_mlntature mnow
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tic and funny balls. Trey do

ny
iR ) =

RADID-CRAFT. 25 W. BROADWAY, Now York. N. v
Gentlemen: Fnelosed fintl my mnﬂkuneo of
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SIMPLE PHONO-OSCILLATOR

The diagram shown below shows a sim-
ple phono-oscillator. Except for the switcly,
wiring and chassis. only four parts ave
needed—a tuhe socket. one tube, a tuning
condenser and a coil.

— TWIST AROUND
RECEIVER ANT.LEAD-IN

-

o

=

9

[+ 4

W

>

w

[

ot

o

=

o_
PHONO
PiCxup
A
! 2v B~ 90v 6M%v
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The coil may be handwound, or an oscil-
lator coil taken from an old superhetero-
dyne receiver nay he used.

The condenser used is a padding con-
denser of 350 mmf. capacity or thereabout,
and is tuned with a screwdriver.

Any of the battery type pentagrid con-
verter tubes may be used. For use with a
14 volt “A” supply, use a 1A7G tube and
use 90-volts on the screen grid.

The output is taken from the plate of
the tube by means of a wire which is given
a few turns aroumd the receiver tead-in
wire, the other end being twisted around
the plate to coil hook-up wire,

Insulated wire is used and no direct con-
nection is made with the plate of the oscil-
lator tube.

When used with sensitive receivers it will
riot be necessary to couple the oscnllator to
the receiver with a wire, owing to the
greater pickup.

HaoLey M. Horeer,
Herrick:, Tllinats.

RADIO-CRAFT
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BRIGHTER LIGHT

--CORD

cuT
HOLE -«

1 -SOLDER

ik

‘ =
\-AUTO HEADLIGHT
REFLECTOR

The above is especially good for the
work bench or operating table because it
throws a bright spot on the table and in-
creases the intensity of the lamp used three
times. The higher the lamp is from the
table, the grcater the diameter of the re-
flector should be.

Bon Storan, W2SWL
Teaneck, N. J.

Y e

CODE PRACTICE SET

[ designed this set myself and find that it
works very well. This set works on a

MODEL'T
colL -

SWITCH

.,

1

BLINKER -~

.

KIE s

storage battery or dry cells. It is not opera-
tive on direct current.
Victor Suamr (Age 14),
lonia, Mich.

T R ——

REGENERATIVE SET MAKES
CODE-PRACTICE OSCILLATOR

Hevre is a stmple method of converting a
regenerative receiver into a code-practicé
oscillator. All that is necessary is an audio
transformer. The four leads from the
transformer should be connected to pins of
an old tube base, as shown in the diagram.
When oscillator operation is desired, simply
remove the plug-in-cotl from the receiver,
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ome is-used. and the reveneration control. The ordinary two-tube
receiver used this way witi1 45 or 90 volts on the plates wilt develop
enough output to operate a small speaker. So far this method is

original with me.

LioNEL GAYLE,
Kingston, fam., BV 1.

and plug in the
transformer insert.
ing the key in the
detector B4 lead,
or in scries with the |
earphones. If oscil-
lation is not ob-
tained reverse ei
ther the primary or
secondary leads
(not both) of the
transformer. The
pitch can be varied
by means of the
tuning and aerial
condensers, the fil-
ament rheostat, if

tng Instrumenis
keep communica-
tions open.

VOLT-OHM METER

Here is a very useful volt-ohm meter
used for radio testing. It 1s an excellent
500 volts D.C. and is useful for testing
Weston veoltmeter. The numbers may be
volt tester as it will read potentials up to

25000 w

10,000 ohms
WIRE WOUND

VOLT-0HM
METER

TONE CONTROL

Herewith is a diagram of a tone contro
which may not be original, but which 1 have
not seen in any radio magazine. It gives
all the benefits of an electronic tone control
without the expense of a tube or choke and
the many other components. It is very easy
to build, and | believe that most fellows
will have the parts in their junk box. |
have designed it to go in the grid circuit o
the pre-amplifiers_ It will not work in the

circuits. The type of ineter used was a 0-5
changed so that it will read 0-500 volts D.C.
A brown bakelite panel will make 1t look
very attractive.
STUART JASPER,
Chicayo, Il

300,000 ohms  ,_..0005 mfd.
Ya v b
H 2g
G 'f -
5= a0
[-Y
gz \ /' 5s
= T {d. Oa
L 7 1
400,000 ohms .5 MEG. .5 MEG.
Vaw ( BASS ) REBLE )
. CONTROL CONTROL

output of any power tube, The id=al sctup
is to connect the mike or pickup to the
contro! and the output to the amplifier.

P. Pisk,
Montreal, P. Q., Canada.

STARTING SMALL MOTORS

Usually motors of one-quarter to one-
halT horsepower are too small 1o warrant a
starting box. However, throwing these
motors directly across the line, especially 1f
under load, may very often blow fuses due

Hs5 Vv --*i l

HEATER -

FIELD----

ETARTj _

RADIO-CRAFT
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to the high starting current. Here is an
inexpensive and simple method of prevent-
ing this. All that is required are a double-
pole, double-throw switch. (a knife switch
1s preferable, although auny other heavy
current type switch will serve} a conical
heater element with a screw-in base, such as
is used in electric heating devices, (this can
be purchased in the local five and ten ceuts
store) and an ordinary porcelain socket for
the heater clement, which is used as a
starting resistance. These are hooked up as
shown in our diagram.

To start the motor. throw the switch to
the “start” position. This inserts the start-
ing resistance {heater element) in the arm-
ature circuit and linits the starting current
to a safe value. When the motor comes up
to speed the switch is thrown to the “run”
position, which disconuects the starting re-
sistance and throws the armature directly
across the line. The “run” side of the switch
may be painted red to prevent the switch
from accidentally being thrown to the “run”
position without first throwing it 1o the
starting position,

Inasmuch as the heater element is only
in the circuit for a few seconds while the
motor is being started, it may be left un-
protected.

Joun L. BeLr1
New York, N. V.

1942
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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.

Supreme Radio Test.

Radio & Telew'ﬂ'on

GREENWODOO.
MISSISSIPPI

TESTING INSTRUMENTS U &%

Speed up REPAIR mBs|

With These l/andy@
Y

SERVICE AIDS

New instant Aulomatic
Wire Stripper

Strips all types of wire instant-
ly, easily and perfectly. Just
press the handles. Cuts wire
too. Saves time, money and
trouble for Radio Men, Elec-
tricians, Sound Men, etc. List
price $6.00.

Ne-0-Lite Electric
Trouble Shooter

Every Radio Man and
Eleetriclan should have
one, Tests AC and DC  lnes.
Llown fuses, ete. Traces ground Ilne In AC
vircults. Useful as RF indicator. spark plug
onid cable tester. Mas hundreds of other useful
applications. Can De used on 00 volts AC W0
%00 volts AC or DC. List price $1.60

Radio Chemical Latoratory

T e T
| GENERAL (3@ CEminT ©

" RADIO CHEMICAL LARORATORY

DC polarity,

20 large 2 oz. bot-
tles contain  ce-
ments. solvents, con-
tact cleaners. non-
slip dial chemicals,
lubricants. ins. var-
nish, eabinet stains,
wlue, coil dopes, etc.
Dealer net  cost
$4.90 with FREE
RACK.

ORDER FROM YOUR RADIO JOBBER

GENERAL CEMENT wrc. co.

Rockford, lllinois, U.S.A.

r----- ---MIRROR-....--.1
RECORD DISCS —NEEDLES
AND ALL EQUIPMENT
FOR INSTANTANEO! S RECORDING
We specialize in the man _facture and sale
of Blank Recording «ises for all purposes.
Our famous Gold Label DISCS are used
extensively by Broadeasting and professional
recordin studios. Our Semi-Professional
“Pronte” Recording DISCS are just what
the student and Home Recording enthusiast
needs.
BOTH type discs cost about half of other
professional types because they use *‘NI-
TRATE cellulose,” instead of unobtainuble
aluminum or fragile glass.
Write for our price sheet
MEIRROR RECORD CORP.
58 WEST 25th ST, M. Y. C.

4
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LEARN!/

CODE
By copying code with an

ZCAO/QAOIIG

COMMUNICATIONS
RECEIVER

MODEL EC-2

Here's the new and improved verslon of this
popular sol. Now with an external speaker {just
Ilke EC-3}. Automatic nofse limiter. preselectlon
on all bands. cattbrated handspread, AC-DC.
safety headphone juck. B tubes. 50 Ke 10 205
Me. Bigger vulue than ever ut only $42.50. cow
plete with speaker In matchlng eabinet

3.00
2.80
2.50

BEGINNER to the ENGINEER
FUNDAMENTALS OF RADIO ss 00
RADIO OPERATING

TIONS & ANSWERS 2 50
PRACTICAL RADIO COMMUNI-
CATION 5 00
RADIO CODE MANUAL
l son
BOOK
Keith Henny 5'00
Terman 5'50
RAI)IO PHYSICS COURSE
MODERN RADIO SERVICING

Ghirardi o e 5‘00
A.C. CALCULATION CRARTS

Lorenzen 750
THE CATHODE-RAY TUBE AT

WORK

Rider

Watson, Welch, Eby
INDUCTANCE AUTHORITY

From These Radlo Books, For The
Everitt, Smchy, ele.
QUES-
Nilson & Hasnung
Nilson & Hernung
2.00
RADIO ENGINEERING HAND-
RADIO ENGINEERING
Ghirardi 5-00
VACUUM TUBE VOLTMETERS
Rider - 2-00
UNDERSTANDING RADIO
Edward M. Shlepe

Mail in your order today!

ARRISON

CORPORATION

RADLIO
il WEST BROADWAY

® NEW YORK CITY

CIGAR BOX TUBE TABULAR

Some experimenters and servicemen have
a great deal of trouble in locating their
tabular cards which come with their tube
testers. I have built a “Cigar Box Tube
Tabular” which saves time in locating the
tube number, filament voltage, character-
istits, and plate voltage. [ secund a cigar
box and cut a small window in the top and
covered it with cellophane to prevent dust
from getting on the tape.

The rollers for the tape were made from
a miniature broom about a half-inch in

diameter and five and oue-hali inches long,
with two small cranks for turning. By turu-
my the cranks and looking into the window,
each tube may be classified separately and
clearly. I typed (double-spaced) all nfor-
mation concerning each tube on the tape
(paper). Just above the window on the
front is located the classification of each
tube as it appears i the window.

ALVvIN J. S110wWEKRs
Mobile, Alabama

CIGAR- BOX TUBE TABULAR

— > %

5106 viEewSg :
. nws 1
, , ? GO
et e ¥ — 4

30-20 DETECTOR AMFP
33-2.0 POWER AMIP FEN.
32-20 SCREEN GRIDAMP (
35.25 SUPER R F ame
36-6.3 SCREEN GRIO AMP
31 a3 pETECTOR AP
38-6.3 POWER AMD PEN.
Iy 6ISUPER R F AP
40- 50 VOLTAGE AMP

Jf

]
g

[ B e
INSIOE M_m""‘ e
ViEw \
TAPE

PRPER

ESS |

FRONT VIEW.T &
74

L2 e CRANK
X ___ . SCREW
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| AERIAL TUNING ARRANGE-
MENT

Following is a sketch of an aerial tun
g arrangement 1 have been using for
some time and find it very good. | thought
perhaps other readers of your fine maga-
zine mught like to try it

All the coils can be wound on 1%-inch
diameter forms, or the short-wave coils
| can be wound self supporting as shown.
| Doth work equally well. Be sure the link

coil is wound on the antenna end of the

tuning coil. Do not ground antenna coil,
| but ground one side of the link coil as
shown. Hook up as per dotted lines if doub
let antenna is used and if receiver is. pro-
vided with doublet terminals. In this case

| ¢ J

'
!
! L1 L2
; FOR
: _L [ poUBLET
b
! ‘mam T
| i
]
SEE TExT <+ G A A
conD. ¢ IS REC. CHASS!S
.00014 MFD

the link coil should be wound in tlie center
of the tuning coil. Use a .000]4 mf. tuning
ondenser because it gives a greater induc-
tance to the capacity ratio.

A tapped coil and a four gang switch
cotild be used, but the individual coils give
the best results.

[ am using this arrangement on a Stew-
art-Warner All-Wave Duo Superhét,,
Model R-120, with fine results. I have heard
all continents and scores of amateurs lo-
cated throughout the world. The length of
the antenna and the lead-in 1s not critical.
If the tuner sliould fail to resonate on any
particular band. remove a few feet of wire
irom the antenna.

Jou\ L. Box.m.m-.k
Newburgi, N.

WATTAGE RECEPTACLE

MOST watt-meters rcqnirp current trans-
formers, expensive shunts and the like.
I submit herewith one which is casily made
trom odd parts.

A 0-10 volt Jewell movable-vane type
voltmeter was uscd. The meter coil was too
high to use “as-is” so we removed turns, to
convert it to an \.C. ammeter. Light bulbs
were used as a load, and the turns were
removed from the bobhin, until a 50-watt

WATTAGE
RECEPTACLE
110 VOLT
_mour J/‘%

bulb read hali-scale. We now have a watt-
meter reading between 0-100 watts.

When we get a receiver to repair we
immediately put it on the watt-meter re-
ceptacle to see how much wattage it con-
sumnes. [f the wattage is about the same
as the mauufacturer's rating, we know we
can't harm the recciver by letting it run.
If the watt-meter shows excessive wattage

for DECEMBER, 1942
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we immediately shut it off amd the ohm-
meter goes to work to find the “short.”
The receiver may read slightly lower than

normal and still be all right since the power
tactor of the average transformer is about
80%. Light bulbs were used for calibration
since they are non-inductive and cause no
phase displacement of current and voltage.
For those who don’t like to read meter
scales, you can calculate the wattage by
multiplying the current by voltage by 80%
power factor.

GeorGe R. Taks, WS8OVN,

Toronto. Ohio

e N

WIRELESS PHONO PLAYER

The converter tube on my jour-tube A.C.
superhet is used as a wireless phono player.
The grid cap is removed and one lead from
the pick-up is connected to it. The other
lead is connected to the grid through a
condenser about .1 mf, The set is turned on

WARTIME SERVICE HINT !

The above sketch shows a resistance- |
coupled push-pull input circuit to be used |
where a coupling transformer is not readily
available. . [

Ri is 40,000 to 70,000 ohms depending
upon the impedance of the input tube. R.
and Rs are 400,000 ohms. R, and R: are

ABOUT 6FT. OF
WIRE FOR ANT. tpPiIckUP

OATETC. | | Eaps

9@

.

S——
"
e

s

and dialed to 1060 ke. A signal should be
heard at about 1500 kc. on the main radio
which is located in another room. Reverse
the A.C. plug for loudest signal.
A longer antenna mnay be needed if lights
and other electrical appliances are in use.
To test this circuit, usc a small receiver
with one LF. transformer, as it does not
work satisfactorily with receivers using two
L.F. and better shielding.
W. L. Doup,
Mt Pleasant, Aich.

| U ——

POWER PACK FOR PORTABLE
RADIOS
Here is shown a diagram of a power
pack that can be used for servicing or elec-
trifying portable radios.
1 found this pack to be very useful around

respectively 14 and 34 megohms for triodes
or Y megohm each for pentode output |
tubes.
Coupling condensers C and C; may be |
006 1o .02 mf. |
While not technically a balanced circuit. |
this hookup gives remarkably good tone |
fidelity, particularly at the high-frequency |
end.
Pauvr B. Faik I
Newcastle, Penna.

A SIMPLE AND INEXPENSIVE
BATTERY CHARGER

By using the circuit illustrated, it is
possihle to assemble a battery charger at
practically no cost. The rectifier may be a
burned-out tungar-type tube which has heen
discarded. The only other apparatus which
is necessary to purchase is a Ford spark coil
(any ignition coil). In place of a stepdown
transformer to reduce the voltage of alter
nating current to the value required for
charging a storage battery, an clectric iron
is connected in series with the 110 volt cir-
cuit (irons consuming between 200 and 600

30 HENRY CHOKES

=+ |10 VOLTS-AL -

.l
X by RECTIFIER
' TYPE

»

(flfcrﬁlc IRON 200-600 WATTS
AN 1

FORD SEARK
Coli

g Vst
> - !
= g BROKEN FILAMENT
S + -1
o] =
ATBATI =
SPST =
Sw.p

the shop and almost all the parts can be
found in the serviceman’s or experimenter’s
junk box.
The power transformer must have a 6.3
volt winding for the “A” voltage.
J. GuaviicH,
Brookiyn, N. Y.

RADIO-CRAFT
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watts). In wiring the charger, the primary
winding of the spark coil is connected across
the starage battery with a small switch in
series. To place the charger in operation
connect the 110-voit A.C. circuit by closing
the switch No. 2. Next close the switch No. 1 |
until the high voltaze from the spark coil
causes an arc to bridge the break in the fila-
ment. Now the switch No. 1 may be opened,
disconnect battery when charging.

ErNnesT GAUDET,

Lewisville, N.B.

Canada,

1942
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TUDAY is the time to turn

your RRDIO JOB into 2
SECURE POSITION!

Do You Want a BETTER JOB?—A Secure
Future? NOW is the time to prepare
Yourself fur a Lasting, Profitable
Career in Radio Engineerng

Don’t fool yourself]! The yocd jobs—the per-
manent positiong in radio don’t come eusy.
The sure way to success is to build your
future on & sound foundation of knowledge
and ability . . . . and the ability that you
deveiop mow is your assurance of a steady,
sure intome that will outlast temporary con-
ditions such as the present. Dividends for
increased_ability have never before been so
certain. CREI technical training is designed
to do just one thing—to increase your abil-
ity. enabling you to hold the more respon-
sible positions which lead to higher salaries.
Hundreds of CREI students have accom-
plished this through the help of CREI
training—just as many more hundreds will
do in the future!

WRITE FOR FREE BOOKLET TODAY!
Our free booklet and personal
recommendations may hold the
answer to your success. In your
inguiry, please state briefly
your background of experience.
education and present position.

CAPITOL RADIO

Engineering Institute
Cept. RC-12, 3224 16th Street, N.W. Washingten, D.C.

RADIO TECHNOLCGY

RCA Instltuté offers an intensive two-year
course of high standard emnbracing all phases
of Radlo and Telerision. Practical tralning
with modern equipment. Also shorier spe-
claltzed courses In Commereial Radio Oberat-
#£. Radlo and Television Servicing, and
Aviation Communlications. for Free Cataloz
write Dept. RC-4%

RCA INSTITUTES, Inc.
A Radio Corporation of America Service
75 VARICK STREET NEW YORK

COMMERCIAL RADJ( ' NSTITUTE

—_——-

| A radio training center for over twenty Years.

Well equipped. Excellent faculty. Practical resi-
dent courses in Defense, Radio Telegraphy, Broad-
cast, Servicing, Industrial, Television. Aero-
nautical, Drafting, Mathematies and Studio Tech-
nigue. Placement bureau. Classes now forming.
Catalog u-on request.

Dept. D, 38 West Biddle Street. Baltimore, Md.

Correspondence Courses In

RADIO and ELECTRICAL ENGINEERING

! ELECYRICAL ENGINEERING S 5o «rume

wiide

tricai ficld, Prepare yoursclf, at Low Cost. for nerure
future. Modern, simplified, you can understand quirkiy.
RADIO ENG'NEERI“G Fxtrn fine course in radlo, pub-
le address, photn-electric work.

Trajns you to be super-aervice man, real vacuum jube
technieinn, Exper. kits furnished. Dicloma on <comnpletion,
Tuition. 323, either coursc. DNeferred payment  pian.
Get coples of school estalogs. sjudent

maiazines. complete detajls. SEND NOW?I

FREE

LINCOLN ENGINEERING SCHOOL  Bor $31-C47.LINCOI N, NEBS.

CAPACITORS

WRITE
FOR YOUR

THE KEW SYLVANIA

BASE CHART IS READY@TTIRS
—AND 17’S BETTER QT T
THAM EVER!

SYLVANIA ELECTRIC PRODUCTS, INC.

Oent. €.12, Emnorium
Formerly Hygrade Sylvania

., Pa.
Corporatlon
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10 rfor 50¢

"IBLEASE ORDER EACH PROJECT BY ITS PUBLICA.

Hore §s a large number of rudm short.wave, and me-
:hlnlul ‘‘how.to-make-it"" desion
ach ls a speciai Duhllu( on orinln:(ed by masters In

NUMBER. and use the special coupon below.

We accept monay-ord-n cash, chocks or new U. S,

lhalr runutln field stamps. (No fore gn llamnli If you send cash or stamps.
the low price of 50 CENTS. you buy TEN complste register your jstter.
nmnhlnh with photographie reproductions, complete me- Money refunded If you are not satisfied.
chanical Jayout, and fuli deserintion to make it pessible ANY WENTY.FOUR PUBLICATIONS FOR ONE
for anyone to bulld the DProlsct in Questlon, DOLLAR
|
SHORT-WAVE PUBLICATIONS |
MOW TD MAKE THE *0SCitL. HOW TO MAKE THE 1-TUBE. HOW Y0 BUILD THE °“'DUAL-
LODVNE" (TUBE wouozn SET. ALL.ELECTRIC DSCILLODYNE. WAVE" SHORT-WAVE aAnEnv
. . 101 so et N%_Omg ReCiven T WAVE ] No. (12
HOW TO MAKE
HOW TO MAKE THE 19 'rwlN- % HOow TO BUILD THE |~TUBE
PLEX (ONE TUBE PERFORMS  'iETep, /WO TUBE ‘-°"°S:f‘,'f,, 753" TWINPLEX" RECEIVER.
AS TwO) RECEIVER..... No. 102 HOW YO MAKE THE 3-TUBE  ~rrorrrrivrrmistiasieeiens No. 113
HOW TO MAKE THE WIZARD- [- BATTERY SHORT.WAVE RECEIV- HOW TD aun.o THE PORTABLE
A ER.. ..No. 108 MINIDYNE SHORT-WAVE BAT-
TOOE SMAIT TR ReE ARESATL USRS e ser
HOW YO BUILD THE HAM-BAND
HOwW TO MAKE THE IMPROVED ... . . 03 " >
N e DOt RCe S FOR AT,  HOW 0 BUILD THE POCKET RERMEE ™ STUBER.. L NoSHLy
TERY ODPERATION. .No. 104 SHORTY-WAVE RECEIVER e HOW TO BUILO THE DUO~AQ1-
oo . : . P : No. 11§
HOW TO MAKE THE *'GO-GETY- HOW TO BUILD THE CIGAR. LGRS e
'EVM 2" RECEIVER FOR THE BE- BOX |-TUBE "‘CATCH ALL" RE- HOw TO BUILD THE "MONO
GINNER Ne. 105 CEIVER No. 111 coiL 2. N NI
HOW: TO MAKE THE A.C.-D.C. HOW TO BUILD THE 2-TUBE HOW TO BUILD A 6-TUBE BAT.
“CASH aox" RECEIVER No. 118 ;:g;ﬂsoen_’: PORTABLE"™ aNnoAgi LEa?.E--Ms"E'v WAVE "nnm POR‘;é
HOW TO MAKE BEGINNER'S 2- b0 O e "
W _TO MAKE AN AC.-D.C.
TUBE ALL-WAVE SET....No. 119 HOW T0 BUILD THE RaDIO GO, 0, MBEL, Qo oy, igi
HOW TO BUILD THE "RADIO- HOW T0 BUILD THE GE HOW TO BUILD A PJANOTRON.
LAMP" 3-TUBE TABLE RECEIV- R GERNS. . No. 128
ER.. No. 120 o P e Ser]  PENTODE HOW TO BUILD THE ONE Dot
----- o. 124 LAR RA0IO
HOW TO BUILD A SUPER.SEN. HOW YO BUILD THE WORLD'S HOW TO MAKE A VARIABI.E-
SITIVE ALL-WAVE CRYSTAL SMALLEST ONE TUBE BATTERY TONE CODE PRACTICE SET.
SE o -No. 124 RAD10 No. 125 vro-No. 130

MECHANICAL PROJECTS PUBLICATIONS

HOW TO BUILD A SIMPLE POR’T-

HOw TO MAKE A SDUTM SEA
OUTRIGGER CANOE 5 31
HOW 70 BUILO A PEE WEE
AUTOMOBILE No.

HOW TO BUILD A DUAL con-
TROL GLIDE 133 BIL
HOwW TO BUILD A Mousmon
ON PONTDONS. 134 :20

HOw TO MAKE A BAND SAW
FROM OLD AUIO PARTS. No. 135

HOW TO BUILD A REAL LATHE
FOR $5.00 No. 136

HDW TO BUILD A SatL CAT;

CH SPARKS.

WELDE

ABLE REFRIGERATOR.
NOW TO BUILD A XYLOP;'ONE
o,

HOW TO BUILD THE ROWMO-
E. .No. 140

W TO BUILD LARGE TESLA
OUD:N COILS GIVING 18-

DEV TD MAKE AN ARC WEL‘Di

HOw TO USE AN AC ARC

HOw TO MAKE YOUR 0\7"

MICRDSCO
HOw 10 KE A WIMSMURST
ELECTROSTATIC MACMINF

139

Ne. 14)

HOW_TO MAKE AND_EXPERI. |
MENT WITH AN ELECTROPNO|R.
HOW TO MAKE AN ELECTRIC
ARC WELDER FROM AN AUTO.
MOBILE GENERATVOR... No. 149

RADIO PUBLICATIONS, 25 West Broadway, NEW YORK, N.Y. RC 1242
I encloso §. ....tor the publications listed by number. at 101 102 [[¢] 104 165 106
right. at the rate of 50c FOR ANY TEN PUBLICATIONS. NO 107 108 109 1o " 12
ORDER FOR LESS THAN 50c ACCEPTED. $1.00 for 24 publies- 13 i14 s 116 7 18
;llomd Th;'selpubllca:’lons hll" u': be l:iel;.t ]m me postpald. 1 have e "0 121 122 123 124
s circle arou 2

g RS PRINT CLEARLY 125 426 127 128 128 130
131 132 133 £33 135 138 |

Name Address 137 138 139 140 141 142
143 134 135 F46 47 148

City . Nlate 149

10 BEST RADIO BOOKS 10

RADIO FANS EVERYWHERE—these fine
ten ecent text books give You an excellent
foundation for the study of RADIO. They are
clearly written, profusely illustrated and con-
tain over 15,000 words in each book. You'll be

Ne, (—HOW TO BSU!LO FOUR DOERLE SHODRT

\ AVE S
Ne. z—uow 're MAK:OTHEU néoszc Pezguﬁ
No, ’S—AE};gRNATING CURRENT FOR BE s
No. 4—ALL ABOUT AERIALS

BOOKS ARE ALL UNIFORM

in the GERNSBACK EDUCATIONAL L}%RARY has 32 pares—with llustrations
do not think these books worth the price asked. return them {n 24 hours and your money will be instantly refunded.

RADIO PUBLICATIONS e 25 WEST BROADWAY e NEW YORK, N. Y.

ALLELEL DL TR E Y R R R R L L L L LY LRl L]

Every book

30 10 66 In number. Fach title volume contalns over

"-'.------------------MA
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§ RADIC PUBLICATIONS. Dept. RC. 1242 H
g 25 WEST BROADWAY, NEW YORK, N. V. .
g Gentiemen: Please sond lmmediulely, POSTPALD, the book numbers circled below. § am enclosing . cents §
g —torh book being 10c. 1
1 ] 4 5 § 7 9 10 L}
1 NEW NEW n
8 [0 8end FREE listing of 48 new 10p publications. B
[] FLEASE PRINT CLEARLY 1
§ Name Address H
[}
8] JCTO Rt o Voo S o e s « e U BVGYS| e e L b g oot S et J
M Bemit by chack or money order—redister letter if you send Cash ur unused U' B. oulaxu -anns :

CENTS EACH

amazed at the wealth of Information con-

tained in these handy books. Excellent for

reference—ideal for every techmical library.

YOUR MONEY BACK if you are not satisfied.
PROMPT SHIPMENTS

No. 5>—BEG/NNERS' RADIO DICTIONARY
No. 6—HOW TO HAVE FUN WITH RADIO
No. 7—!10W TO0 READ PADIO DIAGRAMS

8—RADIO FOGR BEGINNERS
9—SIMPLE ELECTRICAL EXPERIMENTS

. W=TELEVISION

varying_ from

words. Positlvely radlo's greatest book buys! If you
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Radio Kinks

WINDOW DISPLAY IDEA

Following is an idea I am using for win-
dow display. I needed some extra light

PICTURE
FRAME
LIGHT  15-20
_BULB  30-40
100W.
STARTER
1ov.
] {
A.
or
D.C.

SIDE VIEW

flashes and did not have any on hand. How-
e¢ver, | had some extra fluorescent light
starters on hand. ! tried one and it worked
very well.

RarpH Kixg,

North Troy, N: Y.

TWO TEST PRODS FOR A
NICKEL!!!

I submit the following as a hint for the
making of two test prods for a nickel. Get
two pencil clips from the “five-and-ten” for
a nickel. Clip off tle rounded ball point with
the cutting edge of pliers and file to a fine
point. Clip to wooden dowels or sticks the

-

Cul off here < = Pencil clp

) 1 - M"_\
’ %
i h
Tape 7 Wooden dowel

Sold

wires here

E y

——

size of a pencil after soldering the lead
wires on as shown. Tape the leads to the
sticks to keep them from tearing loose from
the soldered joints. The other ends of the
wires can be attached to any desired source.
GrorGe P. BLACKBURN,
Tyler, Teras
———— R ———

ELECTROLYTIC CONDENSER
TESTER

This tester will measure the capacity of a
condenser and at the same time measure its
feakage. To measure the capacity we must
use alternating current and as we cannot

b ot
t) (eac
L b
Q|- sw. ;{ j"
“n
MOV, AC. PRODS

use A. C. alone on an electrolytic condenser
a rectifier is employed (a “B” eliminator
will do as a substitute) as shown. The volt-
meter measures the capacity by calibrating
the scale against known condensers and the
leakage should not be more than 1, ma.

rm
> E. A. Repmon
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WAR RADIO JOBS FOR WOMEN i
THERE are eight branches of the military |
services in which women are needed for
radio work. Such was the pronouncement |
of George \W. Bailey, who is chairman of
the radio section of the Office of Scientific
Research and Development, in Washington.
Howcver, the women must know the Con-
tinental code and enough theory tp pass the |

regular amateur radio operator’s examina-
tion. This is required because the women |
must have an amatcur’s radio license in
order to qualify for the various positions
offered. The work does not include operat-
ing with code, as it is principally concerned
with the telctypewriter. The jobs open are: |

Junior aircraft communication clerks in |
the Civil Aeronautics Administration. The
C. A. A offers a six months training course,
with pay amounting to $1440.00 a year. At
the end of the training period the salary
is raised to $1620. Applications should be
made to the civil service office in your com-
munity.

Instructors are required by the Army Air |
Forces. $1620 is paid 1o those who must
take the training course, but experienced
radio women can attain $2,000 at the four |
schools located at Scotr Field, Chicago
Sioux Falls and Madicon. The civil service
handles these applications also.

Women 16 to 50, who have some knowl- |
edge of laboratory technique, may apply to
Licut, John T. Freeman, the Signal Corps
General Development Laboratory at Fort
Monmouth, Red Bank, N. J. A six months’
training course is given during which time
the students receive $120 a month, with a
job at the end of the course paying $135 a
month.

In the navy, trained women are nceded
by the Radio Section, Bureau of Ships.
Applications should be made to Lieut. L. B,
Wheeler, Room 2N-21, Navy Department,
Washington, D. C.

The Naval Ordnance Laboratory, \Wash-
ington, D. C., wants trained women. Ralph
Cautley is the man in charge, and to whom
applications should be addressed.

The Naval Research Laboratory at
Anacostia, \Washington, . likewise
needs trained women. Address applications
to Fred A. Pierce.

There are a few openings for qualified
women at the Radiation Laboratory. at the
Massachusetts Institute of Technology,
Cambridge, Mass., information about which
may be obtained from Dr. F. \V. Loomis.

And don’t forget that the W.AV.ES.
offer radio assignments to enlisted women.
On the other hand, the W.A.A.C.S. at the
present time, do not enlist women for such
assignments directly, but it is planned to do
s0'1in the future.

L),

TWENTY WAYS TO USE THE
“ELECTRIC EYE”
(Continued from page 162)
of voltage and resistors, etc., required for

1 rEcEw AMDLINIER TURE o, GRIOGLOW
v + YURE [Ty
i € 3 ( RELay
m E -
ol L, 1 . |
: | B9
5 ) X €D "
[ Rl o 4 pa' V1 Ciacun
= e =
P [“WWWl [TWWUT
s 7 l © ‘
Diagram of a commercial unit for quick-actin

application. The P.E. cell actuates an amplifier o
the triode type, which in turn '‘triggers’” a grid-
glow relay tube into action.
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interest in electroni¢ devices.

Radio & Television

The books fisted belaw have never been sold by us before.
value of wach book Is 50¢. They are exactly the same as RA
'& TELEVISION'S 50c blue books which have been on the markel
or yeats.

For a short time only we are selling these at a speclal reduces
price of only 75¢ for the 3 books.

All of the hpoks contain numerous, Phoiedrapmic {llustra-

tions and dilagrams and have st flexible cover.

The
0Io

SPECIAL

encerde
Saostory

‘mwnnl’e'w“gn.
101075, otet ¥

ot

e
es,

reccasccscssscscscsccssrammEmEEma,;

.
§ RADIO & TELEVISION 1
§ 25 W. Broeauway, 1
g New York, N. Y 1
g Gemlemen [}
3 Enclosed sou will 8nd remittance for 75¢c leash. new
&, stamps or money order accepted} for which 3
b please send me at once Your 3 books :
8 ABC OF TELEVISION SHORT WAVE GQUIDE !
d SHORT WAVE RADIO QUIZ BOOK '
] PLEASE PRINT CLEARLY ]
1 N .
H Name H
§ Address S DS g [
HEL - State c..RC-12-42 1

AT PP LR LY L EE DL L L L L L

LAST CHANCE

Complete two-way wireleas loud speaking
system. Perfect performance. Plug into any
110 volt house socket A.C. or D.C. Equipped
with Call-Listen-Talk switch and volume
control.

No installation charges. Modulated carrier
siZznal travels over the electric light lines.
IDEAL FOR OFFICES, STORES, FACTO-
RIES, SCHOOLS. LIBRARIES. HOMES
AND WHEREVER INTERCOMMUNICA-
TION IS DESIRED. EXCELLENT SPEECH
CHARACTERISTICS.
Each unit is housed in beautiful 2 tone
veneered cabinet swith grilled speaker front.
e X N N N N N X N N N N & 2 32 2 2 § N N B 2 2 J Q§

that you will have to buy

Name

Address

City

KORROL MFG. CO.

350 GREENWICH ST. (OEPT. RCI2)
NEW YORK CITY

“Crosly CHATTABO X
INTERCOMMUNICATION SYS- $24-75

TEM OF TWO UNITS FOR
LIST PRICE—$39.50 A PAIR

WORLD-TIME CLOCK
The Only Clock for Universal Use
Throughout the Entire World!

Patented or Unpatented

We have been successfully selilng inveritions,
patented and unpatented, since 1924, Write us,
if you have a practleal, uyseful ldea for sale.
CHARTERED INSTITUTE
of AMERICAN INVENTORS

Dapt. 109 Barrlster Bullding, Washingten, D.C.

Inventions Wanled i

A REGULAR
CLOCK

with  A.M.  and
P.M. divided din}

A WORLD-TIME
CLOCK

Instantly lndluli

Ing time [n al
24 zones
PATENTS — TRADE MARKS
Booklet concerning Inventions & Patents INTERNATIONAL
Form *Evidence of Conception™ with CLOCK {
instructions for wse and “Schedule of 'R with A.M. and
Government and Attorneys Feea"-——Free P.M. 23 hour dlal W
LANCASTE.R. ALPL\VINE & ROMMEL
Registered Patent Attorneys H 1 1 advs t 1
436 Bowen Bldz. Washington. D. C. 260 yoirs'ﬂ?rfr‘ée"éfocﬁ:".n“g.?,.‘J"L"&&'ﬂ’?&'ﬁ"ﬂﬂé‘u. It
w ;ﬂolull(.nnrvl It I8 years ahcadl The Skv Plint

] )
LO-TIME CLOCK {s the only clock deslTned for
use anywhere in the world, For ghort-wave fans this

8 few seconds you can determine the €o! time
in don, Moscow, Hawaii, Tokyo, Bucnos Alres,
Halifax—anywhere. American - made—it Is exceptionatly
cilAv 1o overate. Tt carries a guarantee of ninety dava
aralnst- defc In material or wrrkmanshin. In mod-
ernistie desimn. it is made of brushed Drass—measurcs
544" high by 434" wide—and has c¢onvex crystal.

Electric (for A.C. 1)0-120 volts, 60 cycles) 5995

the experimental circuits (Figs. 1 to 6 in-
clusive) are not at all critical but depend
upon the sensitivity needed. A little trial
and error will soon show the correct values

for the particular tube and experiment un- e . 38,95
dertaken. Remit by cheel B DrEpald in .82,
If this brief article results in stimulating ot gendl man Tt OV s e L L

You acnd cash or uhveed U, S, ™
GOLD SHIELD PRODUCTS

the Dept. RC-12  New-Yark City

author 350 Greenwich St.

will feel genuinely gratified.
1942
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ELECTRICAL BRAIN REMEMBERS

MACHINE with 2 memory, short or long, as desired, is
one oi the latest achievements of General Electric engineers

A

who work on clectronic control devices foc military amd industrial
applications.

With one setting it will remember indefinitely, or it can be set
for a short memory.

The memory machine, which was constructed by J. . Hancock,
of the G-F General Engincering Laboratory, makes use of selector
relays, simiiar to those employedsin automatic telephone exchanges
for picking up the calling line. Each relay consists of a group of
little arms, which sweep around in a circle, step by step, making a
different contact at cach point,

Mr. Hancock comparcd the operation of the machine to five
men in a circle, each corresponding to one of the relays. There is
a sixth man, like the interlocutor in an old-fashioned minstrel
show, moving around inside the circle, who corresponds to the
sixth, or selector, relay,

Although the machine has about 1000 scparate connections to
various switches and relays in order to operate on four push
buttons, it could just as well be made to work on tem, or even
more, if any use were found to justify its construction. I.nstea_d'of
fAashing lights, it can casily be connected to some other signalizing
apparatus, such as a series of bells of differem pitch.

Enclosed in a metal cabinet the size and shape of a fairly large
tabte model receiver, the front pauel displays in addition to various
switches, a row of four pushbuttons and four lights. You press the
four buttous in any order you choose, and cach time one is pushed
the corresponding lamp flashes. Then if yon press the fifth button
off to one side, the lamps flash again in the same order as when
the numbered buttons were pushed. The erder will be repeated
each time the fifth button is pressed; or instead, if a switch is set,
the order will be repeated over and over automatically. But if the
row of four huttons are pressed in another sequence, the new
order is impressed on the device, und repeated thercafter. The
machine “remeinbers” the last four impulses given it.

“As the bintons are pressed,” Mr. Hancock explains, “the inter-
locutor moves from one 1an to another, giving each a numbered
card, corresponding to the button which was pressed, in exchange
for an old card. Then he stands in fromt of the fifth man, and
takes up the old card. Now, to obtain repetition, he points witl
his finger around the circle, and as the men are indicated, they
show their cards. This corresponds to the flashing of the lights.

“In forgetting, the interiocutor steps ahead one man, taking up
the old card without passing out a new one. When he sweeps
around the circle this time, the man in front of whom he was
previously standing still now has no card to show.”

PRESENT STATUS OF
DIATHERMY
(Continued from page 160)

ical profession, and the manufacturers of
diathermy equipment, have all been con-
ducting tests and rescarch experiments in
an eixleavor to sct up a group of standards
which can be used for formulating federal
regulations.

Electrically these standards have been on
the hasis of good engineering practice, ¢in-
bracing {a) frequency or irequencies to he
used, (b) automatic frequency control, (¢)
frequency stability, (d) type of emission,
(e) maximum power output, (f) harmonic
radiation 1o be effecuively suppressed, (g)
internal circuits to be cffectively shielded,
and (h) radiation from power supplies to
be elimmated.

Engincers, such as Allan B. Dulont bhe-
lieve that crystal control will be necessary
in the new machines, and if possible, in-
serted into exisling equipment.

In summary 1t might be said that it still
remains a problem whether machines cun
be marketed at reasonable cost if made to
meet sich rigid requirements. The wartime
shortages of matenals of course contributes
to the difficulty, and time must be allowed
for making the improvements,

The F.C.C. is satisfied that any new rules
or regulations pertaining to diathermy must
provide a time limit of three to four years
for compliance.

In the meantime the various committees
concerned are still busy on the various
aspects of the problem.
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RADIO ENGINEERING IN THE
WAR EFFORT

(Continued from page 160)
Luropeans with respect to news iniormation.
When anything happens they are strongly
in the habit of finding out what it 15—
but quickly! They will not sit in ignorance.
They insist upon being iniormed.

6. The American people are trained, as
are no other people, to look to radio ior
qyuick news.

7. The American broadcasting system
gives good communication into every spot
n the country where people are located
in any number.

8. Broadcast stations, in numbers sufh-
cient to give adequate news dissemination,
can stay on the air without giving aid to
the enciy, if certain technical provisions
are made, and if proper judgment is used
in. the mformation broadcast.

Ii these factors are correct, and every
thoroughly experienced radio engineer
knows that they are. why is not the hroad-
cast system already set up and operating as
a public war communications system, now
that the whole public is in the front line of
war? Simply because we lack integration of
knowledge and decision.

We engineers have not educated others
10 know that we have a system available
which can be used without any objection.

The public was not in the front lines in
the last war, and did not need quick com-
munication. This war is different, but we
hdive not weducated old-line thinking to

RADIO-CRAFT
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know that now there is advantage in radio
communication to the public comparable
with its advantage in communication to
tanks and planes. I hope that we can find
A way to convince and coordinate the vari-
ous agencies involved in the use of hroad-
casting before there is nced to use it.

In the design and mamifacture of war
radio apparatus we will have plenty of diffi-
cult problems. We should try to the utmost
to design and build with the maximum of
standardization and the maximum of re-
liability. The problem o! maintenance of
military equipment will be one of huge
and increasing difficulty. The enormous
quantities of apparatus, the extreme com-
plexities of many types, the scarcity of
well-trained servicing personnel, all add up
to a tremendous difficulty and even military
failure of operations if the apparatus is
not well designed and well built.

The story of this war is heing written into
history. Some of it is behind us, but much
more is ahead. The part which radio is
playing and will play is being determined
by the radio engincers. It is a vital part,
and perhaps when the whole story is writ
ten it will be seen to have been a determin-
ing factor in the outcome. However it
may be, we will be in there, doing our best
to give all the assistance we can toward
the destruction of the most barbarous organ-
izatious the world has ever lnown, in ordex
that we may again procecd with peaceful,
orderly development of things for the bet.

terment of mankind.—/nstitute of Radio
Enginecers
for DECEMBER, 1942
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TARGET FOR TONIGHT
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: i’”’ e o « YOour Business? ‘i

VP & o

'.,’wb,/ = 7%
/y /‘ .

-*///%///////'

Mayhe 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. They want 1o wipe
it out as a competitive force-—or take it over lock, stock, and harrel. 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 guns, tanks, and planes they need 1o crush the Axis
once and for all.

THE GOAL: 109, 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 voluntary pay-roll allotments,
write: Treasury Department, Section S,70912th St. NW., Washington, D. C,

Buy War Savings Bonds

This space is a contribution to America's All-Out War Program by

RADIO-CRAFT

DRAW YOUR RADIO BELT TIGHTER

IKE so many other items, radio parts

and radio materials are gc“mg scarcer as
the War goes on. As this wili be a long war,
the radio serviceman, the radio huilder, and
the radio experimenter will find the going
tougher as time goes on. More and moare
materials will, no doubt. be unavailable for
ivilian use.

As we have pointed out a number of
tmes clitorially. Yankee ingenuvity will
overcome many of these handicaps, but not
all of them. Many substitutions can, and
‘more will be made, in the future. Thercfore
we wiil have to use up what we have. use
second-hand materials and make other nec-
essary conversions.

fany of our readers have written in
lately deploring the fact that they find it

FAMOUS 1-TUBE CIRCUITS
(Continued from. page 174)

Feedback is too great to allow the electrons
on the grid to leak off sufficiently fast to
maintain a constant grid potential. The
varying gnd potential produces a corre-
sponding warlatlon in the plate current, with
high amplification. Grid-leak, condenser
»nd tickler coil values are of extreme im-
poriance in getting this result.

As will be noted in the schematle dia-
ram, the tickler cJil contains as many as,
or rore turns than the grid coil. The grid
condenser is very small (only 50 or 100
mraf.) and a 3 meg. grid leak is used, These
values permit variations in the grid poten-
}ml instead of the constant potential usually
O‘lll'l(

RADIO-CRAFT for

almost impossible to buy wire of any kind.

Now then, wire is a highly strategical
material, used in huge quantitics by all of
our forces and for a thousand different
uscs in the implements of war. We predict
that wire will hecome more and more un-
available for the duration.

A part solution of the problem, is the
wire available in discarded radios and grave
yard automobiles. Ol burned-out trans
formers, coils, etc., yield quite a good deal
of wire. Bought in this form, the wirc is
cheap, but of course you will have to unwind
it which, however, is not such a difficult job
Such wire can be wound on a reel or spool
and can be used over again, the same as
if it were new wire. You will be surprised
to find out how much wire you can stock

DECEMBER,

up by such salvaging methods. Burned-out
motors, power transformers, etc., can often
he bought for a song from the junkman
and the wire salvaged.

Radio mail-order houses recently have
sent out circulars to their customers explain-
ing the radio parts shortage situation to
them.

Alliecd Radio of Chicago. for instance,
m one of their letters, states as follows:
“As yvou know, the role of Radio in
1this war i1s a very important one. Be-
cause many of the materials used in
making radio parts are very scarce and
demands for war uscs are very great,
the priorities systern regulates the flow

(Continued on page 192)
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The Oscillodyne—a circuit of the super-regenerative type. Not new,'buf interesting to the nperimenfe;.
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WHILE THEY LAST "™

All of the attrattive Items listed here are bramd new. ALL are in PERFEGT WORKING ORDER. In many this position. [t may be necessary, particu-

n;u.d the parts alone total more than the priee we are askimg. 100% satisfaction wuaranteed or Your money Iarly in the smallest coil, to add a turn or

B.R?EHR}FROMI Tltllds P}:‘(iii dUge the :onvl:nhn(Acnupnn bllouir“ I;nlud; suﬂ‘:chénoell)llrah;'emiltanee 10{ p;u“)cel two to the tickler (the coil between the P
post chat G [ order Shippe 1 ny ex ded. €.0.D. t aquire 20° 0 o H 1

d:nellt.lli.:ull ::mllhnca necnmp;:?::':rﬂ:?. eﬂt:mu:l ,ZSZ ;1§:o:nl. S:n;cv:::n:y arder, eertlnxgmel:elr.e nl:g: uU. s.. and | socket tcrmmals). Since the tube

stamps. No C.0.D. to forelon countries. must be a good one—a poor tube will not

oscillate—before going into the business of

ORDER TODAY LIMITED QUANTITIES _ PROMPT SHIPMENTS ASSURED adding turns it might be well to try another

HANDY WORKSHOP OUTFIT WESTERN ELECTRIC BREAST MIKE tubc.
Bl atreraft ‘tathon ;'.‘.“:‘ fnbons And while on the subject of tubes, heed

n wm::lui only
ke ecmes with breast-
Plltc mountin® and has 2-
way  swivellng  sdiustment
50 thal it can be adjusted
1w any deosired  poaition
There are 2 woven straps,
one Fues around nock. ‘the
other areund chest. Straps
cafl e snapped on and ot
Quitkly by an ingenlous ar.
rangement.
This excellent mike can
frere 18 0 marvelous article thae to the hest of our | be adupted for home bPoacd

the warning that the 2 V. series of tubes are
very delicate and must be handled with ex-
treme care. They will not stand an overload
on the filaments—if this occurs, either from
too much plate current or too much filament
voltage, the cmission from the filament is
destroyed and the tube is rendered useless.

w 5 ] iy or Tvnle
nowiedre han nevor nold AL munn.'St dvilvers he | munication  vatems Dy In this particular circuit do not put more
ods! [t comprises & variable speed universal motor | dismounting breastplate. than 67 V. of “B” battery in use (less, if
or 110 volts A.C. or D.C, Made originally for dicla- can be used as desk mMike.
ane machines by American Gramephona Co. Motor [ Comces combleto witn 8 pOsSlMe).
ﬂcmdlllnnbd and in cxrellen( condition: all other cord and hard rubber
ran new., HRpecial lever control perm [ l'"ll! Finished in sherardizes
v- nesds up Lo 3000 r.p. m Mensures 74" x 34a” piate. non-rustable
dhm overalt, A lh“t-"l R A n“’\"n. NES COIL DATA
Included In the oum:mn‘ﬁk m.m:;,‘!lﬂv::f Jf-f.'ﬂ.’\ﬁi ' ‘T__ N 1 o I.}\'r SI?CEIY /'\ . )
oihernale_en et 13 englly g icrewsd s it | 19 rRiEt perons. okt 1t is advised that the beginner purchase a
115y ! atec = %15
] ‘Sﬂﬂlﬁ Torive d:.cn"ef"' f:r l"wac igmeter: | RIBING woikhi, 3 The set of coils already wound, but if desired he
TR Ay oy B meen BS | irem wo 152 $1.45 may wind coils to the data given in Fig, 3.
Comblete outft, intluding motor, $5.95 — The coils are all wound on standard short-
VOLRBERIGE §iossiies ; METAL CUTTING SAW | wave plug-in forms 14 ins. diameter x 2%
VARIABLE SPEED UNIVERSAL MOTOR | A B\ e o o o o iismeq || 10s: long. four prong. The tuned winding 15
fOR 110 VOLTS, A.C. OR D.C. { i to cut metal. Teeth ure set at a speclal connected between the gfld prong and one
¥ado for Picwarhione machines by Ameriean Gramophone i (linublo Tnﬁle for metal-cuttlng work. Saw filament prong and the tickler between the
se! l s speclally hardensd for lonz and ex-:
fv'::"ld::-'r’rrx'uIl?"fvg:f::t:fcves:;%‘s i “ tended use: measuras 3%* diameter; plate and the ther filament.
up to 3000 “rom. e | % Jj J center hole €3 %" sauare: thickness The specifications given in Fig. 3 for the
sides of motor.  Measures | % Jg A2/1000 (42 wlls.) 3/84" broadca“t coil simply mean that the wire is
Ti5" x 344" diam. overall. ITEM NO. 054 h
SD. We. 634 s, : Yo UReBE T SOc to be wound solid (one turn against the
2 [TEmNno 11 $2.95 | next) for the distances given. This is easier
— POWER ADJUSTABLC RHEOSTAT than counting turns when therc are as many
WESTON MODEL 562 | nHere 13 an exceliant as in this case. |
A.C.-D.C. AMMETER ta Togulale . spee Be sure to wind all coils the samegvay (in

the same direction) and connect the same
ends 10 the same prong. Otherwise, some
coils will oscillate and others will not.

built magnetic-vane i{ype ammeter
which, with sultable shunts, can be
used os a mlmﬂmmeler too. It L3
2* in dia nd desftned  for
anel moumln( llnkollle baeo snd

We. 2

in connection with
motors up te 1/20 h.p.
This fine rheostat i3
wire-wound on poreelain
insuiation. The black
vaainel siecl cabing is pcrtomted for ventllation. Ad

1-:1( enameled cover.

TEM NO. v justable peed  of 3] ud H
Your PRiGE . 5 1.25 Shoothiy. Site Swbaas oversit Snisl WL e " List of Parts
\'r‘tl)iv"g ::«:E'J .45 One Hammarlund Star tuning condenser, 140

mmi.. C1;
One Hammarlut-d 5 to 70 mmf. balancing con-
denser, $24

POWERFUL ALL-PURPOSE INDUCTION MOTOR '
IDEAL FOR EXPERIMENTERS—101 USES 1 AMAZING BLACK '-'GHT
Powerful 250-watt Ultra-violet Source

Srurdtiy constructed to precislon | - 3
#tandards.  this  self - startlng The best and mosl prac One 350,“-‘"-“ mica erid °°“dc“!?"- C3
shaded pale  A.C. induction ticul mourcs of ultra-violet One .002-mf. mica condenser, C4; :
motor i3 powerful enough for a llght for wemeral experd- One .1.-mf. non-inductive paper’condenser, 200 V.,
large wvariety of usesl. Sgtthe‘of umnmll and Ielnr.enruimnem [
these  are:  Autematie ming use. Maukes a tiorescent ' o
Devices. _Current Inferrupters. substances brllilantly lumi 8““ gm“z' g;’d leak, R1 " R2:
Electrle Fans, Electric Chimes. naseent. No transtormers of ne 50.000 ohm wire-wound potentiometer,
Window Dlsplays. Photoeell Con- any kind needed. Flts any One 4-prong socket for coils L1-L2;
lsrol "nevéce's.ﬂ EleclriB: ':lihratnrs .ulml.um-u lmlm;‘»' socker. Made One 5-prong spring mounted socket for the tube;
mal ringers. uffers an with apecla Ler k per-
Polishers. Minjature Pumos, mitting onty ullra-viole | Sour 5‘”{""? bn‘;;hng p;ls/ts, 9 T
Mechanical Models, Sirens. and I ruys to come ihrough. Brings ne wood haschoat XY X 7
other apmlicat'ons. out benutlful opalescent hues One aluminum panel. 8% x 6 x 1/16-in.
Consuimes about 15 watts of in varlous types of mue One type 33 tube. V1,
povect lehlm a nr:’ees of 33?0 |!nls S\ve;_ lolr a:\ytmf Omre pair of sensitive headphonu.
r.p.m. on aeared down. this plage. ete.. -
sturdy unit will constantly oper. | . Shp. Wt. 1 1b One roll of push-back hook-up wire

tain unlgue lightlng offects. Bulb 0
= NU. B7

ate an 1B-inch turntable loaded | ITEN ’ $2 00‘ Three 221 V. small “R" batteriee

with 200 Ibs. d;aa weight—THAT'S POWER! YOUR PRICE ....... ... dnd b @ One 2 V. storage cell
Dimensions. $” high by 2* “Ida‘bv%l%l deep: '5"16 l?mnllrgcre\vs: o
convenlont mouming studs: shaft is “ long by - four Falinstock c¢lips;
diameter. and runs_in self-aligning oil-retaining bear- WATTHOUR METER One vernier dial. 4
lnzs Pesigned for 110-20 volis, 50-80 cycles. A.C. only. CompPletely overhauled and
TEM NO. 147 4 readv for Immedinte service
VDUR PRICE . . b . regular lIO

thelr heek

f00 POWER TELESCOPE LENS KIT | it il i TOOLS FOR AUTO RADIO
Make your nwn high powsred 4 Ne nlone

L. telcacoped Now you can thrlll n.'u'-m-— the  price. The einh: CONTROLS
to a closeun view of the worlds orate Fear Iraln couid be ;

out In space. Hee the rings 3
around Saturn. the mounialns of /7
the moont Kit contalns 37 dlam..
75" focal 1lenkth. fround and
polished objective lens and 2 | -
astionomical eye-pleces, magniflcation S0x apd 10¢x. w " decp. Westinghouss or Gen-
Complete kit wiih full tnstructions Eleetrie, 3hp. Wt (4 ibs

Voun 'PRICE 51,95 4 e, $4.95
HUDSON SPECIALTIES CO., 40 West Broadway, N.Y C.
IT'S EASY TO ORDER—CLIP COUPON—MAIL NOW ORDER FROM THIS PAGE.

Quite often customers bring auto radio
sets into our shop for repair which they
remove from their car and leave the control
cable in the car. This of course makes it
difficult to work on the set without suitahle
means of turning the tuning and volume
controls.

The writer has made scveral tools for
this purpose {rom the adapter end pieces

B14* hiTh

.q----------------—-------------------------------------". § 1 bl hict ilab!

which
: HUDSON SPECIALTIES CO.. 40 West Broadway, Dept. RC-12-42, New York, N. Y. H t}hmlclogtror'\cfiialfs s Clomlar?ohl::v:‘ a'n;ee
g T have clreled below the numbets of the Ttems I'm ardering. My full remittance of $. cee. (nclude B BRI ¥ JANY oG e
g thipping charges) s enclosed 3| most popular types are ones u_nth a two
§ OR my depostt of $............ n enclosed (20% requized). ship order C.O.D. for bslunce. No C.0.0. B prong fork shaped key and a single blade
. order for less than $2. 00 (New U. 8. stamps. chack or moneyn order uccebred.h [ ] ke These can be soldere(l on the end of
1 Circle Item No. wanted: e, 33. 33, 87. 123, 147, 149, (1 52, 153 Nl 5% 8 n iy
H 1| inexpensive screwdrivers and they will be
g Namo ... R — . Address " YT — 8- T : found very usetul when working on auto
s 1| sets—Edgar Carnes, South Zanesville,
g i .Bend r;mltunce by check, - lule -o.r';nm;e} order nwmor I.tt} l& ,:‘u::m’ cash li;r dumb; ........ 1| Ohio

8 @ A o 5
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Book Review

THE FUTURE OF TELEVISION by OQvrin
E. Dunlap, Jr. Published by Huarper &
Brotherz, Pulilishers. Stiff ¢loth covers, size
5% x 81% ins., 191 pages. P’rice $2.50.
Television has heen called a thirty million
dollar “if”. That's what the statisticians
have caleulated that rescarch and deveiop-
wient in television has cost up to 1942, The
purpose oi this book is to show why and
low that “i1” might be removed, when the
new radio service {which ought to hecome
@ billion-dollar industry), moves forward
from the basis provided by the pioncers.
Television, with its eyc and ear appeal, is
motion pictures with scund. {That the sound
canes via radio is secondary to the subcon-
scious miml) . Sports, and news cevents and
plays,—that’s television. Perhaps the day
will come when scientilic experitnents and
similar educational features will be televized
10 the student in the far-off places.
Television is not a one-man joh. Brains,
money, hands, scientific management and
chowmanship are needed. Thousands of en-

ameers. actors, scenic designers. scenario
writers, beauticians, cameramen, musicians,

stylists and merchandisers; all these will

help make this an industry.

But getting down to commercial facts,
the author points out the advantages of tele-
vision to sponsors. Semething satisfactory to
cveryone will probably be worked out.

From the home viewer’s standpoint the
mdications scem to he “leasing”™ of sets, for
nmany vears to come, hefore outright owner-
<hip and responsibility of maintcnance can
be assumed.

As regards actors and others to appear
before the television camera, not all of them
will he “telegenic.” Possibly new types, new
faces, new personalities, will come up hefore
us; although there is no reason why the
standard motion pictures cannot he telecast.

Associated with radio sinee 1912, the au-
thor has seen the milestone demonstrations
of television, He has discussed its problems
with the scientists and the industrial leaders
through whose foresight the "big show™ has
been developed.

FFor those who want the complate history
of television to date, this is the hook.

FUNDAMENTALS OF ELECTRIC WAVES
by Hugh 11. Skilling. Published by John
Wiley & Sous, Tne. Stifl cloth covers, size
6x9 inz. 186 puages. Price §2.75.

In these davs of ulira-high frequency,
engineers and techmicians speak familiarly
of waves. wave guides, radiation, reflection.
polarization, and other similar matters,
which until recently were considered as
rather academic.

Rather suddenly, because m’ the war,
this change came about. The Navy Depart-
ment. for example. now rcmmnu‘n(]s as a
training course for ensigns, studics in re-
flection and refriaction of electric waves, and
antenna doclml and theory. Fven the Scere-
tary of War in the «aily press says that
“intense study must he miven wave echoes
of radio.”

Therefore since electric waves have he-
come so important to so manv persons, this
hook appears timely, embracing as it does
material that formerly existed only in lec-
ture notes and mimeographed form.

The purpose of the work, of course, is to
introduce the reader to the subject of electric
emanations in the form of waves. The prin-
ciples of wave action, and the basic ideas
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of Maxwell’s equations, are presented in a
manner that has proved to be readily nnder-
standable to most students. The i1deas are
discussed and illustrated in simple exercises
until they have become thoroughly famihiar.

Plhivsical concepts are stressed, with enyn-
neering practice kept well in mind as well
as the mathematical frame work. A radio
engineer or technician may thus find this
book very helpful in comprehending antenna
arrays, transurssion lines, wave guides, re-
flectors, resonators, amd electromagnetic
horns. Possibly he may even com: to sce
wive tliteory analogies 1 the hehavior of a
receiving mntenni, or a vertical radiator for
a broadcast transmitter. And the advanced
student will find this work helpful as a1
introduction to some of the more complex
ekctromagnellc theories.

The opening chapters are concerned with
electrostatics, the use of vector analysis,
ete., which may be fascinating 1o some, tedi-
ous to others, and decidedly discouraging
to the impatient. But this cannot be helped,
for you cannot have waves without electric
and magnetic fields, and vou cannot under-
stand a held, without the fundamentals.

Allin all, an excellent text ta add 1o the
tibrarv of wartime radio studies

SUPER.ELECTRICITY by Ravmond F.
Yates. Publizhed by D. Appleton-Century
Co.. Ine. St cloth covers 514 x 713 ins.
163 pages. Price §2.00.

Here is the story of electronics. right up
to 1942 in language that anyone can under-
stand. It is not full of engineering calcula-
tions, nor mathematics. nor any esoteric
jargon, It tells simply aud directly what is
heing done with photo-clectric cells in in-
dustry, medicine, and radio.

One cannot help becoming enthusiastic
about the future that lies in this field after
the war. It has possibilities that far trans-
cends present-dayv radio.

The work of the early workers—ILdison,
Fleming, DeForest, Fessenden and Alex-
anderson, J. J. Thompson, Rutherford.
Millikan and Crookes—even these have
leen contributions to 1942 ¢lectronics.

The author goes into great detail to show
what is done with electronie circuits, how
they arc nsed. why they are used, how much
moncy or time is saved, or improvement in
quality or count is attained.

First principles are made casy. The attic
experimenter or constructor can make his
own P. E. cells and conduct experiments to
his heart’s content. The reader who works in
a machine shop or on a production line will
be interested in how machines and opera-
tions can he controlled.

Suggestions are given for setting up one’s
self in husiness—a business where throats
don't have to be cut to survive, And don't
forget clectronic music. Many experimenters
have gone into this already, and there will
he more and more of it as time goes on.

Tf vou have to look for a job in this field,
the author gives some excellent pmnlcrq,
whether you be a sulesman, recording engi-
necr, or technician. for the usnal employ-
ment agencies can help yon little. In the field
of sound alone. there are big chances of
success.

Then what might he called the serious
sidc to consider ts the studv of electronics
in colleges or at home. Home study of
course would feature foundation subjecls

All in all. there are hig things ahcad in
electronics. The world can use mere Edi-

1942

wWWW.americanradiohistorv.com

p«zdz"o 8 Téleviﬁ'on

sons, Thompsons, Teslas and Brushes in
this New Eru of Super-Electricity.

ELECTRICAL FUNDAMENTALS OF
COMMUNICATION by Arthur L. Albert,
published by McGraw-Hill Book Coe., Inec.
Stff cloth covers, 6x9 ins, 554 pages.
Price $3.50.

Designed for the student of communica-
tion and the worker in the communications
industry, this text presents the electrical
fimdamentals upon which his industry is
based, c¢mbracing the three divisions of
racdio, telephony and telegraphy, with their
allied lLiranches.

The book is well balanced. Iustrations
and examples arc included from all fields
concerned, and the theories and explana-
tions wiven will withstand rigorous exam-
imation. The terminology used and the pres-
entations are simple and direct. suitable for
I-egmner students rather than for engineers.

I“or once a work omits the usual hydraulic
and mechanical analogies. The facts arc
presented in electrical languagc which can
be learned correctly the first time. The dia-
grams tllustrating the basic actions see to
that. And clectronics. instead of coming at
the end of the book (as in the old texts)
constitutes the very lirst chapter,

The remaining chapters are right up to
date and cover Bridge Circuits, Electric
Networks, Transmission of Electro-Mag-
netic \Waves. [‘undamentals of Vacuum
Tubes, and Electro-Acoustics, in addition to
the basic Direct Current, Ohm'’s Law, and
Alternating Current chapters. Modern elec-
tric measuring instruments are also included.
amd Vacuum Tubes as circuit ¢lements.

In our opinion, this is an cxcellent text
to supplement the studies of students in the
various radio schonls, or for a foundation
text for thie home student.

FREQUENCY MODULATION, by August
Hund, published hy MeGraw-Hill Book
Company, Ine. Stiff cloth covers, size 6 x9
ins., 375 pages. Price £1.00.

This 1. an engineering text covering hastc
principles of frequency modulation, and the
design of commercial apparatus and an-
tennac for the transmission thereof. Intend-
ed primarily for lroadcast engincers, and
designers of transniitters and receivers. the
work will no doubt be regarded as an ex-
hanstive reference by the advanced studlent

nd experimenter.

\Vhile highly technical, the hook contains
excellent diagrams and graphs in generous
amomts to illnstrate the ideas and concepts
(iscussed in the text. This is a feature
which the serious reader will appreciate, for
he has so often come up against works
which laek sufficient illustrative matter.

The author stresses the fact that fre-
quency mexlulation consists of high-fidelity
transmisston. and modulation that is free
from the interference that occurs with trans-
mission by means of carrier currents, ane
that the practical applications described fol
low closely good present-day engineering
practice.

He helieves that a thorough knowledge
of the principles underlying frequencv mod-
ulation must be the first step in the desien
of apparatus.

FM is compared to PM and AN so that

(Continued on next page)
(Al
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NOV/-A REALLY HIGH-POWERED—
Radio Engineering
Library

The tibrary comprises a selection
of books culied from leading Mc-
Graw-Hill pudlications in the ra-
dio field,

|

o especially selected by radio specialista of Me- |

Graw-Hill publications

® to give mast complete. dependable coverage of |
Jacts needed by all whose ficlds arc yrounded on
radio fundamentals

® available at a special price and terma

THESE books cover circuit phenomen:. tube the- l

ory, networks. measurements. and other sub-

jecte—give specialized treatments of all fields of |

practical design and application. They are bouks
of recognized position in the literature—books you
will refer to and be referred to often. If you
are a practical designer, researcher or engineer
in any field based on radio, you want these books
for the help they give in hundreds of problems
throughout the whole field of radio engincering.

5VOLUMES. 3319PAGES, 2289 ILLUSTRATIONS

. Easiman's FUNIJAMEN'I'ALS OF VACUUM TUBES

. Terman's RAD 0 ENGINEERIN

Everltt's COMMUNICATION ENGI EERING
‘. Hunds H!GH FREQUENCY MEASUREMENTS
5. Homney's RADIO ENGINEERING HANDBOOK

10 days” examination. Exnsy terms. Npecial priee under
this offer !ess 1hian books boukht seharatcly. Add these
slundard works s your library now: pay small imonthiy
Instaliments, while you use the hooks

10 DAYS" FREE EXAMINATION—SEND COUPON

McGraw-Bill Book Co., 330 W. 42nd Street, N. Y, C.

S¢nd me Radio Bn:lnrc‘rlnL Library. 5 ula lor IID
days’ examination on approval. In 10 days wi

$9.00 plus few cents posaxe, and $3.00 manlrﬂy ull
$24.00 s Paid. or relurn Looks bhosipaid. (W pay post-
age on orders sccompanled by remittance of fArst
sialiment.)

Name

Addross

Cliy and State
Position

Company RC-12:-42
R DR DRSO D DD DD D O D

DRAFTEES,

coon: ATTENTION!-

it's ue to you te secure a higher rank and
better pay and you can do it in your own
home with the Candler System. Over a
quarter of a century experience in success.
fully teaching Radio Code. This easy. sim-
plilcd method of learning Radoe Code has
trained thousands. There are courses for he-
ginners and operators wishing maximum code
proficiency. There is a big demand for Radio
Code operators right now! . . . Send a post
eard today for the

FREE!

Tells you all
work . . .

BOOK OF FACTS

about this fascinating
your copy is wailing for
you, there is no oblign-
tion . . . send for it

today!

CANDLER
SYSTEM CO.

BOX 928
Dept. $-12 Denver, Colorads

Ak ode b i de dr e e Ak ok o

Printed in 1he 11.S.A.

|
|

BOOK REVIEWS—Continued
(Continued from page 191)

a clear understanding of the thirec types of
modulation is obtained. Simultaneous occur-
rence of frequency modulation with either
one of the other two types, or simultaneous
action of all three, is treated in the theoret-
ical part of the book. This was done in order
to show that an amplitude limiter can be
used successfully, and without producing
distortion, only when amplitude—variations
are not set up in the primary frequency
modulation stage, by the same source that
origmates the desire frequency modulation.
Besides, the theory of superposition may
suggest other applications not yet in usc.

DRAW YOUR RADIO BELT
TIGHTER
(Continued from page 189)

of radio compenents on the following

basis

1. For production oi radio equip-
ment required 1o carry on the war.

2. Tor repair and maintenance of
war equipment.

3. Any surplus after war uses, for
repair and maintenance of existing radio
receivers.

Radio training classes, government spon-
sored lo promole the war cffort, oy ob-
lmin radio purts and kits, of course, by ex-
tending ncecssary priority ratings.

All of our maupower, resources, and fa
cilities are mobilized to speed the supply of
vital radio materials for the war cffort.
We know that's the way you would want
1

But many Radio Parts for Replacements
Are Stll Available Without @ Priority. We
can ship a large varicty of radio parts for
replacement purposes immediately from our
stocks without priorities.”

YOU CAN BUY RADIO PARTS
(Continwed from page 165)

be required 10 furnish a priority to the
supply house. But the supply lhouse, which
deals with the manufacturers, must use
lForm PD-1X in order to obtain parts, etc.

In other words it has been made easier
for the parts-buyer to get what he wants, as
the jobber is able to maintain a satisfactory
link between manufacturer and consuer.

As announced in our November issue
vacuum tubes will be available, and will be
included under this new arraugement.

JUNK RADIOS AND PARTS
DISAPPEARING

A survey of Cortlandt Street (New
York's Radio District) last month showed
that the war is having its cflect. The stores
which used to have old radios. amplifiers,
cahinets, phonographs, auto radios and evis-
cerated chassis, sitting out on the sidewalk
in.front of them, arc no more.

The schools that are teaching the young
men fundamentals of radio for the army
have gobbled up almost all of this material

‘hey could not casily gt new parts and
sets, so they did the next best thing and
g¢rabbed up the derelicts of Cortlandt and
Washington Streets.

They tear these down to the ultitmate cont-
poitents and then the students build up
hread-hoard layouts from 1-tuber’s to su-
perhets. This gives exeellent practice and
makes goud use of the old material. Nothing
i wasted. 1leavy metal chassis are given
to the salvagers. for the war effort.

Some far-seeing servicemen also have
bought up “junkies”—old T. R. F. midgets
and table models, and are using the parts.
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Radio Servicemen and Dealers!!

Write for our new circular of radio parts and
accessories. All items in stock, immediate de-
livery, no waiting.

SIGMON RADIO SUPPLY

708 Bigley Ave., Charleston, W. Va

Amperite Co. 155
Audel & Co., Theo. ..Back Cover
Audiograph 133
Burstein- Applebee Co. 163
Candler System Co. 192
Cannon Co., C. H. 177
Capitol Radio Engineering, Inc. 185
Chartered Institute of America 187
Commercial Radio Iustitute 185
General Cement Mfg. Co. 183
Gold Shield Products 187
Hallicrafters, Inc. = Tnside Back Cover
Harrison Radio 184
Heary Radio 159
Hudson Specialties Company 190
International Projectionist 181
International Resistance Co. 131
Korrol Mig. Co. 187
Lancaster, Allwine & Romimel 187
Lincoln Eugineering School 185
McGraw-Hill Book Co. 192
Mass. Radio School 133
Melville Aeronautical Radio School 133
Meissner Manufacturing Co. 160
Mirror Record Corp. 183
Nationa! Radio Institute 129
National Umion Corp. 158
Nelson Company 177
Ohmite Manufacturing Co. 132
Opportunity Adlets 163
Peerless Radio & Sound Corp. 178
Popular Homecraft 163
Radcraft Publications, Inc. 168, 175, 181
RCA Institutes 185
Radio IPublications 186
Radio-Television Institute 177
Radio & Television 181, 187
Radolek Company 157
Readrite Alcter Works 155
Sigmon Radio Supply 192
Solar Manufacturing Co. 185
Sprague Products Co. 167
Sprayberry Academy of Radio 179
Supreme Instruments Corp. 183
Sylvania Electric Products, Inc. 185
Technifax 179, 180
Teleplex 163
Triplett Electric Instruments Company
Inside Front Cover
United States Army Recruiting & In-
duction Scrvice 134
University Laloratories 177
X. L. Laboratories 177
(While every preeaution is taken to imsure
uecuracy. we cannet guarantee against the
possibility of an occusional change or omis-
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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lncludmg Frequency Modulatlon-Telewsnon,etc.

Inside Information for all Service-
men—Aircraft Pilots, Students.
772 PAGES, 400 DIAGRAMS .
is complete—glves Authentic
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—L.oud 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.

o
4 COMPLETE » PAY $1 A MO.

Ramﬁ‘M‘ilﬁf GUIDE

To get this practical informa-
tionin han y form —Fill in and

AUDEL, Publishers; 49 West 23rd St., New York
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