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The Instruction Book
That Thousands of
Radio News Readers _—=
Asked Us To Publish

Covers the
Fundamentals
of Radio

A

e e A

Given To You

F R

If You Subscrib
For 5 Issues Of
Radio News At A
Special Low Rate

A

S ery

““34 Lessons in Radio and Television”
will guide you, step by step, in clear,
easy-to-understand language, from the
elementary theories of radio and elec-
tricity to the intricate problems involved
in constructing modern radio receivers.
You learn how to build carefully de-
signed, high-efficiency receivers—and un-
derstand how and why they work! You
find out how vacuum tubes operate—
what radio frequency, audio frequency,
regeneration and automatic volume con-
trol mean and what they accomplish—
how to become a radio amateur—and
all of the other information you have al-
ways sought. In addition, this book
gives you the necessary background data
so that you will be able to build tele-
vision receivers and understand how
and why they work!

List of Contents

“34 Lessons in Radio and Television”
includes reprints of all installments of
“The Radio Beginner” which appeared
in Rapio News from May, 1936, to June,
1937. Here is the complete list of con-
tents: Fundamentals of Electricity—Va-
cuum Tubes—Reception of Radio Waves
—Radio Symbols and Circuits—A Sim-
ple Diode (or Crystal) Receiver—Opera-
tion of Vacuum Tubes—Building a Sim-
ple Triode V. T. Receiver—Radio and
Audio Frequency Amplification—A One-
Stage Audio Amplifier—and How a
Power Supply Works.

RADIO

608 So. Dearborn St.

Includes
Valuable Data

on Television

Also, Operation of an Audio Amplifier
—Fidelity of Amplifiers—Building an
Amplifier-Power Unit—Regeneration—
Building a Two-Tube Regenerative
Tuner—Operation of Pentode Tubes—
Advantages of Pentodes—Simple Tuned
R. F. Receiver—Discussion of T. R. F.
and Superhets—A High-Quality Broad-
cast Receiver—Automatic Volume Con-
trol—Oscillators and Mixers—Facts
About Antennas— Photocells—Breaking
Into the Amateur Game—and Code
Practice Oscillators.

Vital Data on Television

And, of particular interest to ewery
radio man: History of Television—Tele-
vision with Kerr Cells—Scanning Disk
Television—Cathode-Ray Tubes— The
Sweep Circuit and Power Supply—
Cathode-Ray Tubes in Television—Tele-
vision Receiver Design—Present-Day
Television in the U. S.—and Television
Progress Abroad. You get all these

NEWS

Chicago, Illinois

{

Large 8” by 11” Size

valuable lessons, written in clear, easy-
to-understand language, profusely illus-
trated with over 130 helpful photo-
graphs, diagrams and charts, absolutely
free in connection with our special offer!

HERE IS OUR OFFER:

You can get a copy of “34 Lessons in
Radio and Television” absolutely free
by placing your subscription today for
5 issues of Rabpo News at only $1.
(Canada and Foreign $1.25.) Act now!
Our supply of these books is diminishing
rapidly! Present subscribers may obtain
the free book by accepting this special
offer and having their subscriptions ex-
tended for five months.

Mail the Coupon Now!

l—Rudio News, Dept. 383
| 508 So. Dearborn St.
I Chicago, lilinois

| Enclosed find $1.  Enter my subscription for 5
issues of RADIO NEWS and send me a free copy

of ““34 Lessons In Radio And Television.”’ (Canada
I & Foreign $1.25.)

I CitYriaa - - . ddarmeoins. Wi State..v...0i.0.
| If you are a serviceman, check here [J
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3. E swmiTh
P nt
Nanoml Radio

Est:\bhshcd 1914
The man who has
e c d the
homc study train-
g of more men
for the Radio In-
dustry than any
other in
America,

—

" HERE ARE A FEW EXAMPLES
OF THE- KIND OF MONEY
| TRAIN MY MEN TO MAKE

$200 TO $300 A MONTH
IN OWN BUSINESS
“For the last 18 months I have been in
business tor myself, making between 5200
and $300 a month. I have N.R.L to thank

for sny start in this tield.””—ARLIE J.
FROENNER. 224 W. Texas Ave.. Goose
Creek,

OVER $i,000 BEFORE GRADUATING
“Before LomnIch' half the N.R.T. Course
I wus servicing sets, and I made $1,000
00 before graduutm" I am doing
rvice work for myself now. " —ASH-
ALDRIDGE. 1228 Shepherd St..
Va.

ad €
LEY G

CHIEF OPERATOR BROADCASTING
STATION

“When T completed 20 lessuns, I ob-
tained my Radio Broadeast Operator's
license and immediately joined Station
WMI'C. where I am_now Chief Operator.””
—TMOLLIS F. HAYES. 85 Madison St..
Lapueer, Mich.

EARNINGS TRIPLED BY N. R. I.
TRAINING

“I have been doing nicely, thanks to
N. R. I. Training. My present earnings
ave ahout three times what they were be-
fure T took the Course. I consider N.

Praining the finest in_the world. Y _BER-
l\\\Rl.) COSTA. 201 Kent St.. Brooklyn.

GET MY LESSON ON
SUPERHETERODYNE
PRINCIPLES FREE

[ will send vou my 38-

pagce Lesson “Broad-
cast, All-Wave and
Television  Super-

heterodyne Receiver
Principles” absolutely
Free, to prove to you
that my Course is
practical, helpful,
complete. This fasci-
nating lesson contains an analysis of the superiority
of the superheterodyne over other circuitls; separate
sections which cover the action of preselectors. os-
cillators, mixer and detector cil_'cuits, pentagrid

gn
converter circuits, tracking, shiclding, padding, all-
special

receivers, I. F. amplifiers, broad-
T. F. channels
for Television recep-
tion, etc. You can get
this TLesson ahsolutely
free simply by maiiing
the Coupon now. N

wave
band

| WILL TRAIN
RADIO SERVICE BUSIN

The world-
many opportunities
full time Radio
Three out of every
four homes in the United States have Radio sets

Do you want to make more money?
wide use of Radio has niade
for you to have a spare time or
service business of your own.

which regularly require repairs, servicing, new
tubes, ete. Servicemen can earn good commissions
skllmu new sets to owners of old models. I will
train you at home in your spare time to sell, install,
service. all types of Radio sets to start your own
Radio business and build it up on money you make
in your spare time while learning. Mail coupon
for my 64-page book. It's }*160—1t shows what
I have done for others—what 1 am ready to de
for you.

Many Make $5, $10, $15 a Week Extra
in Spare Time While Learning

Almost ecvery neighborhood needs a good spare
time serviceman. The day you enroll T start send-
ing you Extra Money Job Sheets. They show vou
ho\v to do Radio repair jobs, how to eash in qulckly
Throughout your training I send you plans and
ideas that have made good spare time money—from
$200 to $500 a year—for hundreds of fellows. I
send you special Radio equipment and show you
how to conduct experiments and build circuits
which illustrate important Radio principles. My

training gives you PRACTICAL E\PLRIEI\CIL
while lcarmng

There's a Real Future in Radie
For Well Trained Men

already gives johs to more than 300-
000 pcople. And in 1936, .Radio enjoyed one of
its most prosperous years. More than $500,000,000
worth of sets, tubes and parts were sold—an in-
crease of more than 6065 over 1935, Over a mil-
lion Auto Radios were sold, a big increase over
1935. 24,000,000 homes now have one or more
Radio sets, and more than 4,000,000 autos are
Radio equipped. Every year millions of these
sets go out of date and are replaced with newer
models. More millions need scrvicing, new tubes,
repairs, cte. A few hundred $30, $50, $75 a week
jobs have grown to thousands in 20 years. And
Radio is st111 a new industry-—growing fast!

Radio

Get Ready Now for Your Own Radio Business
and for Jobs Like These

Radio hreadcasting stations employ engineers, oper-
ators, station managers and pay up to $5,000 a
year. Spare time Radio set servicing pays as
much as $200 to $500 a vear—full time jobs with
Radio jobbers, 1nanuf’1ctmexs and dealers, as
much as $30, $50, $75 a week. Many Radio Ex-
perts own and operate their own full timie or part
time Radio sales and service businesses. Radio
manufacturers and jobbers employ testers, in-

GOOD FOR BOTH

E. SMITH Presu:ler\t
Washmvton

Without oblxm:tm‘r me, send your Lesson ‘‘Broadeast,
vision Superhetero ¢ Receiver Principles'
and full time Iadio opporlunities and ho“
my spare time—about the N.R.I.
am particularly intevested in the

Radio Serviece Busmcsﬁ of My Own
Spare Time rvice  Work

Reta:l Sales of I uho Sets and Equipment
Service Expert for Retail Stores
Droadcasting Station OpemLox

Aviation Radio Oper:

64 PAGE B0OK
SAMPI.E LESSON

National Radio Institute, Dept. 8CR,

All-Wave and Tele-
and free book
c’m train for them
t Instrument vou give me.
neh of li\dlo checked below.

(If you have not dccxdcd whiclh branch you prefer—mail coupon now,

TAL

engincers, servicemen, paving
up to $6.000 a year. Rudio operators on sh]ps get
good pay, see the world besides. Automobile, pollce
aviation, commercial Radio, loud speaker systems
are newer fields offering good opportunities. Tele-
vision promises to open many good jobs soon.
Men I trained are holding good jobs in these
branches of Radio. Read their statements in my
64-page book. Mail the coupon.

spectors, foremen,

I GIVE YOU
A PROFESSIONAL -

SERVICING s

INSTRUMENT oy

ITere is the instrument

every Radio expert needs

and wants—an_All-\Wave. All-
Purpose, Set Servieing Instru-

ment. It contains everything neces-
sary to me: A.C. and D.C. volt-
ages and cwreat; test tubes. resistance;
any set, old or new. It satisiies your
sional servieing after you graduate——can
extra money servieing sets while training.

adjust and align
needs for profes-
help you make

Save Money—Learn At Home
Money Back Agreement Protects You

I am sure I can train you at home successfully. I
will agree in writing to refund every penny you
pay me if you are not satisfied with my Lessons
and Instruction Service when you finish my Course.
'll send you a copy of this agreement with my
Book.

Find Out What Radio Offers You
Get My 64 Page Book Free Now

Act Today. Mail the coupon mnow for my
Free Lesson and my book, ‘Rich Rewards in

Radio.” DBoth are free to anyone over 16 years
otd, My book points out Radio’s spare time and
full time opportunities and those coming in Tele-
vision; tells about my Training in Radio and
'lclevxsxon shows you letters from men 1 have
trained, tellmg what they are doing and earning.
Find out what Radio offers YOU! M AIL THE
COUPON in an envelope, or pastc it on a penny
post card-—NOW!

J. E. SMITH, President

National Radio Institute,
Depf 8CR

FREE

about spare time
at home in

Ship Radio Operator

Loud Speaker systems, Installations and Service
Auto Radio_Installation and Service

Teleyision Station Operator

Service Expert with Radio Factory

Commercial Radio Station Operator

All-around Servicing Expert

for information to help you decide.:

f
:
§
:
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Reading Guide

to this [ssue—

AMATEURS—3, 4, 7, 11, 12, 13, 14,
15, 16, 17, 23, 24, 25, 27
BROADCAST FANS—s5,
12, 16, 18, 20, 21, 24
DEALERS—1, 2, 5, 8, 10, 12, 15,
24

»

DESIGNERS—3, 7, 17, 23, 24

6, 9, 11,

DX FANS—S, 11, 12, 16, 18, 24,
26, 27
ENGINEERS—3, 7, 12, 23, 24

EXPERIMENTERS—3, 4, 5, 7, 8,
12, 16, 17, 19, 23, 24. 27

MANUFACTURERS—2, 3

OPERATORS—3, 6, 12, 19, 23

SERVICEMEN—1, 3, 4, 5, 7, 8,
10, 12, 17, 23, 24, 27

SET BUILDERS—5, 7, 8, 12, 15,
16, 17, 23, 24, 27

SHORT WAVE FANS—4, 9, 11,
12. 16, 20, 21, 24, 25

STUDENTS—1, 3, 4, 5, 6, 7, 8, 10,
12, 16, 17, 22, 23, 24, 27

TECHNICIANS—3, 7, 8, 10, 12, 23,
24

Do You Really Read
Radio News?

VERY issue of Radio

News presents material
of direct interest and help
to everyone interested in
any branch of radio. Do vou
as a reader take full advan-
tage of all it has to offer?
We suggest that you try a
stunt this month: First read
the articles which appeal to
vou most. Then glance
through The Reading Guide
being careful not to over-
look any portion of an arti-
cle or department which
will add to your store of
knowledge. Spend an eve-
ning at it, or two or three,
and we believe vou will be
surprised how much you
have been missing.
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oA New ‘Princip/e mn
Electronic

MUSIC

(‘The “Electone” ‘Pz'mzo)
By John Strong

research has been devoted to

the problem of making a small
piano comparable in volume and rich-
ness of tone with the larger concert
grand. Laboratory studies of the wave
forms of the concert grand tones have
indicated that electrical amplification
of the vibrations of the strings in
small pilanos would enable such re-
sults to be achieved and, in addition,
permit of other musical effects beyond
the capabilities of any non-electrical
piano.

The apparatus illustrated is the
new ‘“Electone” piano manufactured
by Krakauer Brothers and is an out-
standing example of the modern de-
velopment of this new art. The young
lady is seated at the miniature piano
and the modernistic speaker stands
alongside.

Figure 2 is a photograph of the
sound pick-up system. The strings for
each note on the piano are stretched
over small wood screws which are set
in an insulating board. Each of these
wood screws is connected to a source
of high voltage and acts as a minia-
ture condenser microphone. The piano
strings are close to each screw but do
not touch it. The vibration of the
strings, when struck by the hammer,
causes variations in the electrostatic

DURING the past decade much

FIGURE 2

charge on the wood screw. These var-
iations are amplified by a pre-ampli-
fier followed by a high-gain 30-watt

_amplifier to which a large loudspeaker

is connected. The pre-amplifier and
controls are shown in the photograph
below.

In addition to the usual damper
and sustaining pedals, the Krakauer
Electone has a “swell” pedal which
enables the player to build up a tone
or chord from a whisper to full vol-

ume without again striking the keys,
thus duplicating an effect formerly
attained only by the organ.

The instrument has a standard key-
board and action and therefore has a
standard piano touch. It is an out-
standing development in electronic
pianos and offers the musician a
means of producing new and more
beautiful piano music. (Tkis descrip-
tion is based on data supplied by Mr.
M. K. Breizfelder of Krakauer
Brothers.)

A Good Report on American
Radio

Washington, D. C.—Commissioner
T. A. M. Craven of the Federal Com-
munications Commission, who has
just returned from Havana, Cuba,
where he represented the United
States in the capacity of Chairman
of its delegation to the Inter-Amer-

www americanradiohistorv com

ican Radio Conference, issued the
following statement today:

“The accomplishments of the
Inter-American Radio Conference in
Havana have greater significance in
the interest of the public of the
United States than is generally real-
ized or than originally contemplated.
This was the first conference of its
kind ever held on this continent.
However, there was successfully con-
cluded a series of agreements con-
cerning the application of radio to
Inter-American communications in-
cluding aviation, police, broadcasting,
fixed services, shipping, and other
services for which radio is useful.
Of great significance is the fact that
for the first time in history a decision
was made to undertake cooperative
action with respect to the radio needs
of the Americas.”

Transit Control by Radio

New York, N. Y.—Transportation
despatching and supervising may
soon be done by radio. The Brook-
lyn and Queens Transit Company is
reported to be considering the instal-
lation of an experimental two-way
system utilizing a fleet of automo-
biles equipped with ultra-high-ire-
quency transmitters and receivers, if
approval can be obtained from the
Federal Communications Commis-
sion. Wide adoption of such ser-
vice by public utility companies will
create a large number of new jobs for
trained radiomen.

Growing Interest in Language
Study

Columbus, Ohio—Growing popu-
larity of radio programs from abroad
has brought with it an increased
public demand for knowledge of
moedern foreign languages, reports
W. E. Meiden, of the Ohio State Uni-
versity, who conducts an advanced
French class over WSOU, the uni-
versity station.
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Pages From A

eroiceman’s

‘DIARY

UESDAY. Arrived early and

started in on shop work while

waiting for mwore calls. Jerry
finished making out statements and
drifted into the shop.

“A good serviceman ought to be
able to fix anything,” he remarked,
watching me struggle with an inter-
mittent “fader”
fade.

“So what?” T asked him. (I should
have known better. He was just
looking for an opening to make a
dirty crack.)

“Oh, nothing,” he replied. “Only 1
was just thinking that you always
talk about the jobs you fix and never
mention the ones you fall down on.
For instance, windmill radios.”

“That was last summer,” T re-
minded him. “And, after all, I didn’t
work on that set. Why bring that up
now anyhow?”

“I was over to see Howie last
night,” Jerry answered, “and found
him talking to the owner of the wind-
mill job. He’s still raving about the
swell job Howie did and gave him
two bottles of Scotch as a Christmas
present.”

Jerry Rubs It In!

Jerry likes to rub it in. Perhaps I
should have taken that job but the
fellow sounded like a “phoney” when
he called up so I didn’t want to risk
a 20-mile trip on what seemed a
wild-goose chase. Here are the facts
and you can judge for yourself.

On a very hot day last August, I
picked up the phone and listened to
a bird complain about a “windmill”
radio which he said ran all right for
a few weeks and now wouldn’t work
at all. It was one made in Chicago
and really was a swell job. He had
seen it while on a trip and had it
shipped to him, making his own in-
stallation. He was very proud of it.
Unfortunately, he had neglected to
consider that a windmill requires
wind or it won’t run. With his loca-
tion down in the valley and on the
side instead of the top of the house,
it would take a hurricane to make it
even budge!

All this T gathered from his story.
I told him the windmill wouldn’t
start charging the battery unless it
was installed in the clear and even

which refused to

job and receives a good sizable spot of cash.

then an 8-mile-an-hour breeze was
required (which doesn’t occur so
often in his particular neighborhood).
I could relocate the windmill for him,
of course, so it could operate effi-
ciently.

Don Quixote?

No, that was not what he wanted!
The windmill, if moved at all, would
have to be brought closer to the
ground and the house and not put
away up where he couldn’t enjoy it.
What he did want, I discovered, was
to listen to the sweet whirr of the
wheel as the breeze spun it around,
forming a pleasant background for
the music. And, likewise, he felt it
would be nice to sit out on the porch
on hot afternoons and let the wind-
mill act as a fan to cool him off. The
neighbors, he admitted, were begin-
ning to razz him about the whole
idea.

Whistle for a Breeze

I tried to explain to him that, if
there was sufficient breeze to operate
the windmill, he might just as well
catch it directly instead of taking it
second-hand from the windmill. He
could take a fan, of course, and wave
it in front of the windmill to get it

HESE records from an anony-

mous serviceman’s diary should
be of decided interest to veteran
servicemen, as well as to those
whose experience in the service
field is more limited. Written by
a man who ‘“knows his stuff,” and
shot with an occasional outcrop-
ping of humor, these items pro-
vide many hints not found in text
books. More of these pages will

appear from time to time.
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A SATISFIED CUSTOMER IS A “SATISFIED” CUSTOMER
Our serviceman turns down what seems to him a foolish request on the part of one
of /11'; clients but another serviceman, much to Qur Hero’s chagrin, takes on the

W hat would you have done?

going but that would be a rather tire-
some procedure, particularly in such
warm weather. He hung up the
phone!

Jerry had been listening and kept
trying to butt in. But he usually has
such dumb suggestions that I refused
to be interrupted. Now he jumped
on me for not trying to sell the bird
a Tungar battery-charger.

“Oh, yeah,” I yelled. “Don’t you
know that these windmill affairs are
made especially for charging bat-
teries? And also, you've got to have
a line supply to operate a Tungar
charger. 1f this bird had electric
light, why would he have bought a
windmill radio? You’re a lot of help,
you are.”

Nasty Jibes!

Next day Howie came strolling in,
looking particularly happy.

“You fellows must be rolling in
wealth,” he remarked, “when you
can afford to pass up thirty-five dol-
lar jobs.”

“As, for instance?” T asked him.

“You got a call yesterday from a
bird upstate who wanted his windmill
radio put in proper operating condi-
tion and you passed it up.”

“And he paid you thirty-five dol-
lars for what?” I wanted to know.

He repeated the whole story as the
customer had told it to me, adding
that the man had been somewhat
peeved because I hadn’t helped him.
Howie simply inquired whether a.c.
line supply was available. Learning
that it was, he dug up a Tungar
charger and beat it right out to the
customer’s place.

“I didn’t argue with him,” Howie
said. “Whatever he wanted 1 told

(Turn to page 567)
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CASH IN ON THE MOST SENSATIONAL|
TRAINING PLAN IN RADIO'S HISTORY

Unlimited money-making opportunities exist for live, wide-awake fellows in the great
Radio industry. Good-payving jobs awail properly trained go-getters in all of Radio’s
fascinating branches. Right now is the time to prepare yourself for one of these fine
opportunities. The unusual Sprayberry method of training will make you a Radio
expert within a short space of time . . . at low cost. It will set vou up in a business
that will assure vou o!f a good, steady income and complete security in the future.

| ACTUALLY SET YOU UP FOR A PROFITABLE BUSINESS

Here, at last. is a new and different type of Radio training. It not only
teaches vou all phases of Radio . . . it equips you for an actual start in busi-
ness . . . full or spare time. Sprayberry lldining has been conscientiously de-
signed to fit you for a truly worthwhile placc in Radio . . . for a position well
above the average. Of singular importance is the fact that the lessons which
comprise the Sprayvberry Course are written in an exceptionally understandable
and simple manner. They are intensely interesting . . . carry through from
the very basic fundamentals of Radio in clear, logical sequence rlﬂht up
to the theory and practice of the more advanced technique. All twelve
branches of Radio are covered thoroughly. Nothing is left out.

QUIT DREAMING

Get Busy « . . Make a Future for Yourself

Actually getting started seems to be the hardest part of
any undertaking It is easy cnough to sit idly hy and
envy those fellows who have good paving jobs and who
are building toward splendid incomes and real security
But these fellows are no smarter than you
are. The essential difference 1s that they have taken
the initiative to pull themselves up by their own boot
straps. You can do the same thing! Be your own boss!
Don't just “wish” for more money. . Start train-
ing for it . . . RIGHT NOW. Youwr decision to act im-
mediately in behalf of your own interests will probably
prove later to be the turning point in your life. T ean't
urge you too strongly to get started -in RADIO.

THESE FELLOWS MADE GOOD SO CAN YOU

Farm Boy Makes $100 Per Month Claywood Owns Big Service
In Spare Time Business!

in the future.

MAKE MONEY WHILE YOU'RE LEARNING

Remember: with the Sprayberry Course
of Training you are equipped to set up a
handy home laboratory. From the very
beginning you are shown how to get
profitable spare-time Radio service work.
Moreover, you are shown how to do these

actical experience., gz ‘T am  well satisfled
110‘115.t TEQS y(t)tu gain p; o:her V\I/)a o~ " with your Course. Ex- “I can truthfully say
ot Lo be gotten in any y. planations are clear vour Course has helped
sides. you add tidy sums of caSh. to your and complete. I am me to the success I now
bank account while vou're learning. working into full time enjoy. Two men and
s%rlvlcéng zll’}l\d will b% a stenographer com-
* able 1o make a grea rise my staff. =
NO EXPERIENGE REQU'RED deal more than that $100 per month gect to hire m%)t}c’:;r

I made in my spare time. A large man soon to take care

Makes no difference what sort of work
you are now doing . . . the Sprayberry
Coursc is written so that anyone can un-
derstand it. The lessons can be studied in
spare time. Absolutely no previous ex-
perience or background in the field of

battery and electric company has
asked me to locate my shop at their
place of business. Other men,
without your training, wanted to
locate there, but the owner of the
business did not think that they
knew enough about Radio.’”” Mer-
lyn Hansen, Iowa.

of my sound truck rentals and
public address work. My men have
also taken your Course and we all
believe that you should be com-
mended for its thorough cov-
erage. We are definitely making
money at Radio service work.”
Henry J. Claywood, N. H.

Radio is required.
BIG PROFESSIONAL OUTFIT GIVEN

The finest equipment offered with any
Radio Course is available to Sprayberry
students. You get an all-wave, all-
urpose analvzer, Rider Manuals (7076
pages), Tool Kit, Electric Eye outfit

THE MOST IMPORTANT COUPON
YOU'LL EVER CLIP!

Remember: The Sprayberry Course Is Sold
Und?r An Iron-Clad, Money Back Agree-
ment.

nd Experimental Apparatus.

SPEGIAL

SERVIGEMAN’S
GOURSE

. of an advanced na- |
ture for men already in ll
Radio work. Explains B g
newest methods, circuits d
and short cuts. Terms

et My Free Book!

SPRAYBERRY ACADEMY
OF RADIO

F. L. Sprayberry, Pres.

123-C University Place,

Washington, D o

Please send me {ree copy of

N. W,

*‘More Moncy

R LT L T TS T % 7]

low as $3.00 per month. in Radio”

All courses, features, etc.

described fully in big, Name....

48-page FREE BOOK.

You owe it to your- AATOSS oo e
self to investigate Spray- (04 372U State........

lala il B L L

berry Training before Matl 1n (éme'op 8 or pusle on posteard. (If inter- :
: . . sted 4 i her .

signing up for any ested in Service Course euly check hetre ) H

course. T LT |
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A PROGRESSIVE POLICY FOR SERVICEMEN AND DEALERS
“Rapio NEWS, one of the oldest magazines in the industry, is co-ordinating
merchandising with servicing, so that the serviceman, who is technically
inclined, is now being helped to use his technical ability from a sales point
of wiew, thus increasing his earning capacity. We, as manufacturers in
the radio parts industry, endorse this progressive policy on the part of

Rapio News.”

Secretary and Sales Manager
SOLAR MANUFACTURING CORPORATION
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“SN(

Fighting

(The Enemy of Aviation Radio)

HE chief immediate aeronauti-

I cal radio problem today is
“snow static”. This static is
peculiar to aviation in that it is
usually  experienced on aircraft
travelling above 100 mph. Identical
effects are caused by a plane flying
through surrounding areas of ice,
snow, rain, hail, dust, damp and
strong electric disturbance. It is not
the same static as that caused by
intermittent lightning crashes. It
affects and at times completely
blankets out aircraft reception. It is
caused by the aircraft itself. It has
nothing to do with ignition static
resulting from unshielded engines,
batteries, wiring, etc. and shield
leaks., During Dick Merrill’s flight
across the Atlantic through extremely
“soupy” weather, snow static caused
complete loss of reception on the
6590 kc band during several hours.
During the same period, transmission
on the same band from the plane
was clearly received on
hoth sides of the Atlantic.
Until snow static can be
eliminated, more power-
ful ground transmission
will not solve the prob-
lems of blind flying, the

tains.

cloud bank layer.
from the direction finder.

I ERE is outlined a series of re-

searches conducted for the purpose
of discovering the true source of “snow
static,” that insidious interference which
occasionally blots out signals from a ra-
dio beacon station and renders a plane’s
direction-finding apparatus inoperative.

By
Thos. Calvert McClary

plane at normal climb to 20,000 feet
will build up an electrical charge of
about 300,000 volts in relation to the
earth’s surface. But in relation to
the surrounding atmosphere at 20,000
feet, the plane is charged at zero.
Once collected, the plane’s charge
is permanent until discharged or
further charged. But flying at level
altitude, the plane passes through
areas of lower or higher charge. If

Here is a giant transport plane about to descend through a
The operator relies on getting his bearings tvpes of static-forming
Ahead is a narrow pass in the moun- clouds. One is the thun-
Will the electric charges from droplets in the clouds
gather on the plane’s metal fuselage and interfere awith radio-

beacon reception?

the charge is the same as the air-
craft’s, nothing happens. But if the
charge is counter, there js a discharge
either from plane to atmosphere, or
atmosphere to plane. Snow static is
the result.

The effect of sun-spots on our
atmosphere is not yet understood.
but the simpler effects of the sun
are. Sun rays heat portions of the
atmosphere unequally causing warm-
er portions to rise. The electro-static
field normally retains an equilibrium,
but the rising air brings up moisture
which condenses to fog and clouds.

If fog forms rapidly, condensed
droplets are churned about. The
electro-static charge remaining on the
droplets is also churned about re-
sulting in unstable electro-static
area. Theoretically, the area within
a cloud should be composed of sec-
tions of positive and negative charge.
Actually drops are in constant mo-
tion and positive and negative

charged drops are inter-

ONE SOURCE OF THE “SNOW STATIC” TERROR mixed.

There are two general

dercloud formed by rising
moisture. The other is the
result of air masses of

main technique of trans- _
port aviation. -

High Voltage

It is estimated that the
total voltage along a
straight line between the
earth’s surface and the
outermost atmosphere is i #
around 1,000,000 volts.
The charge near the earth
is normally about 35
volts per altitude foot.
This thins off with alti-
tude until at 20,000 feet
the charge is about 15
volts per altitude foot. A

T T =
. &;ﬂ; different temperatures
e meeting and forming a
4 “layer”.  The thunder-

cloud type usually reaches
maximum early in the
afternoon and subsides as
the sun goes down. The
static from such clouds
usually disappears before
midnight. In any case,
local storms can be flown
around or above.

Static Areas

The layer type of
clouds show static areas
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at practically any time of day or
night and may extend hundreds of
miles Iong. When the line of flight
is at right angles to the layer, the
static areas are quickly passed. But
when the layer is parallel to line of
flight, the static continues for the
length of the front. As these masses
lie over the earth like a slice of cake,
it is often possible to avoid static
areas by change of altitude. The
two difficulties are, that other layers
may exist there too; and that air
currents, temperatures, or winds at
levels free of electric disturbance
may be unfavorable to highest air-
craft efficiency.

It was to find a solution to the
problem of snow static that United
Air Lines began a study of conditions
in November, 1936. Tests were
under the direction of H. M. Hucke,
UAL Superintendent of Communica-
tions Laboratory. Purdue University,

A FLYING LABORATORY

Scientific equipment, installed in the

cabin of the United Air Lines lab-

oratory ship, tests out anti-static radio
antennas.

Reed College, Oregon State College,
Bell Telephone Labs, and Bendix
Radio, also took part in tests along
with UAL engineers. No other air
lines were officially represented. Yet
the tests may be said to be repre-
sentative of the aviation industry as
work was talked of quite openly,

STATIC-PROOF PLANES?

The men shown below are technicians
working on “‘smow-static” problems.
At left, H. M. Hucke, chief of the
aerial static expedition, examines a
number of anti-static devices pre-
paratory to a test flight. At right,
Pilot Bert Ball and Mr. Hucke ex-
amine other types of projecting dis-
charge dewvices.

Rapio News ror Marcu, 1938
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engineers of other lines watched
closely and occasionally noted their
own problems or suggestions. Re-
sults of the research to date were
given recently before the Institute of
Aeronautical Sciences at Denver.
Several planes were used during
tests for field work, but the chief
testing was done within a laboratory
hangar with a standard 10-passenger,
twin-motored, all-metal Boeing trans-
port, fully equipped with electro-
meters, oscillograph, recording meters
and special radio sets and antennas.
After sufficient data was gathered
under artificially induced atmos-
pheric conditions to warrant a con-
clusion, field tests were made under
similar conditions to check results.
Results were strikingly parallel.
The first experiment proved that
there was such a thing as snow static.
Both ascending and descending
through fog (Twurn to page 572)
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QORM

1n Your Receiver
By W2JCR

ITH broadcasting being ex-
tended to lower and lower

wavelengths, and with the
growing popularity of the S5-meter
and 10-meter amateur bands, auto-
mobile ignition noise is becoming an
increasingly troublesome factor for
the listener. Some of the newer re-
ceivers include noise-silencer circuits
in recognition of this fact, but the
great majority of receivers now in
use, capable of tuning down to 10
meters, do not provide this refine-
ment. To see what, if anything, could
be done about it some experimental
work was recently carried on at
W2JCR with results which were dis-
tinctly worth while.

The object of this experimentation
was to find some form of simple noise
suppressor or noise limiter system
which could be readily installed in a
typical modern receiver to really pro-
vide relief from this form of inter-
ference. This Jocation, at the inter-
section of two heavily travelled
streets, is one where 10-meter opera-
tion is well nigh impossible due to
the high level of ignition noise. All
through the day, and a good part of
the night, every change of the traffic
light results in a barrage of anywhere
from ten to fifty cars grinding ahead
in Jow, shifting to second and finally
getting away in high. Then a steady
drone as cars continue with the green
light. Another change in the light
and this whole process is repeated as
the cross traffic gets under way.

Spoils Reception

This situation is such that during
the day on Sunday, at which time
the 10-meter band DX is at its best,
the ignition noise alone will hold the
“R” meter practically constant at
R7 to R9. Obviously this leaves
little opportunity for intelligible re-
ception of anything much less than
an R9-plus signal.

This, then, was the location where
the experiments were conducted, and

=

f—i
TS

6R?

&

ﬁ X 6.3V.%

=l

1 MFD.

FIG.2

TRY THESE CIRCUITS ON YOUR OWN RECEIVER
Figures 1 and 2 showw two optional circuits, as added to a 1938 Super-Skyrider.
The detector circuil of this receiver is shown at the left of the broken lines; the
simple, added noise-reducing circuits at the right.

a 1938 Super-skyrider (SX-16) was
the “guinea pig.”

The first system tried was one
suggested by W2AMJ. This is shown
in Figure 1. To the left of the broken
line is the second detector circuit of
this receiver and no changes are
necessary in this. The added equip-
ment, shown to the right of the
broken line constitutes the noise
limiter system. This consists of a
6H6 diode tube (only one diode sec-

'HEN we get down below 20 me-
ters in wavelength our fun really
begins, as far as automobile ignition in-
terference is concerned. It is then that
many experimenters, amateurs and short-
wave fans realize for the first time how
popular their immediate vicinity is with
automobile drivers.

tion of which is used) and socket, a
1-megohm, half-watt resistor and a
.1 mfd paper condenser. A switch S1
was also included to cut the limiter
in and out.

The 6H6 tube socket is mounted
under the chassis, below the socket of
the second detector. The filament
terminals are connected directly to
any convenient point of the 6.3 volt
filament wiring of the receiver. This
is done by means of heavy wire as

www americanradiohistorv com

these leads support the socket and
tube. The resistor is supported by
its own leads right at the tube socket
terminals and the condenser is
grounded to any nearby point on the
chassis.

This system is more or less auto-
matic and is apparently highly satis-
factory in some locations. At W2JCR
it proved to be better than nothing
but still left much to be desired,
possibly due to the unusually high
noise level. In some locations where
the ignition noise level is lower it is
doing a good job, notably at W2AM)J
and W2JOQX.

Effective System

The second system, and the one
which was the most effective of the
simple systems, is shown in Figure
2. 6H6 and socket are installed as
described above. The by-pass con-
denser (C2) is wired in right at this
socket. The 22%% volt biasing bat-
tery, the potentiometer and its switch
are mounted outside of the receiver
(although they can be mounted in-
side with the potentiometer knob
located on the front panel if desired).
In our case a small hole was drilled
through the rear of the chassis and

(Turn to page 562)
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Build This (Completely

(Tunes in
By Gerard

the local noise
level. Also, as tun-
ing must be broad
for high-fidelity re-
ception, the sensi-
tivity of the re-
ceiver must be

CLOSE-UP OF THE TUNER
Preiuned by means of the trimmers to six desired local
stations, each is instantly tuned in thereafter by a flip of
This unit is bound to be popu-
lar «wwith servicemen, home set-builders and experimenters
awho wish to become acquainted with automatic tuning,

the station selector swiich.

first hand.

ARIOUS forms of fixed tuned

receivers have been designed

and used for some time by the
author and have proved most con-
venient and enjoyable. So many de-
sire to build a similar type of receiver
that this compact 6-station tuner was
designed especially for Rapro NEws
readers. This self-powered unit may
be employed to feed a high-quality
audio amplifier or as a new tuner in
conjunction with a good broadcast
receiver audio system. It may also
serve as a complete low-volume re-
ceiver when used with a permanent-
magnet dynamic speaker or head-
phones.

As a complete receiver, it is ideal
for children’s use. It may be adjusted
to limit the reception to those sta-
tions presenting children’s programs
and its low volume under such con-
ditions will not disturb the rest of
the family. Each station is exactly
tuned, a flip of the switch selecting
any one of six stations. It is also
handy for news programs late at
night or early in the morning. The
low volume level is ideal for single-
room reception. The tuner may also
be used for arm-chair operation so
that programs may be chosen with
the utmost ease. The amplifier and
speaker, if used, may be installed at
any desired location remote from the
tuner.

Design Features

The design of this six-station tuner
is based upon the premise that most
enjoyable reception can only be se-
cured from those stations which de-
liver a signal more than 30 db. above

kept fairly low in
order to prevent
out-of-town sta-
tions from causing
interference. Since
most good pro-
grams are chain
broadcasts, sensiti-
vity adequate for local stations only,
has been incorporated in the design.

A good antenna system is a neces-
sity for high-quality reception. In
the author’s case this is a Taco No.
301 Master antenna system. This
was chosen because it is of the noise-
reducing type and, with the No. 302
receiver coupler, more than one set
may be operated efficiently from the
same aerial. This latter feature is
important as it does away with one
switching operation. By having a
high signal-level and a high signal-
to-noise ratio, such as good antennas
give, the design of the tuner is great-
ly simplified.

HIGH QUALITY RECEIVER

Below: At the right is shown the 6-

station tuner and at the left a high-

fidelity, home-built amplifier which

awas described in the August and Sep-

tember, 1936, issues. The two units

may be separated a distance up to 30
feet if desired.

A single stage of r.f. amplification
gives sufficient sensitivity and fewer
tuned circuits are required. The prob-
lem of broad band-pass is also less
difficult with a minimum number of
tuned circuits. By employing a low-
impedance primary antenna trans-
former with a capacity-coupled band-
pass circuit, satisfactory selectivity
can be secured with a single high-
impedance interstage r.f. transformer.
As this r.f. transformer secondary is
loaded by the diode section of the
6R7 the circuit is broad enough for
high-quality. To allow change of
stations without readjusting the vol-
ume control level, individual values
of cathode bias resistance for the 6K7
are used for each station, eliminating
the need for a.v.c.

Remote Control

As used by the author the output
circuit works into the .5 megohm
volume control of the direct-coupled
amplifier described in the December,
1937, issue of Rapro NEws. This
amplifier is located 30 feet away and
connected to the tuner by a two-con-
ductor shielded cable. The second
conductor and shield are used for a
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Automatic High-Fidelity

UNER

6 Stations)
J. Kelley

[
o
w

relay circuit to operate the power
supply of the amplifier. This relay
may be a Leeds type LDS if the
tuner power supply is capable of fur-
nishing 40 ma. Or an old Yaxley
battery relay may be made to operate
on 10 ma by replacing the present
winding with 24 lb. of 38 or 40 en-
ameled wire. The price of either
tvpe of relay is so reasonable that
rewinding is worth while,

High Fidelity

The output load resistance for the
6R7 is low enough so that the attenu-
ation of high frequencies is minimized
when used with a cable of this length.
For longer runs or to work into a
line-to-grid transformer a XKenyon
type T101 plate-to-line transformer
is used by the author.

Due to the compact size of the
tuner, it is necessary in wiring the
unit to connect long leads to all
points mounted directly on the
chassis before mounting the under
chasis parts. Each circuit should be
wired as completely as possible be-

THE SCHEMATIC CIRCUIT

Figure 1. The circuit of the tuner and
circuils for remote control of amplifier
by means of a relay. (A) shows cir-
cuit for controlling a.c. supply to a sep-
arate amplifier; (B) is a circuit awhich
utilizes the amplifier of a radio set,
automatically disconnecting the re-
ceiver fromats amplifier and connecting
the tuner awhen the latter is turned on.

fore the next part
is mounted. After
the sockets, trim-
mers, choke and
power transformer
are mounted the
aluminum strip
carrying the three
rf. coils and
shields is mounted.
This has one end

cut away to allow
the power toggle
switch to be easily removed so that
the pilot lamp may be changed if
necessary. The pilot lamp is a min-
iature Christmas tree lamp rated gt
1S volts. At 6.3 volts it furnished
just the right amount of light and
has a very long life.

Easy Assembly

After the r.f. transformers are con-
nected, the Yaxley selector switch is
mounted. This switch, which is of
the six-gang type, should be reas-
sembled so that the diode circuit gang
Is next to the mounting plate and
then, after two spacers, the 6K7 bias
selector gang is mounted. Next, after
one spacer, the band-pass selector
gang and finally, after two spacers,
the antenna selector gang are assem-
bled. After the selector switch has
been installed by means of angles
soldered to the chassis, the 6R7 plate
resistor and coupling condenser are
wired to the Amphenol chassis con-
nector by means of a shielded lead.

FIG. 1
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The tuner should be tested to find
the necessary size of 6K7 cathode
bias resistors required for each station
and the proper value permanently
installed.

For extremely strong stations it
may be necessary to place a resist-
ance in series with one of the tuned
circuits to prevent distortion in the
6R7 due to overload. This resistance,
which may be between 2 and 50
ohms, should be placed in series with
the proper trimmer condenser of the
coil feeding the 6R7 diode section.

For adjusting the trimmers it is
best to connect a v.t. voltmeter across
the diode load resistance. A suitable
circuit is shown in Figure 2. This
simple v.t. voltmeter reads the d.c.
voltage change across the diode load
resistor and is not affected by modu-
lation. To use this means of lining
up, the tube voltmeter is connected
to the tap point of the 50,000 and
500,000 resistors and the cathode of
the 6R7 tube. Each trimmer is ad-
justed until maximum reading is ob-
tained on the meter.

Other Features

While the tuner as described here
is ordinarily to be used in conjunc-
tion with a separate amplifier it read-
ily can be seen that a complete unit
with its own audio amplifier system
can be easily made. It is interesting
to note in connection with the com-
plete receiver that, at first, a pros-
pective customer will generally worry
about the stations he is going to miss,
but, after realizing that it is possible
to have, if necessary, from 1 to 11 dif-
ferent stations, depending upon cost,
as the Yaxley switch allows such a

(Continued on page 568)
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‘Brmgmg ‘Back

VOICES

From the ‘Past
By L. M. Cockaday

N a very fair Thursday eve-
Q ning, not so very long ago
radio listeners from coast to
coast could hear, over the Mutual
Network, the voice of the late Theo-
dore Roosevelt in an address he made
to a boys’ club 23 years ago. The
broadcast was made through the me-
dium of a phonograph record. This
old type cylinder record was ampli-
fied and electrically transcribed onto
a disk for the broadcast and the story
of how the old record came to be
made almost a quarter of a century
ago, was told by Robert Vincent at
whose request Colonel Roosevelt
made the speech. Vincent was being
interviewed by Jerry Danzig of the
WOR Press Section.
“Teddy” Speaks Again

Since then, letters and cards have
been pouring in from all sections of
the country stating how much the
audiences enjoyed that program and
asking for more features of that na-
ture. Many friends of Theodore
Roosevelt said that the voice of this
greatly beloved American, as heard
by them on the radio, was unmistak-
able and characteristic.

The electrical reproduction of
T. R.s voice was made at the Reeves
Sound Studios, 1600 Broadway, New
York. Accordingly our news reporter
and photographer proceeded to these
studios, to bring you pictures of the
equipment used in the transcription
of this record. Mr. H. E. Reeves

in his

HOW TEDDY ROOSEVELT’S
VOICE WAS REJUVENATED
Scene in the Reeves Sound Studios,
awhere the 25-year-old cylinder record
is being reproduced with its tones re-

vitalized on a wax disc. The device
for replaying the old record (indicated
by arroww) is shown on the small cen-
trally located table. The operaior in
the foreground is monitoring the feeble
sounds produced by the old record.
The amplifier in the background is
strengthening ithese tones, achile the
second operator watches the delicate
cutting of the new disc.

stated that his company is now
working on many similar ventures
and that the Edison Laboratories in
New Jersey are co-operating with
him in this respect. “Kipling wrote
latest book ‘Gramophone
records of good men would be more
helpful to education than bushels of
printed books.” That expresses our
sentiments exactly,” said Mr. Reeves.
He continued: “We will shortly be
able to release for a special series of
radio broadcasts and for use in
schools and homes, records of the
actual voices of such past leaders of
American Life and American Culture
as William McKinley, Garrett A.
Hobart, William Jennings Bryan,
Phineas T. Barnum, Woodrow Wil-
son, John Wanamaker, Thomas A.
Edison, William Howard Taft and
scores of others. Also the present
leaders of current thought in all
fields, we hope, will make recordings
for us, so that their voices may be
preserved for posterity. Permanent
copies of all these records will be
kept in the archives of the Library
of Harvard University.”

Useful Educational Project

This is an interesting and most
useful project and will not only be
entertaining but may do much for
educational purposes. One will be
able to sit by one’s own fireside and
hear Bryan give a discourse on Im-
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CHAR'T

Shows Relation berween
Capacity, Inductance
and Frequency

By John M. Borst

HE chart on the opposite page
permits instant determination of

the capacity and inductance re-
quired to tune to a desired frequency.
The values of C, L and the corres-
ponding frequency are on a straight
line, thus by using a ruler any one
of the three quantities can be found
if the other two are known. Example:
A condenser of 350 microfarads will
tune to 550 kc. with an inductance
of 240 microhenries (see dotted line).
In this case all the B scales are read.

In order to make the range of the
chart large, there are two sets of
figures on the frequency scale and
the inductance scale. The user should
always employ all A scales or all B
scales for any single problem.

The range of the chart can be
further extended by multiplying all
values of C and L. by a convenient
factor (10, 100, etc.) and dividing
all values of F by the safe factor.

By popular request the range of
the chart now extends into the ultra-
high-frequency region. One should
remember that values of C and L
for these frequencies are so low that
the wiring itself may constitute a
large part of it.

mortality or Taft suggest a solution
to the difficult Labor Question.
Classes in science will be able to
listen to Thomas A. Edison himself
tell about the marvels of electricity
and history students can actually
hear Calvin Coolidge welcome home
that intrepid ilyer who succeeded
alone in a single motored plane in
completing the first non-stop flight
from New York to Paris. Also that
flyer’s story of his reception in Eu-
rope spoken by himself is one of the
records in this series. Surely, this is
a step in the right direction and it
is not surprising that one of the late
Thomas A. Edison’s closest associates
recently said: “Reeves has done a
wonderful work in these transcrip-
tions. He is doing his share for the
technical advancement of the heri-
tage left us by Mr. Edison.”
(Turn to page 576)
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Figure 1. When any two of the quantities F, L, or C are known the third can be found by drawing a straight line.
Example: 100 mmfd. and 100 microhenries tune to 1590 ke, (reading all A scales) or 100 mmfd. and I microhenry reonates

at 159 mc. (reading all B scales).
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Practical Lessons in

IVISI

{eﬁon Three: The Flying @m)

(0) reproduce a picture by the

scanning disc method we must

have an antenna for receiving
the television signals that were gen-
erated as outlined in Lesson Two
By means of a special wide-band
tuned r.f. or superheterodyne receiver
the signal is picked up and demodu-
lated just as any other signal and
the video component is fed to a ca-
pacity-coupled amplifier. We now
have the complete electrical equiv-
alent of the original picture in rapid
succession, one 11ne at a time, at the
receiver output We can now see how
these 1mpulses are reconstructed into
a moving picture.

Just as we needed an amplifier
which would handle up to 54,000
cycles for transmission, so we must
also have such an ampliﬁer at the
receiver because the signal, as you
may easily realize, is of very low in-
tensity at the receiving antenna.

The Neon Tube

At the receiver we must produce
quantities of light at the right points
on each picture area, exactly corre-
sponding to those scanned at the
transmitter pick-up system, or they
all must have the same time separa-
tion regardless of the time of trams-
mission. This is accomplished at the
receiving end by means of a neon
tube and a flying disc similar to the
one used for transmission. We will
first be concerned with the operation
of the neon lamp and then with how
it functions in the reconstruction of
a moving picture.

The neon tube is the device which
serves to convert the series of video
impulses into equivalent

By F. L. Sprayberry

THIS lesson describes some of the
early disc methods for receiving tele-
vision pictures. A good solid understand-
ing of these gives the reader a back-
ground upon which he can build an ex-
perienced viewpoint on modern practice.
Lesson two, last month showed how a
picture was “sent” by the scanning disc
and explained the method. Future les-
sons follow each month. Don’t wait—
start now!

parallel plates about 1% to 134
inches square and about %% inch
apart. The tube is then partially
evacuated, leaving in it neon gas at a
low pressure.

With the plates or electrodes
spaced a given amount and at a pre-
determined pressure, a definite volt-
age will produce a definite illumina-
tion of the remaining gas. This is due
to ionization of the gas resulting from
bombardment of free electrons with
atoms with sufficient impact to free
others. The energy given up by the
electrons as they recombine with atoms
is liberated in the form of light. In the
case of neon, this light is of a red-
orange color as determined by the
atomic structure of the gas or its
specific nature. Being chemically
inert the neon does not combine with
the molybdenum or tungsten elec-
trodes and does not become absorbed
by these electrodes to any apprecia-
ble extent.

An electron will travel along elec-
trostatic lines of force when it is free

to move and having nothing to inter-
fere with its motion will accelerate
indefinitely. If allowed sufficient free
space, the electron will soon gain
enough energy of momentum to ib-
erate one or more electrons from
atoms with which it collides. The
voltage, pressure and energy of
ionization all determine just when
ionization will take place.

Ionizing Voltage

In neon tubes the voltage required
for ionization is around 100 to 150
volts or more. Above this voltage a
sufficient amount of light will be lib-
erated to account for a good per-
centage of power being absorbed by
the device. If at 150 volts the radia-
tion is just becoming visible it may
reach maximum illumination at say
220 volts. Beyond this point, known
as the optimum point, the light would
not increase in proportion to the in-
stantaneously applied signal im-
pulses. For almost any increase in
voltage above this point there would
be no increase in light. Between this
point of saturation of illumination
and the “ignition point” as it is
called where illumination begins, the
light is proportional to the voltage
applied and thus if we apply an am-
plified voltage equivalent of the
original signal, the video frequency,
to this neon tube it can be made to
follow the original picture light
variations.

The design of the neon tube is such
that the entire plate will glow with
as nearly a uniform glow as possible
over its surface.

The diagram of a practical tele-

vision receiver designed for

light values or quantities of
111um1nat10n Notethisisjust
the reverse process of the
photo-cell. No attempt is
made with this type of neon
lamp to determine any posi-
tion of the light but to fol-
lows simply the variations of
the video wave accurately.
Neon is an inert gas mak-
ing up a minute part of the
gases of the atmosphere. It
W111 not chemically combine
with any other substance,
and for this reason is highly
adaptable for the problem.
The gas is put in a tube
having two rectangular

—

PERCENT LIGHT

100~

by
it

PROTJTECTELD ON
FLYING DISC

RELC. CURRENT

SECTION OF SCANNING LINE
F/6.27

disc scanning and recon-
struction of pictures is shown
in Figure 22. The similar-
ity of this circuit to ordinary
broadcast receiver circuits
is at once apparent. In many
high-fidelity circuits there
will be resistors such as R1,
R2 and R3. They tend to
broaden out the selectivity
of the i.f. amplifier, allowing
the passage of a wider band
of frequencies. While for
high fidelity it may only be
necessary to include a band
of frequencies 15,000 cycles
wide, for disc television, as
we have iust learned. we
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dust pass at least 54,000 cycles.

The selectivity of the if. circuits
must in this case be made very broad
in tuning (108 kc. in this case). The
shorting switches are provided so that
the circuit may be used either for
selective audio reception or television
reception.

Although a capacity-coupled cir-
cuit with resistance plate and grid
loads as shown here is admittedly
better from the audio viewpoint, it
is absolutely essential in the case of
television. No satisfactory trans-
former would give an equivalent
linear response from about 20 to
54,000 cycles. At the output we have
a selection between a regular dy-
namic speaker and simply a neon
lamp and resistor used as a load for
the tube. The resistor is simply a
protective agent for the neon lamp
to limit its maximum current.

Small Time Lag

Obviously we could not use a fila-
ment type lamp in this way as the
filament could neither heat nor cool
as rapidly as would be required for
this work. On the other hand, the
gas can be illuminated to full bril-
liancy and can go completely “out”
as many as 100,000 times per second.
Hence in 1/54,000 of a second it
may attain any degree of illumina-
tion over its entire surface.

Our problem now becomes one
simply of distributing the light over
the surface of the plate within the
neon tube so as to form the original
succession of pictures. This distribu-
tion is not done on the neon tube it-
self, but rather the aperture through
which the plate is viewed is moved
in the same manner that it is moved
for transmission and by the same
neans.

Mounting the Disc

A Nipkow disc identical to the one
used for transmission is used for re-
ception. The disc is mounted in a
similar way with the neon tube di-
rectly behind it so that the total area
covered by the pin holes is covered
in back of the disc by the rectangular
plate of the neon tube. Very often
a large magnifying (convex) lens is
used in front of the disc as in Figure
23 to increase the size of the pictures
reproduced, but this does not increase

WNEON LAMP RESISTOR

e .

SPEANER @d

Fl6.22

the detail. The picture detail is en-
tirelyv a matter of the number of
elementary areas which it contains.
Magnification increases the size of
each area and the size of the entire
“frame” but the number of areas of
the frame remains constant,

As the first aperture of the re-
ceiver disc passes across the topmost
section of the neon tube plate, called
the “target”; the amount of light fall-
ing on the photo-cell for an equiva-
lent time of transmission makes the
neon lamp vary in brilliance in the
same manner. Therefore, the top
line will be a luminous reproduction
of the light content of the top line of
the picture being transmitted. The

same is true for each line, and if the

discs are driven at precisely the same
speed, each successive picture will be
reconstructed.

How it Operates

While the entire area of the target
is varying in illumination, only one
small area is viewed at a time, yet
the entire surface is made visible,
point at a time, 15 times per second.
Because of the retaining power of the
human eye, the entire surface is ap-
parently seen instead of a series of
“twinkling” areas which are actually

LISC FOR INTERLACED
SCANMNG

Fl6. 24
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exposed. In this way the transmission
of moving pictures is possible.

We have purposely confined our
studies of television so far to the
essence of the idea only, omitting
certain details which, of course, are
necessary to the practical operation
of the system. As these mechanical
systems are now obsolete in view of
more recent developments in the elec-
tronic field, these details are of little
importance. Our studies thus far
have served to show how pictures
were first transmitted, and having
shown how it is possible to rapidly
“integrate” any picture into small
areas, producing an electrical equiva-
lent of the relative light of these
areas, transmitting and receiving
these equivalents as individual im-
pulses, again producing luminous
equivalents from these impulses and
“reconstructing” a mosaic picture
with these luminous impulses. In
substance this is the theory of all
television. No other method of ac-
quiring these results has yet come
to light. Whether this is done me-
chanically or electronically does not
alter the case. There is apparently
no way to get around the problem
of transmitting only a single series
of impulses bearing one continuous
and sequential piece of information
or intelligence.

Other Systems

It might be well to investigate
briefly the general construction of
other mechanical systems which will
be very instructive in presenting the
problems and shortcomings of all me-
chanical systems. It is indeed re-
markable how man’s ingenuity has
overcome many of the difficult prob-
lems involved in the art of television.
Developments have followed in rapid
succession, improving the picture size,
the picture detail, the light intensity
used, the number of frames per sec-
ond and the accuracy of synchroniza-
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tion of transmitter and receiver—all
badly needed improvements.

One of the first improvements
made was that of driving the disc at
20 or 24 revolutions per second to
produce this many pictures per sec-
ond respectively. The disc was en-
Jarged and more holes were used (75
and 90 holes were commonly used)
thus increasing the number of lines
per frame. With a larger and heavier
disc, more power was required for
operation and its speed control re-
quired more apparatus. The higher
speed produced more noise which, of
course, is objectionable. It was be-
lieved by some investigators that a
disc having three spirals instead of
one, with the successive holes off-set
to scan every third line, produced a
more satisfactory picture which un-
doubtedly has some basis of fact. It
would scan lines 1, 4, 7, 10, 13, etc.,
in its first 120 degrees of rotation
then start with lines 2, 5, 8, 11, etc.
in its second 120 degrees rotation,
finally finishing its revolution with
lines 3, 6, 9, 12, 15, 18, etc. thus
covering them all in one revolution
as before. Such a disc appeared as
in Tigure 24. The instantaneous mo-
tion at the top and bottom of the
picture were thus better “merged”
into one picture there being some-
what less displacement of the object
than in the single spiral type. This
is, of course, equivalent to three times
as many pictures, but each of a more
incomplete character. A certain
amount of “flicker” was thus elimi-
nated.

The Drum Scanner

For a given disc an increase in
the number of holes correspondingly
reduced the width of the picture as
this would be dependent on the dis-
tance between centers of the holes.
A “drum scanner” (Figure 25A) ap-
peared in the developments consist-
ing of a cylinder about 6 inches in
diameter—hollow, with apertures
drilled in its surface, forming a 4 or
6 turn “helix” on the cylindrical sur-
face, such as a pipe thread with a
very broad pitch. It was used prin-
cipally for reconstruction in a “tele-
visor”, as it did not apply particu-
larly well for pick-up purposes.

As for many of the later discs,
the holes in the drum were cut square
to let through some 27% more light
without reducing the picture detail.
For the one with six helical turns of
apertures, the drum was driven six
revolutions for each picture, and for
fifteen pictures per second, this neces-
sitated a speed of 6x15 or 90 R.P.S
On the axis of the drum was
mounted a 6 target neon lamp—see
Figure 25B. There was a separate
lead for each target and a commu-
tator attached to the motor shaft so

LIGHT SOURCE
/

LENSES
SCREEN

60 LENSES| ©
ERUALLY
SPALED

Fl6.26

that one target would be used only
for one revolution of the drum. This
would handle the first 6th of the
frame and the other targets would
take up the balance of the picture
in succession. When first used, the
drum was fitted with fused quartz
spokes, one for each aperture, extend-
ing to the collar surrounding the neon
tube in the hub. They met at the
center collar in six rings so that each
passed directly in front of the neon
target and carried the light diffusing
it at the outer end. It was later
found that these were not necessary
and were discarded.

Mounting the Drum

In many cases the drum was
mounted vertically with its axis, cor-
responding with the side to side
scanning pattern of the transmitting
disc. If mounted horizontally, of
course, the picture was reconstructed
from top to bottom, and to be trans-
mitted in like manner from a side of
the transmitting disc instead of from
the top.

Many lens discs made their ap-
pearance in the development of me-

SIX TARGET NEON TUBEL
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Introduces First Mobile
Television Station

New York, N. Y.—The National
Broadcasting Co. announces Ameri-
ca’s first mobile television station to
be used in experimental television
pickups of outdoor news events. The
new unit, consisting of two large mo-
tor vans, contains television control
apparatus and a micro-wave trans-
mitter. The new mobile unit is oper-
ated by a crew of ten engineers. In
the Metropolitan area, where the
steel framework of many skyscrapers
impedes ultra-high frequency trans-
mission, the normal working range
of the new unit is expected to be
about twenty-five miles,

New Method of Recording and
Reproducing Sound

Berlin, Germany—A new invention
recently placed on the market here
under the name of “Teliphon’ is a
device about the same size as a port-
able radio set with attached electric
cables, microphone, and separate
loudspeaker. The essence of the de-
vice makes use of a band of some
hard material similar to a pyroxylin
plastic in the shape of a film of the
usual 35 mm. size and with the usual
perforations. Sound is recorded on
this moving band by a cutting device
which cuts a groove in it. One hun-
dred parallel grooves can be cut. The
“Teliphon” can record a long speech
or conversation in a very small area
and will produce it immediately.

6. 254
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‘DX Fading Reduced by

- DUAL A.G.C.

in New 16-1ube Super

(Scott Model “Sixteen”)

- By Laurence M. Cockaday
and S. Gordon Taylor

TO SHOW QUALITY OF “INNER” WORKMANSHIP

This view of the receiver is one taken with the shields
and front dial removed so that the coil arrangements and
the working details are laid bare fo inquisitive eyes.
Very often beautifully finished and polished shield “cans”
hide poor aworkmanship, but in this case it is really a
shame that the operator cannol see the well-made tuning

units.

ERE is a receiver for the most hard-

to-please readers of Rapio NEws,
whether they are experienced short-wave
listeners, amateurs, or broadcast listen-
ers with a trained ear for good music.
There is so much that is “new” techni-
cally. as well as good laboratory practice
in the design of this set, that it is felt by
our editors that an article along technical

lines will be appreciated.

RIEFLY, the new Scott “16”
B receiver employs, as the name

would suggest, 16 tubes to
cover all frequencies from 550 kc. to
22 mc, in four bands. It incorpo-
rates an r.f. system with the proper
kind of selectivity and a remarkable
value of useful sensitivity for DX
work. Looking at the diagram,
which is printed herewith, one can
see that the circuit includes one

high-gain r.f. sys-
tem, three stages
of intermediate-
frequency amplifi-
cation, diode de-
tection, and three
stages of audio-
frequency amplifi-
cation, two of which are push-pull.
The audio amplifier employs phase-

THE POWER PACK AND
OUTPUT AMPLIFIER
This unit is as awell made as the re-
ceiver. It is a high-power stage,
capable of a maximum of 16 acatts of
audio and a full 13V watis awithout
distortion.

inversion as well as negative feedback
for high-fidelity reproduction from
30 to 7500 cycles. The set is capable
of 1374 watts undistorted audio out-
put.

The loudspeaker is a double-cone
model for covering the entire range.

The local oscillator is electron-
coupled.

Two separate automatic volume-
control systems are employed, one
for the r.f. stage and one to control
the i.f. stages to prevent any possi-
bilities of overloading.

The novel supershield antenna-
coupling system provides effective
noise reduction on the ~important
short-wave bands, using an automatic
switching arrangement for the broad-
casts and adjacent channels.

A further amplification of certain
features of the receiver will be in-
teresting to the strictly technical
person. Looking at the antenna-
switching arrangement, it will be seen
that when the receiver operates on
the two short-wave bands, the signal
is picked up on (Turn to page 569)
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" AN UNUSUALLY WELL-EQUIPPED SHOP
Figure 1: Shannon Radio Service has a Service Bench
which any serviceman would be proud to own. Note the

symmetrical layout and wariety of good equipment.

THIS MONTH’S “SUCCESS” INTERVIEW

OCATED in the heart of West-
chester County, Shannon Radio
Service is an outstanding ex-

ample of an ideal radio service shop.
The owner, Howard A. Shannon, is
shown at his desk in Figure 2. In the
business since the start of broadcast-
ing, Shannon has built up a reputa-
tion for competent servicing which
extends even to adjoining States. He
has resisted the temptation to ex-
pand, however, preferring to keep
personal contact with his customers
and to improve his present shop
rather than to open new ones. Strictly
a service business, he sells no sets or
appliances. However, Shannon’s sales-
manship is distinctly in evidence as
he goes in for many radio side lines,
such as Public Address and sound-
on-film apparatus, which add profits
from year to year.

Your Service Editor visited Shan-
non this month to look over his lay-
out and dig up information regarding
his business and technical methods.
As shown in Figure 1, Shannon has
an unusually well-equipped Service
Bench. The bench itself is 13 feet
long and the test panel above mea-
sures 4 by 9 feet. The panel is of
one-inch wood and can be removed
as a unit when changes are required.
Since Shannon keeps pace with newer
developments in test equipment and
methods, the shop equipment is con-
stantly being improved and increased.

In the center of the test panel is a
meter board incorporating large
single-range voltmeters and milliam-
meters. The meter in the center of

How Shannon succeeds .
Knight’s Service Shop
... Service Hints . .

ervice

This Month:

. . “Dummy” Tubes . . .

. Adopting Tiny Tots
. New Auto Antennas . ..
Telechron Clocks

this group is used
for checking inter-
mittent “faders”.
It is cut into the
main “B” line of
the power pack
and indicates,
when the set fades,
whether the trou-
ble causes an ap-
preciable change in
the plate current.

At the upper
left, a Philco Uni-
versal test speaker
is installed behind the attractive
grille. Directly opposite a similar
speaker grille is shown, but there is
no speaker behind it. Instead a col-
ored light, operated by a relay con-
nects to an ohmmeter. In bench
checking, the serviceman can keep his
eyes on his test prods while checking
a set for shorts, a light flashing when
the short is located.

Beneath the speaker grilles are two
standard Weston and Jewell test
panels and in the lower center is a
Clough-Brengle type OC signal gen-

erator which has been converted into
a crystal oscillator. Four crystals are
employed, two for standard inter-
mediate frequencies of 175 and 465
ke. and two for the standard broad-
cast band.

On the test bench, from left to
right are a Simpson Roto-Ranger, a
Tobe condenser analyzer, Weston
analyzer. At the far end are a con-
denser decade box for substitution
test purposes, a large Clough-Brengle
model OMA Signal Generator and
frequency modulator and the model
CRA oscillograph by the same manu-
facturer.

Accessory Equipment

The air compressor beneath the
bench proves a most valuable addi-
tion to the shop equipment. It is a
specially-built affair of a type similar
to that employed for spraying auto
bodies. It is fitted with a pipe nozzle
which gives a powerful concentrated
jet of air. This enables any chassis
to be thoroughly and completely

. cleaned in a moment.

Both a.c. and d.c. are available, a

i HOWARD A. SHANNON AT HIS DESK
Figure 2. Usually he's hard at work at the bench, which accounts for the white

smock which he is wearing.

Here he checks over each bill personally to make

certain each charge is correctly entered.
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Sales

By John H. Potts

Service Editor

bank of 4 mercury-vapor rectifiers
supplying up to 2 amps., d.c,, at 110
volts,

The method of mounting the ca-
thode-ray oscillograph is novel and
convenient. It is installed on a sturdy
platform which is fastened to an iron
pipe so arranged that it can be re-
volved to any desired position. The
pipe fits into a broad base which
gives the stand a solid foundation.
The hood over the cathode-ray
tubes was constructed by Shannon
and helps to keep out extraneous
light and reduce eye-strain.

Of special note is the convenient
and efficient means of handling
Rider’s Manuals. These are stored
in a typewriter display cabinet, one
end of which is shown at the extreme
left in Figure I. The glass front may
be swung up and slid back into the
cabhinet. A sliding shelf in the cab-
inet, when pulled out, provides a sup-
port for the manuals.

Additional test apparatus (not
shown) includes an RTL counter
tube checker and a Taco Resonance
Indicator.

Handle Any Type Job

With this elaborate array, Shannon
is able to handle practically any type
of radio job. He is the authorized
service stations for Scott radios in his
locality, of which there are many
since Westchester County has the
highest per capita wealth ‘in the
United States.

Shannon is very frank with his
customers. “When a man drops in
and asks to talk to the radio en-
gineer, I tell him that we are only
service-men. We employ no radio
engineers, since servicing requires a
different type of knowledge and the
ability to work fast, so an engineer
without practical experience in ser-
vicing would not be efficient at our
work.”

“What about advertising?” I asked
him.

“Now and then I take display
space in the local newspaper,” Shan-
non told me, “but it really doesn’t
pay out directly. A lot of people will

531

GETTING READY FOR THE 1938 NATIONAL TRADE SHOW
Figure 3. The Board of Directors of the Radio Part Manufacturers National
Trade Show express their approval of the layout of the Exhibition Hall for the
1938 National Parts Show. Grouped around the table, left to right, are Arthur
Berard (Ward-Leonard) Vice President; Arthur Moss (Solar)y Secretary-Treas-
wrer; K. C. Prince, Legal Counsel; H. E. Osmun (Ceniralab); and S. N. Shure
(Shure Brothers) President. Ken Hathaway (pencil in hand) Managing Director,
Jas just explained to Mr. Shure how he arranged for straight 8-ft, backwalls for

practically all booths.

call up and ask what it will cost to
fix their radios and when they find
out we make a charge for diagnosis,
they hang up the phone. My business
has been built up by personal recom-
mendation from satisfied customers,
though 1 suppose advertising helps
indirectly .in getting things started.
Our iwo outside servicemen use oOr-
dinary cars with no advertising signs
on them, not because it wouldn’t be
a good thi