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ADVANCED DESIGNAN

D PrEcIsioN ENGINEERING

lzeep the "d.e'mand for: Scott Recelvers

The Cortes is one of the many magnificent I

models in the Sccet line of Custom Buslt

Radio. 1t isauthentically $ panish, made of f.lt

preclous woods, hand-tooled leathers, wirh

artfully done, genuine, hand-wroughs iron

srim, The prize completa is $705. Other
models as low as §263.50, 4

~e Sy et
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The chassis of the Scott A-C
Shield Grid 10 is a jewel of
enginzering precision, Four screen
grsd subes are used. The overall
amplification obtained is far
greasershan that obsained in any
otlerr eceiver we know of.

Touch a l)utton

.. . there’s your station!

This newest product of Scott advanced
design and precision engineering is the
first practical application of the idea of
remote control. It is more than pracrical;
it is perfecred! Touch a button—there’s the
station of yourchoice—control the volume
by turning a tiny knob—that’s all there
is to it. The acrual tuning is done in the
Control itself. The condensers in the re-
ceiver do not move. No
motors—no relays— "
nothing to get out of |/ -
order. And a cord no T“ q FrEE
thicker than a lamp cord %3 ”

connects the Control to
the Receiver. Inall truth
—rthere is nothing else
like the Scott Radio Control. Nothing
else so fine—so smooth—so perfect in
operation. The pictures herewith illus-
trate a few of its many uses. The cou-
pon will bring you 4/l the facts. Mail it now.

SCOTT TRANSFORMER CO.
4350 Ravenswood Avenue * Dept RN4 *  Chicag¢o, 1L

and for the amazing new

COTT
RADIO
CONTROL

far ahead of the capacity
of the Scott Lal)oratory

Bare-nerve sensitivity! Seemingly unlimited power! Ability to bring in the greatest
number of distant stations! Superb, perfectly realistic tone! Positive selectivity!
Absolute dependability! These are the attributes of the new Scott World's Record
A-C Shield Grid 10. Advanced design made them possible. Precision engineering
makes them a reality!

Every Scott Receiver is laboratory made, 4y hand. The physical and electrical
characteristics of every part and piece of wire in each individual recciver are determined
one by one—nor to @ tolerance—but to exactness. Think of it! Advanced design carried
out to precision standards! No wonder Scott Radio is the one and only World
Record Radio—no wonder the demand for the Scott World's Record A-C Shield
Grid 10 is greater than our capacity to produce them.

MAIL

COUPON

Tt will bring vou full details of this
great receiver—also Jarge photo-
graphs of ths many gorgeous custom-
made console models it comes in.
The photographs and the complete
sct of FACTS on the Scott World's
Record A-C Shield Grid 10 will be
a revelation to you, We'll also send
full particulars of the new Scott
Radio Control briefly described else-
where on this page. Clip—
mail coupon today.

By simply pushing butsons,

e o irebl) it ariend are : SCOTT TRANSFORMER CO., Dept. RN4,
switchedinorous. Theknobat | 4450 Ravenswood Ave., Chicago, Illinois.
the end is for volume consrol. I P
1 Send me full particulars of the new Scott World’s
1 Record A-C Shicld Grid 10, photographs of Scott
: Consoles, and all the facts about the Scotr Radio
1 Control.
1
: NG s o o cxnencn ¥ a4 NSO s e DA s 3 6 AWASE S wi b 45
: SIrCe) v g re1o1e IR O WD g R & 24 NG
: oo g uovivovs mnagis a s as WA S SParen o o g ibosads
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HE four
plans _
shown are but a
sample of the many
ways in which our mem-
bers are making $3.00 an
hour upwards, spare time
and full time, from the day they join
the Association. If you want to get
into Radio, have a business of your
own, make $50 to $75 weekly in
your spare time, investigate the
opportunities offered the inexper-
ienced, ambitious man by the As-
sociation.

Our Members Earning
Thousands of Dollars
Every Week

The Association assists men to
cash in on Radio. It makes past ex-
°| perience unnecessary. As a member
- | of the Association you are trained
| in a quick, easy, practical way to
| install, service, repair, build and
rebuild sets—given sure-fire money-
| making plans developed by us—
helped to secure a position by our
- Employment Department. You earn
while you learn, while you prepare
yourself for a big-pay Radio position,

The Association will enable you to
| ‘buy parts at wholesale, start in busi-
' 1 ness without capital, help you get
' | your share of the $600,000,000 spent
| annually for Radio. As a result of
the Association, men all over the
country are opening stores, increas-

o ing their pay, pass-
“inglicensed operator
\\ examinations, land-
ing big-pay posi-

Below
are a few of
the reports
from those now
cashing in on the

40 Easy Ways"”

Clears Frank J. Deutch, ‘Pa.—“Since
$3,000.00 joining the Association I have
ITEREY cleared nearly $3,000.00. It is
almost impossible for a young fellow to fail,
no matter how little education he has, if he
will follow your easy ways of making money.”

; Ty H J. R. Allen, Calif. — “Have
v S:,l‘(:?egg‘:n done over $1,100.00 worth of

i business in the last 6 weeks.
Next month I am going to open up a store
of my own. I never knew that money could
come so fast and easy.”

o N. J. Friedrich, N. ¥.—“1
$25:00a We'e k haye averaged$25.00aweek

WIRE Fven:
Ry Cr
FAIO RecERON FoRe

though I am not a graduate but just learning.”

Training Lands R.C. Kirk}; N. %’—-"Your

5 training has been very

Him Job valuable to me. Ilanded a

job with the big department store out here a

few weeks ago because I had my member-

ship card with me. There were a large bunch
of applications ahead of me.” i

If You Wish NO-COST
Membership

For a limited time we will give to

the ambitious man a. No-Cost Mem-
bership which need not—should not
——cost you a cent. For the sake of

making more money now, and
having a better position in the
future, mail coupon below now.
You'll always be glad you did.

tions with Radio ONOGRA
\ I’nakerS. : _— . L T L ey TR PR LY 22
] e : Radio Training Association of America E
Mall Qoupon TOday for the 5 Dept. RN-4, 4513 Ravenswood Ave., Chicago, ll!. E
b4 e g m T i i

'FREE HANDBOOK | oot sinsbirsm e oty
It%s not onlybghocllzc-gull of absorbing = §

information about Radio, but it shows
you how easily you can increase your &2 Name . S = B
income in your spare time, Mailing the .
; coupon can mean $50to $75 a week more for you. § 3
a 5 _Ne Bt - @ AdAress et e e
Radio Training Association of America @ :
4513 Ravenswood Avenue Dept. RN-4, Chicago, Illinois ., o - - L

; D
m--mm--m,--mmuamn-mﬂ-ntﬂn‘
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In Radio News
Next Month

Much speculation has been
aroused concerning the future
of the new pentode. A dis-
cussion of some of the prac-
tical applications of this new
tube will appear in the May
issue.

S. Gordon Taylor, in an-
other sound-amplifier article,
will tell how up-to-date hotels
throughout the country are in-
stalling loud speakers in every
room for the convenience of
their guests.

Remote control is a coming
development that will form
an important part of every
receiver of the future. The
technical staff of Rapio NEws
will present an illuminating
article on the latest advances
in this field.

Walter H. Bullock will out-
line details of the changes
which he made in a broadcast
auto-radio receiver to adapt it
for use in any motor-boat or
yacht.
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The ELECTRAD-LOFTIN-WHITE A-245
AMPLIFIER KIT makes available in per-
fected form the revolutionary advantages of
the new Loftin-White Direct-Coupled Sys-
tem. All parts are authorized by, and pre-
pared in cooperation with Edward Loftin
and S. Young White, the inventors.

57

The ELECTRAD.LOFTIN-
WHITE A-245 Direct-Coupled
AMPLIFIER with self-con-
tained A. C. power supply, as
constructed from the ELEC-
TRAD - LOFTIN - WHITE
A-245 Kit Utilizes one
24, one ‘45 and one
‘80 type tube. Delivers
immense undistorted
output with unusual
tone perfection.

Easy to
Build and

Install

Amazing sim- Due to the unique circuit employed in this
plicity in assem- system, in which the plate of one tube is
bly and operation connected directly to the grid of the suc-
—fewer tubes and ceeding tube, perfect operation depends al-
other parts — light ° most entirely upon the resistances which
weight — immense ~  supply the voltage to the tubes. These must
be accurate, or performance is impaired.

power with unlimited
tone range—feature the
ELECTRAD-LOFTIN-
WHITE A-245 kit. Overall
size of the assembled ampli-
fier is 97 x9” x 7" high.

Custom-Radio Builders

Hence, it is only natural that, in the de-
velopment of their circuit, the inventors
should take their resistance problems to the
famous ELECTRAD Laboratory — and
many of the refinements of the present cir-

cuit were developed there.

. ELECTRAD’S consistent leadership in the
The ELE'CTRAD"LOFTI.N'W HITE design and manufacture of radio resistances
A-245 Kit makes it possible for you merit this confidence. Let it be your safe-
to produce a complete receiver that [ guard and guarantee of results, for the name
will provide tone and volume at an “ELECTRAD” on a radio product is a sign
unusnally low cost, as the power trans- of highest quality that needs no apology. /
former supplied with the kit will deliver ,
. - ELECTRAD-LOFTIN.-WHITE A-245 Di-
plate and filament voltage for two addi- rect-Coupled AMPLIFIER KIT, for

tional ’24 or '27 type tubes. Investigate! A. C. operation. Complete parts,
i including metal chassis, assem-

bly and operating instruc-
tions (Less Tubes) List
Price, 835.

Write Today for Custom-Builders’ Proposition

175 Varick St., New York, N.Y.

ELECTE

ANAAAAAASAANANNNT N € ANAAAAANAAAAAANAN 1
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Lieutenant William H. Wenstrom
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Fellows ] Have

rained Will Tell
ou That You,

Too,Can Cas

In On

Not By
Correspondence

“‘First I enrolled with a School teaching
Electricity by correspondence. I tried to
work out several lessons, but quit when I
saw your ad. telling how you taught Elec-
tricity by actual work. I didn’t have much
money when I went to Coyne, but through
your Employment Department I was able
1 {| to work for my room and board. Three days
] after graduating you got me a good job with

F a Battery and Electric Shop, and a year later

I bought a Shop of my own. I now have a
$1300 car and a thriving business—all paid

for.”
George W. Stonseback, Ilinois-

Lands a Job
at $8,000 a Year

‘‘Before going to Coyne, I was an ordinary
mechanic. Now I make $300.00 2 month,
and am accepting a new position the first of
the year as Chief Electrician at $8,000 a year.
Any man who works for me will have to be
a Coyne graduate.’””

Stanley Zurawskl, Michigan.

From $20.00
a Week to $100.00
a Week

““Before going to Coyne, I had worked in
a garage for five years at $20.00 2 week. I had
no advanced education and didn’t know a
volt from an ampere. Yet I graduated in
three months with a grade of 98%,. Since I
left Coyne, I have jumped from $20.00 to
$100.00 2 week, and am still going strong.
I owe all my success to the practical training
I got in the Coyne Shops.”?

Harry A. Ward, Iowa.

*I knew nothing about Electricity, before ¥
went to Coyne,”’ says Nolan H. McCleary.
“I had no advanced education and so little
money that I could never have stayed at

. school, if Mr. Lewis hadn’t gotten me a part-

time job. Yet I finished the course in twelve
weeks, and the School immmediately placed me
in a fine electrical job. Now I am Chicago Dis-
trict Manager of the largest electrical concern
of its kind in the world, making more money
than I ever dreamed of making before I went
to Coyne. I am convinced that there is but
ONERIGHT WAY to learn electricity and that

. NOLAN H. McCLEARY
Chicago District Manager, Beardsley-W olcott Co.

is the way of the Coyne School=-BY DOING
ACTUAL ELECTRICAL WOREK YOURSELF
UNDER EXPERT INSTRUCTORS, ON FULL-
SIZE, RUNNING ELECTRICAL MACHINERY
AND EQUIPMENT.”

For thirty years Coyne has been training
men for responsible, Big-Pay electrical jobs—
NOT BY BOOEKS OR CORRESPONDENCE
but by an amazing way to teach that makes
you a practical Expert in 90 days. You need
no advanced education or previous experi-

ence. Idon’t care if you don’t know an arma- -

ture from a generator; if you’re sixteen years
old or forty. IT MAKES NO DIFFERENCE!
I will prepare YOU for a fascinating, Big-Pay
electrical job in twelve weeks time. I will
allow you your railroad fare to Chicago~help
you get part-time work while at School=and
give you every assistance in locating just the
job you want when you graduate.

LET ME SEND YOU THE SAME BIG FREE BOOK
THAT BROUGHT SUCCESS AND BIG PAY TO |

$60.00 t0 $200.00
a Week

‘‘Before going to Coyne, I made thirty
cents an hour. I borrowed the money for
my tuition and you got me a part time job
that took care of my expenses. I graduated
in twelve weeks, returned home and started
doing wiring on contract. In a year’s time,
I had paid for my schooling, bought a car
and had a nice shop of my own. In your
catalog you say a fellow can malke $60.00 to
$400.00 3 week. I have done better. In July
I made $150.00 to $200.00 a week, and I have
made as high as $75.00 a day.”

Joseph F. Hartley, West Virginia.

His Advice ~
“Go To Coyne??

““Some fellows try to learn Electricity by
just working at it. Otherssend away for cor-
respondence courses in it, But my advice_to
anyone who really wants to learn Electricity
is TO GO TO COYNE. They have all the
electrical equipment right in the school that
you will ever see in the field. NO PICTURES
OR USELESS THEORY. They show you just
how to do éverything you will have to do on

the job,”
R. M. Ayers, Louisiana.

Nothing Compares
to Practical
Training

‘‘Before going to Coyne, I took a corre-
.spondence course in Electricity, but it was
too deep for me and I lost interest. Then I
got your catalog, saw how you let the stu-
dent actually work on electrical equipment,
F and decided to go to Coyne. At that time

1 was only making $9.00 a2 week. Now I make
$68.00 a week straight time, have & Hudson
car and own my home—where before I could
hardly pay rent.’”’

D. G. Emerson, Michigan,

MAIL THIS COUPON —~ NOW?

I ]
Mr, H. C. LE

. ERY| NGy NRCH NN KN BN
WIS, President

500 S. Paulina St., Chicago, Ji1.
Dear My, Lewis:

(
COYNE ELECTRICAL SCHOOL, Dept. 40-76 }

Says You Can Mak;

ALL THESE MEN — SIMPLY MAIL THE COUPON

Find out how QUICKLY and EASILY you can land a Big-Pay Eilectrical Job!
IT COSTS NOTHING TO INVESTIGATE! Just mail the coupon and let me send
YOU the same Big ¥Free Book that started all these other fellows on the road to

success. This doesn’t cost you a cent, nor does it obligate you in any way. GET
THE FACTS. Mail the coupon—NOW?!

Coyne Electrical School, H. C. Lewis, President, Founded 1899
§00 S. Paulina St. Dept. 40-76 Chicago, Iil,

Without obligation send me your big free cataleg and
l all details of Railroad Fare to Chicago, Free Employ- I
ment Service, Radio, Aviation Electricity, and Auto-
motive Courses, and how I can ‘‘earn while learning.” B

I Name

State.......oieiiiiiiinnen, J
4R NN B SN N RN NS DS SO SEEE EDUE W EEg omE
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Pentodes?

1
1
HERE is no question but what we will have five-element tubes this year. The Pen-
tode, as it is called, is a sort of glorified screen-grid tube. It will enable us to secure
high amplification and increased power output at the same time. At least these are
Z
b

at about the time manufacturers are heavily laden with inventories of receivers in which the
revolutionary devices are not incorporated. When the screen-grid tube was introduced
many manufacturers had rather heavy inventories, and, in addition, had done most of the
engineering work on their advance models for the coming year. A great many of them dis-
carded all their past work and made all sorts of engineering compromises in order to swim
with the tide and provide a screen-grid receiver for their dealers.

The result of the stampede was the construction of a group of screen-grid receivers
designed in haste, the production of screen-grid tubes designed in haste, and a most unsatis
factory merchandising situation.

That the screen-grid tube was an absolute essential for any receiver that would enjoy
ready sale was completely disproved by the tremendous sale of Majestic and Victor receivers.
In fact, the former sold more receivers without screen-grid tubes than the combined sale of
all the screen-grid receivers.

The shrinkage (loss in process of manufacture) of screen-grid tubes is very high. There
are comparatively few which actually measure up to the wonderful qualifications first claimed
for them. Tube manufacturers agree that manufacturing difficulties increase about as the
square of the number of tube elements. The average shrinkage in a good plant making screen-
grid tubes is about fifty per cent. According to sound engineering estimates, then, the pentode
will greatly increase the shrinkage.

There are at present many very satisfactory radio receivers. They are sensitive, selective
and produce extremely fine tone quality. They may be operated for approximately one cent
an hour and their original price is very, very low. It is rather difficult to conceive of the
pentode so greatly improving any of them as to make it necessary for manufacturers to aban-
don completely the manufacture and sale of present models even if the tone quality was as
good, and we have yet to hear a pentode receiver capable of the tone fidelity or in any other
way the equal of good receivers with standard tubes.

Furthermore, the impression that the pentode is a new tube is completely erroneous. Pen-
todes have been in use in Europe for more than five years. They have not revolutionized the
radio receiver business there, and abroad there is a much greater tendency toward economy
in receiver design than there is here. The vacuum tube is generally recognized as the heart
of the radio receiver, and it is apparent that a tube company announcing a new and revolu-
tionary tube would be able to exploit an unknowing public by floating a stock issue on the
strength of cleverly trumped-up propaganda.

There is no doubt but that there are many fields in which this tube can be employed to advan-
tage. For instance, a suitable pentode used for the power output in automobile radio receivers
would enable us to secure satisfactory volume without having to resort to particularly high plate
voltage. There are, however, certain characteristics in connection with the development of
pentodes which must be overcome before the tube will be satisfactory for home or mobile
use. In some of the models of American manufacture which we have seen, the elements
are extremely close together. In fact, in one tube where a ribbon filament was employed, the
ribbon had to be placed on edge to prevent its striking one of the grids. Such a tube would
hardly be useful in an automobile, on a motorboat or in an airplane, even though, theoretic-
ally, it would reduce the number of tubes in the receiver.

It is our purpose to gather as much information as we can concerning pentodes, and to con-
vey this information to our readers. WWe are at present co-operating with a number of tube
manufacturers in making a survey of the possible production of pentodes and their actual
application.

some of the claims being made for it.

Every so often the radio business suffers a revolution. This revolution generally occurs
BA AT ATIAALALIRALLIIAALLLILSLARLLLLLIRAIAITEANEIAL VARSI VLN SR RNV NS B R s R RSt o hn a5,
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R.T.1.QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP-TO-THE-MINUTE
ON THE NEWEST DEVELOPMENTS IN RADIO, TELEVISION, AND TALKING PICTURES

No Experience \ 3
Needesd NG

A1l vou NEED is ambition and the
ability to read and write. The Radie
industry needs practical trained men.
Remember, R. T. I. makes it casy to earn
spare time money while you learn at home.

est Momney~Making Oppeortunity the
- -Shyorldhaseverseen! Hundredsof trained service

men are needed by radio dealers, jobbers, and manufacturers!

GOOD JOBS are open for men in all of the many branches of Radio,
where qualificd men easily carn $60 to $100 per week and even
$10,000 a year jobs are plentiful.

BIG MONEY for Spare-Time Radio Work is easily made in
every city and village. You can now qualily for this Big-Money
work quickly through R. T. I. Get the Big Money Now and
go up and up in this Big Pay field. The Radio industry calls
for More Men, and R. T. I. supplies what the industry

wants you to know,

- {adio now offers ambitious men the great=

More to come

Trae MEN who get into this Big-Money field now

will have an unlimited future. Why ? Because this

billion dollar Radio industry is only a few years old

and is growing by leaps and bounds. Getinand grow

with it. $10 to $23 per week and more is casily made

in spare hours while you arc preparing for Big Moncy.
TELEVISION, too, will soon be on the market, so the
leaders say. Be ready for this amazing new moncy-makse
ing field. Remember, R, T.I. “3 in 1” home-training gives

Supervised by Radio Leaders

R. T. 1. training is prepared and supervised by
prominent men in radio, television and talking
picture cngineering; distributing; sales; man-
ufacturing; broadcasting, etc. These men
know what you must know to make money

in Radio. You learn easily in spare time LET F. H. SCHNELL

Parts, Work Sheets, Job Tickets,
It is easy, quick and practical,
covers everything in Radio
—includes Talking Pic=-
tures and the latest
in Television. Get
started in Big

Warning

Do not start R. T. 1. training

if you are going to be satisfied

to make $15 or $20 per week
more than you are now. Most
R. T. I. men will make that much

1

} R.T. I Book New

FREK

The thrilling story of Radio,
Television and Talking Pic-

i he developments in Television and Talking Picture
at home with the R. T. I. wonderful you all t p ; KIng Fict] AND R. T. I.
combination of Testing Outfits, Equipment, together with the complete Radio Training. ADV':SET:‘YYBO%ARD

Mr. Schnell, Chief of
the R. T. I. Staff, is
one of the ablest and
best known radio men
in America. He has
twenty years of Radio
experience. I'irst to es-
tablish two-way ama-
teur communication
with Europe,

Mc?igev};(ii- increase after a few wecks. There is tures is told with hundreds of am{ﬁ’}ﬁﬁfﬁ%ﬁf Radio

o no reason to stop short of the_Blg pictures and facts —its hun- Rri‘-tlaé Eg*‘,ﬁi{‘,"-dc?‘;‘gtfﬁ‘

g Money Jobs or the Big Profits in a dreds of big money jobs and R R Y aventon

R. T. L. spare time or full time business of your spare time money-making and designer of Radio
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Mt. Wilson spectroheliograph of hydrogen whirls around

a bipolar sunspot group. This photograph was taken in
light of a single wavelength, and shows that the spots are
in reality gigantic tornadoes

Scientists Are Generally Agreed That
There Is a Definite Relationship Be-
tween Sunspots and Weather. Since
They Also Produce Marked Effects on
Radio, Study of These Phenomena, Es-
pecially on the Short Waves, Has Been
Productive of Some Entirely New and
Frequently Controversial Theories

N December 16. 1929, had vou looked carefully at
the sun through a bit of smoked glass, you would
have seen what appeared to be a minute black spot,
nearly central on the sun’s disk and pointed directly
towards the earth. In reality this phenomenon, which only
appeared insignificant by reason of its great distance, was a
gigantic solar tornado raging over an area into which our

whole earth could be dropped like a golf ball into a hat,

and entailing white-hot “winds” which often blow at the -

incredible velocity of fifty thousand miles an hour.

Between December 16th and December 19th some uncom-
monly violent weather occurred in the United States and all
over the world. The eastern air mail was fog-bound for
four days—the worst delay in its history. The marine traffic
of New York was at a standstill for a similar period, and
on the fourth day a passenger liner was rammed and sunk
m Ambrose Channel. The Mid-West suffered from the worst
blizzard in ten years—a score of people were frozen to death.
Even in Louisiana hurricanes and near-zero temperatures
caused widespread suffering and damage. Gales over northern
Africa forced a British airplane bound for Cape Town to
crash in Tunis. The temperature dropped abruptly in Cuba,
far-away Naples saw Vesuvius snow-capped for the first time
of the season. On the other side of the world China was
swept by rain and snow storms, and many people perished
from cold in Pekin.

For the week following December 16th radio broadcast
reception in the United States was below its normal winter
value. On December 17th and 18th reception was particularly
bad in the eastern United States—so bad that stations over
600 miles distant were received very poorly if at all. In

Rapro News ror Aprir, 1930

addition, a great deal of “grinder” and “crashing” static
further marred reception.

It seems plausible enough that these diverse but roughly
simultaneous events were in some way connected. Perhaps
our first tendency, once the connection becomes apparent, is
to consider it almost a certainty. But we also know that
violent weather sometimes occurs when there are no spots
on the sun, and subnormal radio reception may accompany
calm weather with or without sunspots. The problem is really
more complex than some surface appearances would indicate.
Nevertheless, careful observation over a period of several
vears has begun to link sunspots, weather and radio in some
fairly definite relations. The purpose of the present article
is to explore part of this somewhat controversial but highly
interesting ground.

The Sun as a Gigantic Furnace

To put the horse before the cart and causes generally
before results, we must leave for a time the earth and its
vicinity by some ninety-three million miles. The sun is
an immense ball of glowing gas nearly a million miles in
diameter. Near the center its temperature probably runs
into millions of degrees. The photosphere. or surface layer
that we see as a disk of blinding light, glows at about 6000°
Centigrade or 10,000° Fahrenheit—hotter by far than the
highest temperature which man produces on earth. It is
difficult to appreciate what such a temperature means in the
way of power. At the photosphere, solar radiation would melt
in one minute a shell of ice nearly forty feet thick, and a
section of solar surface the size of a thumbnail would develop
energy continuously at the rate of forty horsepower. To
indicate the total horsepower radiated continuously by the
entire sun, we must write the number 463 followed by twenty=
one zeros!

Toward the sun’s center, pressures and densities are very
great, but at the photosphere they are comparable to those
of the air we breathe. Just above the photosphere is the
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By William H. Wenstrom

HE correlation of weather and sunspots

as they affect reception is one of the new-
est and most fascinating subjects in radio.
The subject is so alive, in fact, that many
controversial opinions are held. We believe
that this article by Lieut. Wenstrom is the
first broad, general survey of the entire field
presented in a readable and non-mathemati-
cal way. It represents, rather than any one
particular opinion, the carefully weighed
mean of all the best scientific opinion. As
the author points out, there is a real neces-
sity for considering everything at once—
radio, magnetic storms, auroras, weather
and solar activity—rather than confining
one’s investigation to any one or two of
these things.

so-called reversing layer which causes the dark spectral lines,
and above this lies the cromosphere, seen as an irregular ring
of red light during ecclipses. Beyond the chromosphere there
extends out for millions of miles the faint, pearly corona,
visible only during a total eclipse.

I we look at the sun through a telescope (equipped. of
course. with some device for cutting down the excessive light),
we nole that the surface darkens perceptibly towards the
edge or “limb,” and perhaps see a few bright flecks on this
darker surface. called faculae. By tapping the telescope we
may also see that the whole solar surface is granular—the
“rice grain structure’”’—each grain being some 300 miles in
diameter. This structure is constantly changing, like the waves
of a sea. By the application of the laws of light it has been
found that the sun has a magnetic field, much like the earth's
in general character, though 100 times as strong. The entire

Licutenant U.S. Army

solar globe roiates on its axis, with the higher latitudes lag-
ging somewhat behind the equatorial belt, in an average period

of 254 days. But during a rotation the earth has moved
in the same direction along its orbit, so that to us the period
appears to be 27.3 days.

The Earth in Relation to the Sun

The earth and its moon circle perpetually in the glare of
the great sun. Night and day they are bathed in its tremen-
dous blaze of radiation. Though ihe earth itself receives but
an infinitesimal fraction of the sun’s total outpour of energy.
even this fraction amounts continuously to twenty-three
thousand billion horsepower. The sun is the engine which
drives our winds and our weather, and makes the ‘earth
livable for man. The coal and oil which keep us warm in
winter are only particles of the stored sunlight of the past,
as water power is the stored sunlight of the present. Every
factory wheel turns. every radio message speeds, every boat,
train and airplane moves only by the delaved impetus of
solar energy.

Perhaps we can best visualize these relations by means
of a model. The sun is a ball 22 feet in diameter—about the
same size as an average living room. Half a mile away
moves a tennis ball earth: attended in turn by a moon the
size of a small marble, circling around its “earth™ at a distance
of about six feet.

The outpour of solar energy takes many forms. First of
all there are electromagnetic waves of many lengths. The long
infra red or heat waves begin where the shortest radio waves
leave off. Then at about 7,000 Angstréms (the unit of light
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restrial tornadees, in which the hot vapors, whirling at
high velocity, are cooled by expansion’—Hale calls them
The whirling motion of hydrogen clouds around two
spots is beautlfully shown in the Mt. Wilson spectro-
heliograph.

Naked-eye sunspots have been noticed by the Chinese
for centuries, but the first man to study them seriously
with a telescope was Schwabe of Dessau, an apothecary
by trade and an amateur astronomer. His pills are long
since forgotten, but his patient observations through the
years established the 11.4-year cycle of sunspot varia-
tion, the underlying basis of-all present correlation work.
With a new cycle, spots begin to break out about 30°
north and south of the sun’s equator. In a few years,
with maximum activity, most of the spots are much
nearer the equator; and the cycle finally dies out near
10° north and south latitude
as the next cycle is getting
under way in higher lati-
tudes. The sun bursts into
activity with comparative
suddenness—in about four
years—and simmers down
more slowly through about
seven years. The last

Above, a daily weather
map released by the De-
partment of Agriculture
Weather Bureau, showing
the conditions existing on
December 18, 1929, and
showing the barometric
gradient nearly twice as
steep as average. To the
right, a daily weather
map showing average
winter conditions

Does violent weather follow
sunspots? These newspaper
headlines are dated Decem-
ber 18 and 19, 1929. A great
sunspot, visible to the naked
eye, was central on Decem-
ber 16th. At the bottom of
the page, sunspot numbers
for the last hundred vyears.
The rise and fall of the 11.4
year maximums and mini-
mums is clearly shown

measurement — one
ten-millionth of a cen-
timeter) visible light
begins with red and
extends through yel-
low, green and blue to
violet. The sensitivity
of the eye ceases at about 4,000 A, but ultra-violet solar radiation continues
to penetrate the atmosnhere down to about 2,900 A, as summer sunburn
well attests. The solar waves extend down to 3500 A and even below, but
this extreme ultra-violet is absorbed in the higher levels of our atmosphere.
In addition to electromagnetic waves the sun shoots off actual electrons
(B particles) and ions (« partlcles) at terrific velocities, somewhat after the
manner of the incandescent filament of a vacuum tube. Another possible solar
influence is changed in its magnetic field, although these are probably too
small for any measurable effect at the earth’s distance.

Solar Disz‘urbances l ||I5:|H'9.1x'|..| ms

N Hew ta ‘-Jnnn{

Usually the chromosphere is blotted out by the blinding photosphere, but
during a total eclipse or a spectrohelioscope it becomes visible. It is then
seen to be very irregular at its outer edge, with great red, flame-like promi-
nences often rising a hundred thousand miles or more above the general
surface. Quiescent prominences often keep their general form for days on
end, and are probably caused by the luminous excitation of diffused hydrogen
and helium clouds often present at these heights. Eruptive prominences,
however, are gigantic explosions wherein the metallic vapor travels outward
at 100 or more miles per second, reaching heights of two or three hundred
thousand miles. Truly these great flames make the largest earthly volcano
appear as a mere firecracker! They are one of the most magnificent sights
in nature.

But the prominences, splendid as they are, seldom become visible to the L :
eves of most of us. Far more easily observed are the sunspots. These appear — SrRScEEstuiid i
through the telescope, or through binoculars when large, as dark spots
on the photosphere. They are roughly circular in shape, though many
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- are irregular, and they often occur in groups. The center of a spot 7 P‘EFI? OD}CIIT\L OF SUNSPOTS }
(called the umbra) is darker than the outer ring (penumbra). They @130 i i i FROM {833 TO [1927+ ;
usually begin in a small black point which grows into the umbra. 20—t GO VokE ARl N TERYAIE
Then the penumbra fills out. After a few days, or more likely after g:;g T\ ] ] il
a month or two, the penumbra closes inward over the umbra and de- 2 o I ! / ’\\ / \\
stroys the spot. As the temperature inside the spot is about 2,000°C & & " \ 1 \\ 1 \
below that of the surrounding photosphere, it may be called the greatest % I \ [ 3 TN TV
refrigerator in the universe! Smaller spots are only a few hundred 3 = \ / \ [T TN / \
miles in diameter, while larger spots or groups may be fifty thousand 4 40 / ’I - [l \‘
miles wide. Occasionally (as in December, 1929) they are visible to % 3°[f N1/ \ | I
the unaided (but protected) eye. E f’g \/ A &

The causes of sunspots are unknown, but it is known that they are ot :1 I TS
great cyclonic whirls or vortices—great “solar storms resembling ter- BRPrPINSNSobRbeg ool en ks
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maximum was scheduled for 1928; but 25-month and 13-month fluc- B j 5
tuations are superimposed on the slower and larger one. As a result i

the actual peak probably came late in 1929. In addition there is a

27-day period imposed by the sun’s rotation.

Most correlation data uses the sunspot numbers originated by Wolf . - ~
and carried on by Wolfer. The value of this number for anv par- :
ticular day is given by the formula:

Number == constant X} [10 (number of groups and isolated
spois) -+ total number of spots].

The value of the constant depends on the telescope, observer and
conditions, being considered unity for a three-inch telescope magni-
fyving 64 diameters.

The cffect of sunspots on radio and aurorz is generally explained
by considering that narrow, curving streams of high-velocity ions
and electrons are shot out from the spots or near them. These
streams rotate with the sun, like the rays of an aircraft beacon;
and when they sweep by the earth we are deluged with electrons

o

which lonize our upper air gases to such an extent ‘;
that we notice these earthly phenomena. Hale §
has shown by verv intricate light measure- ]
ments that a sunspot is a great electro- d
magnet having an intense field. pro- T o

duced probably by the free elec-
trons and ions in its rotating
gases. This field extends out in
a more or less directed way
like the field of a bar magnet.
The two spots of a pair
usuallv present opposite
poles. The lines of force
from spot fields mayv pos-

Sunspot group as seen through

a telescope. The white disk

showing the comparative size of

the earth, which could easily be

dropped into one of the dis-
turbances

THE SUN OF DECEM-
BER 14, 1929. The great
spot on the left, plainly vis-
ible to the unaided eve, was
the central two davs later on
the 16th. Strange radio and
weather effects followed on
the earth

(Below) Successive photo-
graphs of the sun’s northern
hemisphere showing rotation.
In the upper picture a spot
group is just coming on the
eastern edge; in the lower
it is nearly central

sibly sweep by the earth In such
a way as to cause radio and auro-
ral changes, but in view of the great
distance this effect is doubtful.
The other common measure of helio-
activity is the solar constant of radiation.
Tt is easy enough to determine this quantity
at any given place where instruments can be set
up, but the measurements will vary greatly with dif-
ferences in the air. By extensive researches Abbot has found means of
accurately determining its value outside the earth’s atmosphere. and has
fixed its average value at 1.943 calories per square centimeter per minute.
The constant is slightly higher than the mean in sunspot maximum vears,
and slightly lower in minimum vyears. In addition. it may vary from dav
to day, or stay above or below the mean for months. Most observed va-
riations have been less than five per cent. The constant is. of course, the
measure of total radiation on all wavelengths; the shorter ultra-violet waves
often vary in amplitude by a much greater percentage.

The great prominences described above are often observed near sunspot
groups, more or less surrounding them, and this is particularly true of erup-
tive prominences. The bright facule (from Latin “little torch”), supposed
to be elevations of the photosphere, are also surrounded by prominences.
The facule themselves, though seen all over the sun and particularly well
near its edges, are most numerous near sunspot groups. In addition there
are bright clouds of low-lying calcium called flocculi (from Latin “tuft of
wool”), and also dark flocculi which are clouds of calcium or hvdrogen at
hotnera o T high levels in the chromosphere. These dark flocculi are often observed

sraph eourtezy of Harvard N o o

Astronomical Laboratory being drawn into the upper levels of sunspots. Nor are these

all the observed solar changes. for the delicate, widespread corona

T (wodk Numeery - k ((sog 4 )1 11 ! gathers itself into long equatorial streamers and short polar tufts at
i | TV ERE 2 ROEER QP SROUPS AND SINGLE SPOTS, 1 sunspot minimum, and spreads out in all directions at maximum.

7 | | K= CONSTANT FOR OBSERVER | — . Maris and Hulburt have postulated a different {ype of solar dis-

[ AND TELESCOPE. T T | @ | | T turbance as the cause of earthly phenomena. Their theory, which

| i [ I | W appears important and may ultimately supplant the electron stream

INTT 11 l' \\ idea more widely held. assumes that a “hot spot” breaks out on the

A, / | I ! y sun—an eruption of internal gases perhaps five times as hot as the

{ { rL photosphere. Assuming that the hot spot covers one ten thousandth of

] \ / \ / ; \\ I’ the sun’s visible surface (the size of the earth’s disc), they have

/ \ ] 1 shown that, although the solar constant increases only one per cent.,

/ / \[ 1/ I the ultra-violet radiation increases enormously—between 1,000 and

g,, = r{v ORISR O ORI m\_ o L= 1 5004, for example. by one hundred thousand times. As the short

=R <g el e ohsl Scko) e T T ®e sy ultra-violet waves are all absorbed in the earth’s higher atmosphere,
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they may cause many
marked effects, such as sud-
/ den heating, which are
capable of causing ob-
served events.

It is essential that we
appreciate the stupendous
power of the sun and the
magnitude of its variations.
The solar disturbances
are very complex, and
our understanding of
their real nature is far
from complete. Sunspots
are perhaps themselves ef-
fects rather than ultimate
causes; however, they are
easily seen and form a con-
venient gauge of the sun's
activity. Spots and promi-
nences are as new and as
fascinating a field of inves-
tigation for the amateur as-
tronomer as is correlation work to the radio experimenter.

The magnetic field of a sun-

spot, showing the motion of

gases and magnetic lines of
force

Magnetic Storms and Aurore

The earth itself is a great magnet having a widespread but
rather weak field. Ship and airplane compasses are basically
magnetized needles which indicate the direction of this field’s
horizontal component. The earth’s magnetic poles are fairly

- near opposite geographic poles, the south magnetic pole being
in far northern Canada. A needle, therefore, does not point
towards true north but deviates from it by an amount called
the declination. In the eastern United States the needle de-
viates westward, and on the west coast it deviates eastward.
The declination varies slightly through the day and from
vear to year. But the swinging of the needle is much greater
at some times than at others, and marked changes in field
direction are usually accompanied by changes in field strength.
The indication of the intensity of these changes is called the
magnetic character of the day, and is tabulated at many ob-
servatories. In general, magnetic activity is higher in years
of sunspot maximum and lower in minimum years.

Sometimes the changes in field direction and strength are
sudden and violent; the needle may swing several degrees
within an hour, and the field strength may vary by five per
cent. The ragged field intensity curve rises sharply through
one or two hours, falls during several hours to below nor-
mal, and slowly recovers during one or two days; these
fluctuations usually occur at nearly the same time over the
whole earth. Such a disturbance is called a magnetic storm,
and it usually breaks out when a large sunspot group is
pointed toward the earth,

Simultaneously with the beginning of a magnetic storm,

Cirrus clouds. These
wispy, veil-like high
altitude clouds,spread-
ing up out of the west,
are a certain indica-
tion of the coming of
a “low” with rain and
storm

The earth and its moon circle per-
petually in the glare of the great
sun. This model shows them as
they might appear in a telescope on
an outer planet such as Mars. The
moon is somewhat behind the earth,
foreshortening the apparent distance
between them
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powerful currents appear in the earth’s surface. The average po-
tential is something like one volt per mile; on long telegraph
lines the voltages may pile up to a value of several hundred.
neutralizing or reversing the line batteries and perhaps burning
out instruments. If the operator tries to fight the earth cur-
rent with additional battery, it may reverse polarity within a
few seconds. The result is that during a solar disturbance and
consequent magnetic storm telegraph service is often paralyzed.

According to the most widély held theory, magnetic storms
are caused by a stream of electrons from the sun sweeping
over the earth. The earth current is universally believed to be
induced by high atmospheric currents flowing in the opposite
direction.

The newer theory of Maris and Hulbert states that when a
“hot spot” on the sun emits a flash of ultra-violet light lasting
perhaps half an hour. many upper air atoms and molecules are
“blasted” Lo great heights, perhaps 10,000 to 20,000 miles above
the surface. Here they are ionized by the ultra-violet rays. and
as they fall backward toward the earth its field urges them
in horizontal directions; the posilive ions move generally
eastward and the negative electrons move generally west-
ward. This drift is in effect a large but widespread current,
which immediately increases the earth’s field and induces an
opposite current in the ground below. When the atmospheric
drift has died away the earth current, persisting somewhat
longer, causes the earth’s field to decrease. Thus the theory
seems to agree well with observed facts.

Few people in the northern United States have not seen at
some time or other that glorious natural spectacle—the north-
ern lights. It usually takes the form of subdued rays marching
like searchlight beams along the horizon; in higher latitudes
the display may be very brilliant and colorful, forming cur-
tains and other fantastic shapes. There are of course “south-
ern lights” also, and the two varieties are known respectively
as the aurora borealis and the aurora australis.

Many observers have noted a connection between auroral
displays and radio reception. A brilliant display usually blan-
kets radio reception and static alike, making communication
impossible. Sutton has noticed in northern Canada that the
lights seem to lower the reflecting layer. as shown by decreased
skip distance. He also found that after the aurora begins

short waves are blanketed sooner than long waves, but they also
It is quite certain

come back to normal sooner after it ceases.

that the aurora is a great cloud of ions which can act
as a radio screen; signals apparently reflected from it
have been noted in England.

The more brilliant and southward-visible displays are
closely linked with sunspots. During the seventeenth
century, when practically no sunspots were visible for
seventy years, there were no auror@ either; and in gen-
eral aurora maximum years are sunspot maximums also.
In addition, the passage of a large sunspot group across
the center of the disk usually means a strong aurora
as well as a magnetic storm. The conventional theory
holds that electron and ion streams from the sun tend
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to complete their earthward journey along the
earth’s magnetic force lines, causing greater ion-
ization and conscquent luminescence near the
magnetic poles. The “hot-spot” theory holds
that ions from the earth’s own atmosphere,
having been ‘“blasted” to great heights by
ultra-violet energy from the sun, fall back to
carth generally along the magnetic force lines
and form an ion cloud having its greatest den-
sity near the crossing of 67° magnetic latitude
with the 9 p. m. line. Which of these theories
more closely approaches the actual truth, only
time and research can decide; it is probable
that both causes are active.

Sunspots and Radia Transmission

Whatever their origin, the ions arriving
near the magnetic poles would tend to migrate
equatorward, spreading in time a diffused ioni-
zation over large areas. Changes in other

kinds of solar radiation also affect general jonization and the
height of the reflecting layer. The height and nature of this
layer in turn profoundly influences radio transmission, as ex-
plained in our article in Rabpio News for February. The pre-
cise relations of cause and effect are imperfectly understood,
but some of the practical results have been thoroughly charted.

A pioneer in this investigation is Pickard. He finds that
broadcast reception recorded over long periods agrees closely
with solar activity and magnetic activity. In general, in-
creased solar activity (and more sunspots) means a decrease
of night signals and some increase of day signals. As might be
expected, the mean periods of signal variation are found to be
114 years, 15 months and 27 days, the last period marking
successive earthward presentations of the same group. The 27-
day interval of course changes phase when a new spot group
arises in a different place on the sun. The day-to-day correla-
tion of spot numbers and reception is very low. though it is
much better if only spots in a central (earth-pointing) zone
are counted. The meridian passage of a large spot group
usually means: a magnetic storm reaching greatest intensity
within one day and lasting one or two days; depressed night
reception most marked after two days and lasting three or four
days or more; slightly increased day reception over a similar
period. Pickard finds that sometimes the effects may precede
or follow the meridian passage of a
group; in other words, the effects ap
pear to come from ahead (west) of the
spots or from behind them. On the
long waves of 5.000 meters or more
the effects are in the main similar,
though night decreases may be less
noticeable and day increases more
noticeable.

The short-wave effects are compli-
cated in the extreme, and the data
available is insufficient. Here particu-

Sagging of the reflect-
ing layer in an area
of low atmospheric
pressure. The lens-
shaped sag of Ken-
nelly-Heaviside may
cause focusing effects,
making better recep-
tion at certain stages
of the low’s passage
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Photograph  courtesy of JMt. Wilson
Observatory

(Left) A display of “Northern Lights”
which many observers have noted as
having a direct bearing on radio re-
ception,
plained as a great cloud of ions which

can act as a radio screen; signals ap. -
parently reflecting back from it have

(Above)} An eruptive prom-

inence on the sun. This gi-

gantic flame of calcium gas

is about 140,000 miles high.

The white disk represents

the comparative size of the
earth

“The aurora has been ex-

been noted in England”

larly there seems to be an opportunity for the serious radio
amateur. Pickard found some time ago that night short-wave
reception increased during solar activity, but most observa-
tions indicate almost an opposite view. The present mean of
opinion is that solar activity causes very low signal levels on
short waves, both at night and in the daytime. with signals
frequently disappearing completely. However, Maris and Hul-
bert find only daylight circuits affected during the early stages
of a disturbance, and cite this as a proof that the true cause is
an ultra-violet flash which heats and expands the upper atmos-
phere, causing the layer to rise. A greal deal of research in-
volving careful measurements is necessary before we can make
many positive statements about the effect of solar disturbances
on short waves.

Many observers have noted an apparent relation between
the phase of the moon and radio reception. The general find-
ing has been that reception is better at full moon, worse at
new moon. Gravitation efiects need scarcely be considered;
but there are some possibilities in the idea that plane-polarized
light, such as the moon reflects, may have an influence on radio
waves. We advance the suggestion that, as the moon Iis
roughly between the earth and the sun at new moon, it may
have some effect on electron streams or other radiation coming
from the sun. As the sun’s rotation period nearly coincides
with the lunar revolution period, however, it is probable that
most supposed lunar effects can be traced to the sun.

Weather and Radio Transmission

Now we tread ever more warily among the fires of contro-
versy. Some writers maintain that weather has no effect on
radio; others say it is the greatest single factor. Some take
pressure as the important element; others favor temperature.
Reception and weather may be local (Continued on page 966)
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The changes which were made in an Eveready re-
ceiver when a Loftin-White system was substituted
in place of its original power pack. Phantom view
indicates the place occupied by power unit. In
addition to the transformer, mounted at the end,
the —45 tube in the forefront was added

-White

Applying the new system to an already excellent
receiver indicates the changes to be made as well
as the manner in which any tuner may be employed

By Commander E. H. Loftin and S. Young White

mation as to how to include radio-frequency amplifica-

tion again have interrupted our plan to proceed with

theoretical and technical comments on direct-coupled
systems. This article will tell how to substitute a two-tube
direct-coupled system, using a —45 output tube, for the detec-
tor, two-stage audio amplifier and power unit of a standard
broadcast receiver.

The consideration of detection at this time gives opportunity
to correct a current erroneous impression that the direct-
coupled cascaded tube systems which we have been describing
are merely “amplifiers.” The fact is that the extremely good
and efficient amplification obtainable is only one of a number
of capabilities of these systems. It is for this reason that we
have made general reference to a “system’ rather than to an
“amplifier” in discussing direct coupling broadly.

Reference is first made to the wiring diagram of Fig. 1, in-
viting special attention to the exceptions to be pointed out
later in detail. The system is exactly the same as the one de-
scribed in our preceding article. The reference letters are the
same as those used in the preceding article. This is intended to
make it possible for those who may have constructed the pre-

DEMANDS for additional data and requests for infor-

viously outlined two-tube system to add radio-frequency ampli-
fication now, if they desire, without abandoning any of the
apparatus acquired for the two-tube system.

We found the quality in the converted system to be decidedly
improved over that of the original receiver—this in spite of
the fact that the three stages of tuned screen-grid radio-fre-
quency amplification were doing considerable side-band cutting
for lack of broadness at the peaks, and we do not find that the
elimination of push-pull has operated in any unsatisfactory
manner. We did not need push-pull for hum elimination and
suppression of generated harmonics, and we seem to have as

“much apparent output ability in the single —43 tube as was had

in the original push-pull combination.

The hum, both modulation and direct, is practically inaudible
in both cases, the original set having been extremely well
filtered.

The tunable circuit TC is one addition, and includes a by-
pass condenser, C3, large enough not to affect greatly the
capacity of the tuning condenser (not less than .02 micro-
farads) to avoid the effect of resistance Rla.

Any good radio frequency choke L1 and a condenser C4 of
0005 microfarads, connected as shown in the output of VTZ,
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arce additions which are sometimes essential, but under favor-
able conditions may not be required. We have previously
pointed out that when the system is used for carrier current
detection and amplification, the radio-frequency component
persists in appearing in the output circuit of the output tube.
In other words, unless precaution is taken to prevent it, the
output end of the system is alive with highly amplified radio-
frequency energy.

The result of this fact is the possibility of a feed-back
coupling between the antenna and some exposed part of the
output system that is energized with radio-frequency currents
that are sufficiently strong to cause oscillation. For example,
in the case of the three-stage radio-frequency system pre-
ceding the two-tube direct-coupled system which we will later
describe, there is enough coupling hetween the plate electrode
of VT2 alone and the antenna in its usual connection to pro-
duce oscillation if VT2 is not shielded, or if nothing is done
to reduce the radio-frequency potential in the output of VT2.
Again, the coupling may be between exposed parts of some
forms of dynamic speakers and the antenna, or between
speaker leads and antenna. Reducing the matter to non-
technical terms, if the antenna has a “clear view” of any
part of the output system, troublesome regeneration is likely
to occur.

Thus, under circumstances where the radio-frequency com-
ponent in the output of VT2 has opportunily to cause a
troublesome degree of feed-back, the radio-frequency choke
L1 and condenser C4, connected as shown in Fig. 1, will
reduce the radio-frequency potentials sufficiently to avoid
trouble from this source, and no noticeable effect on opera-
tion results from the use of these elements.

The field coil of the dynamic speaker is used for the flter
choke L, and is thus energized, and takes up a potential of 40
volts compared to the 10 volts in the filter choke L of our
preceding article. This resulting loss of 30 volts in the filter
output is not at all serious, the system not being critical {o
supply potential changes as previously stated. The loss can
be partially compensated for by increasing the capacity of
filter condenser Cf to 2 microfarads in order to increase the
output of the —80 rectifier tube RT.

In Fig. 1 we show one way of making an addition of radio-
frequency amplifiers to the system. and in Fig. 2 we extend
the details to include the three stages of tuned. single-dial
control, screen-grid radio-frequency amplification of the par-
cular commercial receiver which we used.

In Fig. 1 V represents one or more tubes of a radio-
frequency system having one or more tunable circuits TCI.
The plate circuits of the radio-frequency tubes are energized
from the filter through a potential-reducing resistance R7 of
sufficient value to give the required current for all of the
tubes, 25,000 ohms being the value we use for the three
screen-grid tubes of Fig. 2. The value of R7 will of course
be larger for a lesser number of radio-frequency tubes. The
screen grids of the {ubes are also energized from the flter
through a resistance R$ of suitable (Continued on page 967)

-

F\L’AMEETG SUPPLY fﬂﬁﬁmﬂ \\ .
ON_ ORIGINA !
RECEIVER L, 1oy e FIG.2

Diagram showing the changes which were made in a standard
direct receiver in order to incorporate the Loftin-White
direct-coupled amplifier system

—— 00 = — _\ —
FIG.1 L "o v oT

One method of adding two stages of radio frequency
.amplification to the Loftin-White system
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A luse

FEveready  Raytheon
factory at Newton,
Massachussetis, is
now geared wup ro a
production of 33,000
tubes every eight hours

Lvery Second

Above: A novel rotary machine, having a
capacity of 600 tubes, in which the filaments
are put through a process of activation. Left:
Assemblv tables in the factory. The highest
order of precision is called for in the process
of manufacture.

Two interior views of the factory, showing endless belts on
which the tubes are conveyed from one testing station to an-
other. Approximately five hundred minor inspections and two
hundred minor tests are applied before the tubes are finally
boxed for shipment. =

www americanradiohistorv com


www.americanradiohistory.com

Ravio Nuws ror Arrin, 1930

What of ¢
Pentode?

Unprecedented interest has been
aroused by the announcement of
a new five-element tube

C

T = =
r SCREEN -GRID CATHODE-  SCREEN-
‘ TL!BE GRID GRID
. 3 a : "
LOUD =
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| o ]
| . 2
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3 PLATE -7 By = SPECIAL
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HEES ] T
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4

Fundamental circuits: Fig. 1. screen grid. Fig. 2, the pentode. resistance-coupled

to the detector tube.

Evrror’s Nore: This new tube is simi-

lar in many respects to the screen-grid
type, except that it has an additional
sereen between the screen-grid and the

plate. The insertion of this second screen,
it is claimed, makes possible amplification
several times greater than has heretofore
been obtainable with the screen-grid type
of tube.

The following viewpoints as expressed
by three leading figures in the radio in.
dustry will shed some interesting light on
this new subject:

By Ernest Kauer
President, CeCo Manufacturing Co.

HE public has been asking for re-
ceiving sets which employ fewer
tubes.  This new development
makes it posible (o build sets which
will satisfy that demand. Bringing. as it
is bound to. greater simplicity into radio
receiver design, operation and mainte-
nance, 1t will reduce manufacturing costs
and therefore the cost to the consumer.
1t will mean less tubes per family, but
a great many more families will own re-
ceivers. and the probabilities are that tube
sales will he greater than ever.
Summarizing. the principal features of
the new pentode tube are as follows:
Three times as powerful as the screen-
arid tube. Capable of being utilized to
its fullest efficiency.
Cancels the necessity for
receivers.
Will lower manufacturing costs of sets.
Will decrease maintenance costs for set
OWNers.
Throught savings possible. will enlarge
the radio market.

multi-tube

The third grid is internally connected to the cathode

By Dr. Lee Delorest
DeForest Radio Company

HE air is nlled with talk of the

penitode, not the radio air, but that

portion of the ether ruled over by

Madame Rumor. Tracing the nu-
merous rumors to their sources is most
difficult. Suffice it to say that statements
have appeared painting in glowing terms
the features of the pentode, predicting for
that tube a brilliant future. and for radio
a startling improvement due to the latest
vacuum tube. My own opinion is that
such statements issuc for the most part
from the press bureaus of tube and set
manufacturers who are looking for a new
and revolutionary selling point. Improve-
ments are not as radical nor as spectacu-

lar as formerly. The trade must do
something about it. The pentode is the
something.

The pentode is by no means new. As
far back as 1913 1 was working on such
a five-clenient {ube, and in 1916, 1917 and
1918 was granted patents on the pentode
or circuits using such tubes. After the
vzar 1 turned my attention to other mat-
ters pertaining to radio. The commercial
demand was for the triode. More re-
cently the screen-grid or four-element
tube came into commercial existence. It
was a vast improvement on the triode in
many respects.  Perhaps this fact has
contributed to the belief that the pentode
will be a similar improvement over the
screen-grid.

Personally. T have grave doubts on the
matter. True. the pentode has great un-
distorted  (Continued on  page 932)

www americanradiohistorv com

803

Two views of a pentode, or five-element,
tube

By George Lewis
Vice-President, Arcturus Radio Tube Co.

N the pentode we have something ap-
proaching the 1ideal wvacuum tube
wherein the maximum amount of
plate power is controlled by a mini-

mum amount of grid voltage fluctuation.
It is a screen-grid tube adapted to power
surposes for use in circuits where, with
the four-element tube. the grid swing
would be sufficient to introduce distortion
through secondary emission.

Experimental models of the Arcturus
pentodes indicate that a good commercial
tvpe will deliver about 2.5 watts of un-
distorted power output, dissipating about
cight to ten watts on the plate. at a plate
potential of 250 volts and with a grid
swing not excecding fifteen volis. Con-
trast this with the output of a —43 power
tube which dissipates some eight watts
and with a fifty-volt grid swing delivers
1.6 watts to the load or speaker circuit.

In other words, a good pentode, prop-
erly operated, will be about as effective
as two —45 tubes in push-pull, for the
same power emploved (in power tubes)
but possessing so high an amplification
constant that it definitely eliminates the
first audio stage. and probably, in many
instances, will function both as detector
and power amplifier, with obvious added
economies. The elimination of previous
stages automatically eliminates the hum
and incidental distortion associated with
the discarded tubes.

Fig. 1 shows a familiar fundamental
screen-grid circuit.  Fig. 2 shows gstypical
pentode  (Continued on  page 952)
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Tuning controls mount=
ed on the dash operate the compactly built receiver

conveniently located near the floor of the car

ITH the coming of the new year a sudden demand

for automobile radio receivers has broken through the

surface of the radio market. This interest has grown

through the general public’s realization of the advan-

tages of a radlo set in an automobile. There is nothing as

pleasant as hearing your favorite artist broadcasting over your

favorite station, wh1le you are covering many miles an hour.

We still remember that first thrill of freshness that we got

when we heard our radio set talking away in the car. It

made the car seem alive. We tuned in WEAF with enough

force to break our ear-drums and buckle the window-panes.

The tone was splendid, for the set was practically devoid of all
ignition noises.

Next we tried tuning down the line for all the local stations.

We met with great success, and we were mighty pleased

with the results of our novel ride. We felt as though it was

Rapvrio News ror Avrir, 1930

BuiLp

Instructions for Assembi-
ing This Unique Kit
W hich Incorporates
New and Distinctive
Featrures and Is

Adaptableto Any Car

YOUR
OWN

By Samuel Egert”

ments radio can make when a cry arises from the public; in
fact, the competent engineers of the radio laboratories today
are the minute men of the twentieth century.

Let us first consider the mechanical design of the receiver
itself. As shown in one of the photographs, the set is com-
pletely encased in a metal box. This precaution was taken in
order to prevent dust or any foreign substances, which might
be picked up on the road, from entering the set and causing
high resistance leakages, thereby diminishing the general ef-
ficiency of the receiver. All connections which must be made
outside of the set protrude from the front of the metal box.
There are pin jacks for loud speaker connections and a pin
jack for the antenna. There are cables for the remote control
which will be discussed later, and also cables for the battery
connections. These cables are completely shielded. The
shielding is a factor of the utmost importance for quiet opera-

a good job finished. The small receiver took three whole tion. There is also a flexible shafting which extends to the
months to develop. It was a matter of cut and try, add and
try, cutting down on measurements, weight, method of con-
trol, and a hundred other small problems that insisted on some One coupling stage, three tuned r.f. stages and
attention before they would succumb to reason. two audio stages are employed in this auto-radio
This receiver offers the set builder a real article with which receiver. Screen-grid tubes of the a.c. type, pow-
to work. 1Its ease of construction and installation and its e:ed f?m a ‘(]i'c' Sougci’ arg “?edt"‘ the sofﬁ’ligg
method of tuning are striking examples of the rapid advance- g:’sgte’aufi; agta;.:conco,ggleeter' éi:ciftesdf:ai{s a‘_:
*Consulting Engineer, Continental Wireless Supply Corp. shown below
— - E =Y
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ECEIVER

(Above) A rear view of the com-

pact auto-radio receiver discloses

the lavout of the tubes, condensers
and coil units

(Below) Here's the auto-radio res
ceiver totally enclosed in a metal
can, with its battery and flexible

tuning cables and remote control
ready for installation in the car

tuning knob on the dashboard.

Next we remove the cover of
the sct, which is a strong steel shield. This is accomplished by
means of removing only thiee screws which hold this metal
cover to the main chassiz by means of bolts screwed into the
metal studs which are in turn mounted on the chassis,
Another photograph shows the neat and clean appearance

of the receiver itself. The sc¢t immediately strikes the eye as
being a factory-made job. Every inch of available space is
used. while at the same time the parts are individually placed
to assure an easy assembling and wiring job. Each stage is
fixed so that the coil. condenser and socket are advantageously
placed to obtain the shortest wiring leads possible. Aside
from this. one can easily see how wcll one stage follows the
other directly from the untuned stage of r.f. through the two
tuned stages and the power detector, and finally into the two
stages of resistance coupling. It can be scen that each coil
stage is shielded by means of a neat, small metal can. The
straight-line frequency condensers are of a fine, sturdy type in
order to withstand the constant series of shocks which are im-
pressed upon them by the jolting of the car. The sockets are
of the manufacturers’ type and are marked for their respective
tubes, thereby adding to the general appearance of the set. and
also avoiding error in the placement of the tubes in their re-
spective sockets.

On the left side of the receiver. in the rear. are two fuses.
These are extremely important and insure the wiring of the
car. These fuses cover any defect which may arise in the
wiring of the receiver. With this method, if there is a fault
in the wiring of the set, the first thing that would break down

(Above) Below the metal sub-base are mounted
the by-pass condensers and a complete resistance-
coupled audio-frequency amplifier

would be these fuses. whereas. if they were omitted,
serious damage might result in the lighting or ignition
lines of the car proper. A bottom view of the chassis
shows the neat arrangement of parts.

The mounting and wiring of the receiver proper can
be completed in two or three hours. The condensers and re-
sistances used are small. but this does not in any way lessen
their fine quality. Every part of the receiver has been selected
for its quality, as well as for its usefulness. The chassis itself
is constructed of steel. This ensures mechanical rigidity and
takes away all fear which might be formed in the mind of the
constructor as to its durability.

The length of the set is ecighteen inches, the height six
inches and the depth four inches. These dimensions arc the
smallest that could be obtained without hampering the me-
chanical and electrical design of the receiver.

The electrical design of the receiver presented no small
problem. A receiver of extreme sensitivity was nceded. This
is ncessary because most cars, being constructed of metal. act
as a shield. This prevents the impressed signal voltage from
getting to the aerial, which is usually placed on the inside of.the
car. Three stages of screen-grid radio-frequency amplifica-
tion were chosen to obtain the desired sensitivity and the
design completely swept aside any possibility of the use of
suppressor resistors in the grid circuits. It therefore hecame
necessary to choke and by-pass every possible place, in order
to prevent stray radio-frequency currents from going where
they should not go. The set is completely devoid of all oscil-
lation if it is constructed exactly as shown in the diagrams.

Since it is necessary that we¢ have only one tuning control,
for the sake of simplicity we must obtain some method of
coupling the antenna circuit so that a change in various lengths
or types of antenne will have no effect on the tuning. There
are two methods whereby this may be done. One is that of
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r.f. circuit, finally employed detector stage

using a resistance in an untuned stage of radio frequency, as
shown in Fig. 1, and another is the use of a choke that would
replace the resistor as it is shown in Fig. 1. Both methods
are equally effective. The resistance was chosen because it is
the easier to connect in the circuit and because it takes up
less space, an important factor.

In choosing the method of coupling between the stages of
radio frequency, we first considered the impedance method
shown in Fig. 2. This method necessitates the inserting of
condensers C and C2 as they are shown in Fig. 2. These con-
densers prevent the plate current from entering into the tuning
circuit of the radio-frequency stage. The condenser C2 may
have been placed at position X, but by doing this we should
have impressed a “B” voltage on the stator plates which would
have made the latter “alive.” If the condenser were to short
circuit, the “B’’ batteries might easily be ruined. In order to
obtain a grid bias on the grid of the radio-frequency stage, a
resistor R1 must be placed in the circuit, as shown in Fig. 2.
The choke coil L1 is inserted in the circuit in order to keep
the high-frequency signal out of the “B” batteries, where it
would probably feed into a preceding stage, causing the circuit
to oscillate.

It can easily be seen that this means a plurality of by-passes
and resistances, aside from adding to the weight and difficulty
of wiring. The condensers and resistances always have high-
frequency fields around them, making it almost impossible to
shield the circuits. All this results in a highly critical set un-
suited for anything but a laboratory. It was for this reason
that we chose the transformer method, shown in Fig. 24A, as
being the more sensitive, dependable and efficient.

It was not found necessary to place choke coils in the screen-
grid leads to prevent oscillation, because the set is perfectly
stable without anything more than a 1/10 microfarad con-
denser across the screen-grid supply line as indicated in Fig. 3.

The radio-frequency plate leads must be choked in order to
prevent oscillation. This is done with a 140-millihenry choke
coil in each battery lead to
the radio-frequency coil, as
shown in Fig. 2.

The next problem which
confronts us is the type of
detector that should be em-
ployed. The question here
lies between the power de-
tector and grid-leak-con-
denser arrangement. The
power detector shown in
Fig. 4 is far more suitable
for our purpose than the
grid-leak type. This is be-
cause it becomes necessary
for our detector to handle
the great gain which is
built up in the three stages
of screen-grid radio-fre-

Below are shown the knock-down remote tuning and
volume control mechanism and the flexible coupling
shaft

quency amplification. The condenser and leak arrangement
would overload if it was called upon to handle this gain. This
in turn would cause the set to distort, giving a poor quality of
reproduction in the speaker. The power detector will handle
this great gain without distortion, and therefore becomes fixed
in place. The DeForest 427 is chosen and it fits admirably
in its place. The next problem was the choice of an audio
system. Resistance-coupled amplification was chosen in this
case. Resistance-coupled audio amplification will give us as
faithful reproduction as the best designed audio-frequency
transformer. The resistances are much lighter than the trans-
formers. This fact alone is enough for us to appreciate the
advantage of a resistance-coupled amplifier in the set. The
resistances are tucked in nicely underneath the panel, shorten-
ing the leads considerably and facilitating the wiring to a great
degree. A —24 screen-grid tube is employed in the first stage of
the audio. This tube produces a high gain on an audio-
frequency signal. A -12 is employed in the last stage.

As mentioned before, each part of the receiver was treated
carefully, taking into account all the advantages and disad-
vantages, in reference to dependability, quality of reproduc-
tion and ease of assembly.

Finishing our electrical discussion, we arrive at the following
conclusion :

The antenna feeds into a -24 tube through a 3500,000-ohm
resistance. The -24 tube feeds into a tuned transformer stage,
supplying a second tuned transformer —24 stage, which in turn
feeds the power detector 427 stage. The detector tube works
into a —24 as a first audio, thence into a —12 as a power ampli-
fier. The three radio-frequency tubes are connected in series
across the 6-volt A battery. While this means that the tubes
operate on but 2 volts each, that is all that is necessary to make
them function with full efficiency. The detector is in series
with the first audio tube and also with a %4-ohm resistance.
This will allow 224 volts on both the detector and first audio.
The output tube is connected across the low side of the ¥4-ohm
filament resistor, and there-
fore has 5 volts impressed
on its filament.

A remote control which
is very easy to put together
has been designed for the
constructor. It emplovs a
flexible shafting which ex-
tends from the receiver to
the control on the dash-
board. At the receiver end
a worm meshes with a flat
gear giving a gear ratio of
50 to 1. On the control
panel at the dashboard a
compound system of gears,
of a 30 to 1 ratio, reverses
the vernier motion on the
. (Continned on page 963)
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Being the Biographies of
Two Bumptious Black-
faced Broadcasters who
Bring Bliss to Billions

By H. P. W. Dixon

in America, and in the last six months—the time they

have been on the National Broadcasting Company

networks—they have made radio history in broadcast-
ing at least 150 times, which is the equivalent of three years
on the air for an ordinary weekly program.

The story of the program can be told in a paraoraph Amos
n’ Andy, two colored men, operate the Open Air Taxicab
Company in Harlem. Each night a microphone picks up the
highlights of their day as revealed in their discussions with their
associates. Their business ventures, their amusements, even
their affairs of the heart, are told in their conversations. The
story goes on and on, and it has been asserted that if you listen
in three nights in succession, you’ll be an Amos ’'n’ Andy fan.
The program is the first daily “comic strip” on the air.

Another paragraph will give all that is necessary of the his-
tory of the originators of Amos 'n’ Andy. They are, in very
private life, Freeman F. Gosden and Charles J. Correll.
Gosden is Amos and Correll is Andy. Correll was born in
Peoria, Illinois, and grew up with the ambition to become an
actor. Gosden, a native of Virginia, was an actor when the

a. MOS 'n’ Andy are two of the best known radio characters

two men met in North Carolina almost eight years ago. They
became partners and for a while traveled about staging ama-
teur revues for Junior Leagues and other organizations. Then
they teamed together in a theatrical company. In 1925 they
appeared for the first time before the microphone. In 1926
they introduced “Sam 'n’ Henry” to the radio audience. Two
vears later they created “Amos 'n’ Andy,” popularizing them
throughout the Middle West. In 1929, the N. B. C,, on the
lookout for outstanding radio lalent, 51gned them up and sub-
sequently put them on the air under the sponsorship of the
makers of Pepsodent toothpaste.

Not even the sponsors realized how popular they were until
a strange thing happened. When Amos 'n’ Andy changed from
the Columbn Broadcasting Svstem to the N. B. C. network,
their program was scheduled for 11:00 o’clock. Eastern Stand-
ard Time. Parents and children protested. It was too late for
the youngsters, and the voungsters who were Amos 'n’ Andy
fans were numbered in hundreds of thousands.

It was then arranged to present the pair at 7:00 o'clock in
the evening (Eastern Standard Time), in order that youngsters
might listen in. Then the squall broke. (Cont’d on page 951)
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Radio Becomes a
- ALKIE “PROP”

The filming of some stupendous feature pictures would have
been tmpossible without the connecting link of short-wave radio

By Don Bennett*

!

“The Birth of a Nation.” And it is only a few years
since radio became popular. Few would associate the
: [ two, but the fact remains that Griffith used radio in

directing the large battle scenes in this first of great motion
= ' pictures. The technique involved was the same as that em-

ployed by present-day directors of large motion pictures. but
of course the speed with which Griftith’s messages were relayed
to his assistants at different points of the battle-field was much
less because code transmission was employed, voice transmis-
sion at that time being only a laboratory toy. A man who
assisted Griffith on that picture assures me that the handling
of those large scenes would have been almost impossible with-
out radio. Continuous rehearsals of the thousands of extras
would have been necessary. production would have been slowed
down, costs would have been greatly increased.

There is no record of radio being used during the interven-
ing years up to 1926, when we find Victor Fleming using short-
wave voice transmission to handle the big scenes in “The
Rough Riders.” If you recall this picture you will remember
the scquence where a landing is being made in small boats
from the transports a mile or more off-shore. The distance
was too great for the human voice to cover. and the sea pre-
vented the stringing of telephone
wires. Hence, short wave radio
was enlisted in the work of direct-
ing, and a low-power short wave
voice transmitter was constructed
along with the required number of
portable receivers. The transmit-
ter was set up on a high point
overlooking the beach, and receiv-
ers were scattered wherever need-
ed: several on the beach, hidden
behind bushes and shacks, several
in the boats making the landing
and on the transports to give the
proper cue for the boats to start
shoreward. Assistant directors were
stationed at each receiver to relay

| | IT is a good many years since David Wark Griffith made
/
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—
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L e SO o 1 O 1 cameras on shore, since they were

'hotes by Columbia 'ictures in a fixed location and the wires

) . would not appear in the scene.
How portable radio receivers are distributed to control s

! 0 Radio also w: i
movements of large groups in a battle scene. The insert the bat?l: se\\izn:essed tmthsonze of
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the more distant forces. Radio had

*Chicf Technician, Stanley Film Adv. Co.
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Field mixing panel where the pick-up
from the various “mikes” is adjusted to
the proper level before being passed
along to the recording equipment housed
in the truck. The voice signals from
planes flying overhead are added to the
ground noise before being fed into the
recorder

the advantage over telephone lines of
rapid change of scene. A portable
radio receiver could be picked up and
carried from place to place, whereas
a telephone required the moving and
laying of wires.

Jimmy Cruze was the next director
to use radio when he made “Old Iron-
sides,” a picture glorifying our early
navy. The big scene in that picture
was the attack on the fortifications
by the “Constitution” and the accom-
panying dhows. The movement of all
these vessels was governed entirely by
radio. Radio again saved thousands
of dollars by giving Cruze complete control at all times over
the various units, and obviating the necessity of repeating these
big scenes because someone timed their action wrong or went
to the wrong place. As in “Rough Riders,” a transmitter was
set up near the director, and portable receivers were used
on each of the vessels and in the castle on shore. As an
example of the value of radio in regulating the effect, consider
the cannonading in this scene. It was necessary for certain
spars and masts on “Old Ironsides” to be shot away. It is
almost impossible to time such things beforehand; there is an
exact instant when these incidents should happen. It is that
elusive thing known on the stage as “timing.” The whole effect
of an action or scene can be spoiled by incorrect timing. In
motion pictures the director controls the timing of each of
these little incidents in such a way that the effect of the whole
sequence is smooth and harmonious, each incident fitting in
with the others perfectly. Unless the director can himself
control and judge during the filming of this timing, his hands
are tied. Hence, in “Old TIronsides,” when Cruze felt it neces-
sary for the fore-to’-gallant mast to drop as a result of the
cannon fire from the castle, he simply spoke into a microphone,
and the mast. a thousand feet away, was released, and fell just
as if an actual shell had struck it.

“Wings” was the next “big” picture to use radio. Here we
went into a third element, the air, where rapid movement is
the order of the minute. Radio was the only means of con-
trolling these fast moving ships so essential to the story. In
the battle scenes on the ground, planes were crisscrossing

899

overhead continually, observing, bombing and harass-
ing with machine-gun fire. Their action had to be
controlled. On the ground far-flung units covering
more than five square miles needed to be unified in
movement. Giant trumpet horns controlled those in
the foreground—within a few hundred yards of the
camera tower. Radio controlled those in the air and
the ones farthest from the cameras. Radio started the
planes from the flying field a few miles away so that
they arrived on the scene of action at just the right
motment; it told the stunt pilots just when they were
to fall in flames; it held back the company that was
creeping ahead of the line; it speeded up the retreat
of the enemy. Film footage controlled this battle. Too
slow movement means too much film, and a scene that
is costing several hundred dollars every time the
camera turns, must be made over. And a small box
with a few dollars’ worth of wire and aluminum and
glass in it is the master of the situation, relaying the
director’s crisp commands in a fraction of a second
Wellman, who directed “Wings” and its sister picture

“The Legion of the Condemned,” feels that radio is his great-
est aid In handling these large scenes.

So does Frank Capra, who directed “Submarine” and
“Flight.” He used radio in making some of the scenes in
“Submarine” but first found its true value when he filmed
“Flight.” He says: “Radio is an indispensable aid in the direc-
tion of pictures where the scene of action takes place over
a large territory, or thousands of feet in the air.”

In making “Flight,” Capra had the full cooperation of the
Marine Corps flying base at San Diego. The Marine Corps
loaned him a radio truck equipped with transmitters and re-
ceivers, which he used to communicate with the air base forty
miles away (there was no telephone within ten miles of the
location), and with the planes in flight during the filming of
the picture. The flying field at the location was too small to
take care of the large fleet of planes used in the picture, and
the ships worked almost entirely from the Marine Corps base.
When preparations were complete for shooting, they were or-
dered into the air and, upon arriving over the scene of action,
their movement was controlled to blend with the action on
the ground.

Several new things were accomplished through the use of
radio in this picture. For the first time recording was accom-
plished by radio from an airplane. Carefully adjusted cameras
were installed on the planes and the principal actors wore a
special type of microphone into the air with them. You are
no doubt familiar with the fact that if you hold a telephone
transmitter against your throat or chest, the listener at the

www americanradiohistorvy com


www.americanradiohistory.com

900

Victor Fleming. Paramount’s director. uses short-wave radio to

direct the big landing scene in “Rough Riders.” Co-ordination

of the movements of the small boats was effected by using loop

receivers placed in key boats of each group of hoats to pick up
Fleming's orders

A short-wave transmitter placed near the director and cameras
conveved Fleming's orders for the movement of the attacking
party to each boat

other end can hear vou as clearly as if you spoke into the
mouthpiece. This was taken advantage of and special small
microphones were fastened to the throats of the actors. being
covered with scarves so that they would not show in the pic-
ture. The regular phone transmitter with which all Marine
planes are equipped was used to transmit to the ground. where
the portable receiver picked up the signals and fed them into
the recording apparatus. The use of the throat type micro-
phone prevented engine noises from intruding on the voice,
but in order to add realism and give the proper background
to the voice., a certain amount of noise was introduced at the
vecording end. Jack Holt, the leading actor in this film. is a
licensed pilot and the only thing new to him in the making of
the picture was the use of radio.

Capra also used radio for directing the ground units in this
film. The story calls for an attack by natives on a group
of Marines. The Marines were sheltered by a log wall which,
during the fighting, is surrounded by the natives. Capra was
far in the background where he could obtain a general view
of the scene. the natives, the compound sheltering the Marines,
and finally the planes that arrived in the nick of time to
sheiter the beleaguered sea-soldiers. Twelve hundred {feet
above the scene of action, on a mountain peak, were several
cameras getting a bird’s-eye view. Each unit had portable
receivers scattered around. with an assistant director listening
in. Loud speakers were out of the question. as the sensitive
‘microphones would pick up the director’s voice. Radio was
“the only medium that made it possible for Capra to handle
“all of the units in a smooth way.

Radio has enjoyed another novel use in motion picture pro-
duction. that of enabling production units thousands of miles
away from the home studio to keep in constant communication
with home. When “White Shadows in the South Seas” was
being filmed in the Marquesan Islonds, five thousand miles
from Hollywood. W. S. Van Dyke, the director, was in con-
stant communication with the home studio, reporting progress.
ordering supplies—as near, through radio. as though he were
just a telephone call away. XNearer. in fact—and there were
no wrong numbers. The amateur station 6BZN handled the
California end of the hook-up at Culver City. Van Dyke
took radio with him to Africa when he filmed the “natural”
shots of “Trader Horn.” He says: “Short-wave radio was of
invaluable assistance to me while making ‘White Shadows’ and
‘Trader Horn.” Through its use we were enabled to keep in
direct touch with the home studio although we were thousands

Ranto News ror Aprin, 1930

of miles away. A telephone could not
have been more convenient. While mak-
ing *Trader Horn’ we were constantly on
the move and short-wave equipment. com-
pact and easily portable. was the only
solution to our communications problem.”

The equipment for this expedition was
built by Ralph Heintz. who also built the
sets carried by the ~Southern Cross”’ on
her trans-Pacific flight., and by Wilkins on
his trip to the South Pole. Clyde Da
Vinna. W60], was operator of the expedi-
tion’s radio equipment, as well as chief
cameraman. While in Africa he operated
under the call of FK6CR. Upon his re-
cent return to America he related several
amusing and interesting stories of the
trip. At Murchison Falls in Uganda. soon
after pitching camp. the unit was visited
by a cloudburst. As the transmitter had
just been set up. it was treated to a most
thorough washing, which called for several
hours’ patient work before it was dry
enough to operate. One cvening, while

At i s
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Photoes by Paramount Pictures

“CQ-ing,” he was answered by WFA (the Byrd Antarctic Ex-
pedition). He gave his location and was told to stand by. A
few minutes later a message came from Joe Ganald, ad-
dressed to his parents, who were traveling in Uganda. Da
Vinna accepted the message, and it was forwarded by native
runner, who returned next day with an answer. South Pole
to Uganda and return, two days!

Old Ironsides was also equipped with a short-wave receiver
which picked up the signal to drop the upper spars and masts

to give the effect of their having been shot away. Only through
the use of radio could perfect timing been possible
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It is highly probablie that radio has
been put to more unique uses in con-
nection with the production of motion
pictures than we have been able to show
in this article. Since Griffith produced
“The Birth oi a Nation” radio has made
rapid strides. While an exact record of
the equipment he used is not available
we can assume that it consisted of a
large aerial erected on high poles near
his directing stand. Large helices, un-
known in this day of small parts. formed
his transmitting inductances, and a huge
“coffin” transformer supplied the thou-
sands of wvolts necessary for the old
spark “rock-crusher.” The receiving sta-
tions required clever work to conceal
the antennac, because in those days the
rule was, the more wire in the air, the
moremore stations you copy. The re-
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DPhoto by M-G-31
Above: Clvde DeVinna, W60OJ, drying his short-wave equip-
ment after a cloudburst in Uganda, Africa. Generator set, fore- -
ground right, supplied high voltages to the transmitter. This
equipment operated in Africa under the call FK6CR

Left: Clyde DeVinna and W. S. Van Dvk, chief cameraman and
director, respectively, inspecting the portable short-wave trans-
mitter and receiver which they carried with them in Africa

was enjoved by everyone who saw it, which is proof that his
experiments were successful, and it may be that from this
will develop the idea of central recording points for location
recording. At the present time, recording within the studio
is handled in a central location, wires running to the various
stages connecting them to the recorders. Is it too far-
fetched to assume that companies on locations within several

a —— - . hundred miles of the studio will not carry rccqrding equipment

Photo by M-G- with them but will rely on short-

-~ i wave radio with a synchronizing

ceiving operator had to copy the message @ 13 3 - note on another wave,
in it’s code form. write it out and send 3 5, - & 5 such as is used in some

it to the assistant director resulting in B, : . systems of facsimile
a delay of minutes before the director’s ] o | \ : SIS
instructions had reached the point where
they could be executed.

It is really too soon to tell what will re-
sult from Capra’s experiments in record-
ing by means of radio. Unlimited possi-
bilities open before us in applications of
these principles. We all know that “Flight”

e
b o
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Above: W. S. Van Dvk, director, inspects the station of George Bandbridge,
6BZM, which kept him in touch with his studioc in Hollywood while filming
“Shadows’ 5,000 miles away in the Marquesas Islands

Left: Underneath the mufflers worn by the fiyers are special throat microphones

- which pick up their voices, excluding the roar of the motors
I'hoto by M-G-)I

.
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By

Benjamin F. Miessner

number of Rapio NEws, the evolution of the a.c. powered,
B-C supply system from the old “brute-force” type to the
more modern tvpes was described.

The first step in this evolution, characteristic of the old B-C
eliminator antedating the self-contained electric sets, com-
pleted the filtering equally for all tubes, before division of
the total output voltage into the various portions required for
B and C voltages of the different tubes.

The second step differed from the first only in that each
tube or group of similarly operated tubes, such as the radio-
frequency and first audio-frequency group, produced its own
bias by the flow of its plate current in a bias resistor.

The astonishing thing about these circuits is the wastefulness
of filter apparatus. In the first place, the current for the power
tube or tubes, taking from one-half to three-fourths of the
total rectified current, is filtered just as well as that for the
detector tube, notwithstanding the fact that the detector cur-
rent requires from one hundred to five hundred times the filter-
ing because of the succeeding amplification or, to put it in
another way, if the detector current is filtered sufficiently well
to eliminate its hum, then the power tube current has been
filtered from one hundred to five hundred times too well!

Viewed from another angle, our astonishment grows apace.
In a modern set with —435 power tubes in push-pull, the total

IN my last instalment of this series, appearing in the April

( B+ B+ B+
¢ 220V. 135V a5V,
f / ’ =

Fig. 1—A mecd-
ern fundamental
filter circuit

Fig. 2—These

R2 ] changes effect
an improvement
RECT. | FILTER g DET. RF&  POWER over the circuit RECT.
FIG. ! L 18T AR shown in Fig. 1
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nating the

(Left)—A standard manufactured chassis
with its power pack at the left. (Above)—
Underside view of the same chassis after
the entire original power pack had been
eliminated. The two black boxes contain
all of the apparatus required—utilizing the
Miessner system — to give even better
performance

tube load may be 100 milliamperes, of
which the -45’s take about 60 milliam-
peres, the radio-frequency and first audio-
frequency tubes about 18 milliamperes,
the detector tube only 2 milliamperes,
and the voltage divider about 20 milliam-
peres. Here only two per cent. of the
total load requires a high degree of filtering. eighteen per cent.
a medium degree and sixty per cent. a low degree, whereas the
twenty per cent. taken by the voltage divider really requires
none, since it is wasted. Here ninety-eight per cent. of the
current is filtered to the very high degree required by the
detector’s two per cent. when it need only be 1/200th as good!
And the eighty per cent. taken by power tubes and loss resistor
is filtered as well as the eighteen per cent. taken by radio-
frequency and first audio-frequency tubes, when it need only
be about 1/10th as good! And vet one can hardly find a
radio magazine today which does not print diagrams of this
very type as used or recommended by companies or engineers,
or technical writers.

The first step in my system was directed at this wasteful use
of filter apparatus. In Fig.2 Ishow the essential details of my cir-
cuit arrangement embodying what I call “proportioned filtration.”
The voltage-dividing resistor, that waster of our costly filtered
current, is replaced by series resistors (or chokes, if desired)
in which the filtered current loss is reduced to a minimum.
They perform the double function of voltage regulators and
filter devices. Here we note three filter stages in series: one.
for the power tube stage, which is no better than necessary for
it; two, for the radio-frequency and first audio-frequency tube
group, which adds the required increased filtering to that of
the first stage for these intermediate tubes; and three, for the

L
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How the Bad Fea-
tures of the Old Power
Supply Systems Were
Eliminated and a

Greatly Improved
Crrcust Substituted”

detector, wherein the additional flter stage
R4 C4 adds just enough filtration to that of
the preceding two stages to clear the detector
of hum. It may be noted here that the re-
sistance values used are determined by the
operating B and C voltages of the tubes they
supply, and the filtering is regulated by
proper choice of capacity. Further, the
amount of filtering required for the power
tube is determined by adjustment of filter
elements while its grid input is short cir-
cuited. YWhen this adjustment is completed
the short circuit is removed and placed across the input {o the
first audio-frequency tube to keep out detector hum. Then
the filter clements R3 C3 are adjusted for the first audio-
frequency tube hum, amplificd by the second audio-frequency
tube or tubes. It may here be remarked that if the radio-
{requency tubes have the same degree of filtration as the first
audio-frequency tube, and the latter does not hum, then no
difficulty with “B” ripple as a cause of carrier modulation
hum in the radio-frequency tubes should be expected.

Finally, the first audio grid input short circuit is removed
and placed across the detector grid input, while the third filter
stage constants are adjusted for operating voltage and hum.

This scries flter system has many advantages over the
carlier “brute force” types previously discussed, and is much
more efficient and economical.

It will be noted that this circuit eliminates all loss current,
provides proper voliages for all tubes, regulates the filtering
for given tubes to a degrec determined by succeeding applica-
tion. and climinates the couplings hetween grid and plate cir-
cuits of different tubes previously noted.

With a circuit of this type it is ordinarily possible to pro-
duce better results with about one-third the amount of Alter
apparatus required by the first type, and with about one-hal{
the amount required by the second.

If this last arrangement has filter elements so proportioned
that hums from all tubes due to filter ripple are equally low
and unobjectionable in a loud speaker. we may proceed further

*Reprinted through courtesy of the Institute of Radio Engincers.

f . TAP Fig. 3—Much smaller filter RECT. \é/;{%-;ép DYNAMIC  .030
g element values are made e 5P i
possible bv the Mijessner ]
'2‘-3 b “tapped-choke filter”
o |
# 1 1
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g a e
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! & Fig. 4—The circuit emploved /
-5 In measuring filter ripple and ! ‘ 5 ,1
i from which the curves in i ;
At INPUT FILTER OUTPUT .064 R.F,{STAFE
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Benjamin F. Miessner standing beside an Oscilloscope
which is employed in studying hum phenomena. The note
books contain more than two thousand pages of nota-
tions, photographs and curves of this inventor’s discoveries

to reduce the required amount of apparatus. This may be
accomplished by reducing inductance or capacity in the first
filter section so that the power tube develops a hum having a
magnitude five or ten times the tolerable limit; that is to sav,
about one volt, if the predominant frequency, as usual, is 120
cveles. This is done also in the second filier stage, feeding the
first audio tube, so that this produces a one-volt hum in the
plate circuit of the power tube. If now the phases of these
two hums be reversed 180° in the plate circuit of the power
tube. by properly poling the second audio primary and by
regulating the resistance R3 and condenser C3, these two hums
may be neutralized. I call this tvpe of neutralization “inter-
stage hum bucking.”

Hum may likewise be introduced in the detector stage hy
filter reduction and neutralized in cither the second audio or
power stages; or it may be added to or subtracted from the
first audio hum, and the residual neutralized in the power stage.

Ii, as is usual, the radio tubes obtain their grid and plate
voltages from the same points supplving the first audio tube,
the best plan is to provide sufficient filter apparatus in the
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16 second filter stage to
4 prevent the introduc-
12 tion of hum by all of
407 these tubes, and then
w RN / to neutralize the power
e s H ,/ stage hum by that of
Z g / /1 30% the detector stage.
J Sl Otherwise modulation
< 411N 7 — hum may appear.
2 _\\‘»- S “n 197 A purely audio hum
o without r.f. carrier can

also be neutralized by
carrier modulation,
caused by insufficient
filtration of the radio
tube current. In this
case the receiver may
possess a strong hum
when no carrier is re-
ceived, which will dis-
appear when a carrier, whether modulated or unmodulated, is
tuned in at the transmitter. The disadvantage of this scheme
is that unless the audio hum be adjustable, the neutralization
is complete only when the carrier input to the detector tube
has a particular amplitude. This, as be-

2 4 .6 .8 {0 {2 14 46 1.8
MICROFARADS
FIG.S

Fig. 5— Ripple measurement curves
made with circuit shown in Fig. 4.
The ordinates are arbitrary measures
of ripple and the abscissae are vari-

able condenser capacities

be secured by using the
adjustable potentiome-
ter in the first audio
stage instead of the
detector. Sixty-cycle
induction hum can also
be neutralized to some
extent in this manner.

Tapped Choke
Filter

Another method of
considerably increasing
the effectiveness of a
given amount of filter
apparatus, or of re-
ducing the amount of
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Fig. 6—These curves indicate that

changes in input and output capacities

do not affect the adjustment of the
neutralizing condenser

apparatus required for
a given output ripple,
is what I call a “tapped choke filter.” This circuit is illus-
trated in Fig. 3. Here the rectifier is connected to the filter
choke at some point near one end, the filter condensers being
connected to the ends of the choke winding. An input con-
denser may also be connected across the
rectifier if desired. This circuit ordi-

fore mentioned, results from the fact that

the carrier modulation amplitude is gov- . narily will reduce the ripple output by a
erned both by the receiver modulating Z B A factor of five to ten over that obtained
influence and the strength of the carrier B E 7 with the same choke and condensers con-
in the receiver itself. E E_ E nected in the usual manner. Or, con-
In resistance-coupled amplifiers, such, e Ri e Ve:rsely, it _w1H provide just as good a filter
for example, as the new Loftin-White cir- — with considerably smaller values of the
cuit, the interstage coupling is of correct c-1" Y A filter elements. ]
phase to produce this interstage buckirg. R Co The increased filter action is due to a
It is necessary in amplifiers of this type FIG.7 — neutralizing effect between the a.c. com-
only to regulate correctly the amplitudes B- TO FILTER B+ ponents of the two portions of the choke.

of the hums by filter design to get neu-
tralization. I am informed by Mr. Loftin
that the low hum output of their ampli-
fier is due largely to this and another of
my bucking schemes, to be described later
as “hum feedback,” wherein the normal
grid voltage ripple produced by the plate
current ripple in a bias resistor, by the B
supply is increased to a point where it
neutralizes the plate ripple.

This is done by means of a condenser, or condensers and
resistance, connected in series between B+ and the cathode of
a given tube or group of tubes, so as to develop a ripple cur-
rent in the bias resistor from B+ to B. When the phase
of the ripple voltage across this bias resistor is correct and its
amplitude, multiplied by the amplification factor of the tube,
is equal to the plate ripple, neutralization occurs, and no ripple
current flows through the tube, which behaves as if only the
decomponent of plate and grid voltages were present. This
will be described in detail later.

Another form of interstage bucking occurs in most receivers
with one or more filament potentiometers. Assuming that fixed
mid-point potentiometers or filament windings are used for
power tube and first audio and r.f. tubes, and that an adjustable
potentiometer is used for the detector heater, it is observed
that a fixed mid-tap will provide minimum hum with only a
small proportion of tubes, so that for most tubes it is some-
what out of adjustment, thus

Fig. 7—This form of hum neutraliza-

tion in a receiver circuit, instead of

in the filter, is capable of surprising

results, and is applicable to a single

tube or a group of tubes obtaining

their plate and grid-bias voltages from
a common point

That is, a rather strong a.c. current com-
ponent tlows through the portion marked
L1, the coupling of which to L2 neutral-
izes to a large degree the a.c. voltage
component therein, so that the output a.c.
component is reduced.

Curves showing the performance of
this circuit accompany this article. These
curves were made by Mr. Arthur B.
McCullah of the Gulbransen Radio Corporation of Chicago
and are here included by his kind permission. The circuit
arrangement used is shown in Fig. 4. Tt will be noted that an
input condenser is connected directly across the rectifier, that
the vacuum-tube voltmeter for measuring the filter ripple is con-
nected across the power tube load, and that the d.c. current in
the filter is 94 milliamperes. You will note further that the
condenser conected to the beginning end of the choke is variable.

Fig. 5 shows, for several tap-points on the choke coil. the
effect of changing the variable condenser. The per cent. desig-
nations refer to the percentage of total turns in the input side
of the choke coil. The ordinates are arbitrary measures of
ripple, and the absciss® are capacities of the variable condenser
in microfarads.

You will note that while low ripple levels may be obtained
with capacities as low as two or three-tenths of a microfarad,
not much variation from the best value can be tolerated with-
out increasing the ripples.

As the tap percentage increases

causing a 60-cycle voltage to be
introduced in the grid of the par-
ticular tube or tubes which it
serves. An adjustable detector
heater circuit mid-tap may be
made to neutralize the hum so in-
troduced, by setting up the same
type of hum in the detector stage.
This, when amplified into the grid
circuit of the first audio tube, will,

the capacity increases and be-
comes much less critical. A 209

A
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tap- appears to be quite effective
without critical condenser value.

In Fig. 6 is shown a family of
curves indicating that the adjust-
ment of the neutralizing condenser
is not affected by change of input
or output capacities.

Further tests have shown that

R2

if correct in phase, wave form
and amplitude, neutralize the first-

- FIG.8

Cs3,

R{, 2250 OHMS

P if the full choke coil be used in a

normal filter circuit, more than

mentioned hum. The detector
hum phase may be reversed and
its amplitude regulated merely by
adjustment of this detector po-
tentiometer. The same effect may

Fig. 8—The alternating ripple voltages are applied to
both the grid and plate, but since they are neutralized
at every instant no a.c. current can flow through the
tube. Curves illustrating the performance of this ar-
rangement appear in Figs. 9 and 10

twice as much filter capacity is
required to reduce the ripple to a
given level,

This type of filter stage may of
course (Continued on page 957)
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"T'ELEVISION Through a
CrystarL GLoBE

New Cone-shaped Tube Reproduces 4 x5-Inch
Picture, Is Quiet in Operation and Does Away

With Need of Mechanical Parts in Home Receiver

By V. Zworykin

Reprinted by courtesy of the Institute of
Rudio Engineers

HE problem of television has in-

terested humanity since early times.

One of the first pioneers in this

field. P. Nipkow, disclosed a pat-
ent application in 1884 describing a scan-
ning of the object and picture, for which
purpose the familiar perforated disk was
employed and at present the rotating disk
is giving excellent results within the me-
chanical possibilities of our time. The
cathode-ray tube, howcver, presents a
number of distinct advantages over all
other receiving devices. There is, for ex-
ample. an absence of moving mechanical
parts with consequent noiseless operation,
a simplification of synchronization per-
mitting operation even over a single car-
rier channel, an ample amount of light
for plain visibility of the image. and in-
deed quite a number of other advantages
of lesser importance. One very valuable
feature of the cathode-ray tube in its ap-
plication to television is the persistence
of fluorescence of the screen, which acts
together with persistence of vision of the
eye and permits reduction of the number
of pictures per second without noticeable
tlickering. This optical phenomenon al-
lows a greater number of lines and conse-
quently better details of the picture with-
out increasing the width of the frequency
band.

This paper will be limited to a descrip-
tion of an apparatus developed in West-
inghouse Research Laboratories for trans-
mission by radio of moving pictures using
the cathode-ray tube for reception.

In the author’s opinion, if a receiver is
to be developed for practical use in pri-
vate homes, it should be designed without
any mechanically moving parts. The op-
eration of such a receiver should not re-
quire great mechanical skill. This does
not apply to the transmitter, since there
is no commercial difficulty in providing a
highly trained operator for handling the
transmitter, which consists of a modified
standard moving (Continued on page 949)
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Fig. 1 (above)—A ca.
thode-ray tube — the
heart of the Zworvkin
receiver. Fig. 2 (left)
—One type of cabinet
receiver housing the
Zworykin apparatus
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Fig. 3 (above)—Cross-sectional view of
cathode-ray tube, including an enlarged
drawing of the electron gun. Fig. 4 (left)
—Diagram of the band-pass filter which
divides the local receiver output into the
picture and synchronizing frequencies
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By J. E. Smith*

Rapio News rFor ArriL, 1930

HE establishment of radio aids to navigation along the
10,000 miles of airways in the United States will entail
an expenditure of approximately $1,000,000 of govern-
ment funds during the next eighteen months. These

method of guiding aircraft beacon signals, however. is the
recent decision of the Airways Division of the Department of
Commerce to build fifty new directive aircraft radio beacons
of the aural type. These transmitting stations, involving an

ground facilities for guiding aircraft
by virtue of invisible radio waves in
fog, darkness, or in other obscure
conditions of flight will include di-
rective and marker radio beacons,
radio-telephone transmitting equip-
ment for broadcasting weather re-
ports, and apparatus for the trans-
mission of guiding signals which may
be received on board flying craft
either aurally or visually. One man-
ufacturer of radio equipment, for ex-
ample, is now marketing airplane re-
ceiving outfits which are capable of
intercepting either aural or visual
radio heacon signals.

A division of opinion has arisen
among government administrative of-
ficials as to the inherent comparative
values of visual and aural aircraft
beacon svstems. In recognition of
this lack of agreement, an experi-
mental visual {vpe of beacon trans-
mitting system is to parallel the
present and older ear method of sig-
nals already in operation on several
civilian airways. The Airways Di-
vision of the Deparument of Com-
merce is now constructing seven
visual-indicator transmitting sets at
the shops of the Lighthouse Service
in Detroit. These government-built
units are to be augmented by ap-

THE Airways Division of
the Department of Com-
merce recently decided to
build fifty new directive air-
craft radio beacons of the
aural type, involving an ex-
penditure of approximately

$400,000.

Marker beacons are to be
established as auxiliary radio
aids to air navigation, aug-
menting the services of the
directive or guiding type of
beacon.

When the aviator is flying
on his appointed course he
will receive almost constantly
invariable signals, but if he
wanders from the airway
there wili at once be an in-
equality of the radio signals.

It is steps such as this that
point the way to a safer, finer
future for aerial navigation.

expenditure of approximately $400,-
000. will have been constructed and
in operation in twelve months. Eleven
of these fifty beacon stations will be
located on the Los Angeles-Seattle
Airway. five on the Atlanta-New
York Airway. and others will be in-
stalled on airways from Wichita,
Kansas, to Chicago, and from Omabha,
Nebraska, to the Pacific Coast. The
eleven beacon stations authorized for
the Los Angeles-Seattle Airway are
the first government radio installa-
tions of the kind in the far west and
likewise the five stations in con-
templation for the Atlanta-New York
Airways are the first units of this
character installed on the southern
fiving route.

When the fifty new aural beacons
are completed there will be a total
of fiftv-nine such stations in opera-
tion. The nine existing units are
located at the following points:
Cicero, Illinois; Boston, Massachu-
setts; Key West, TFlorida; Des
Moines, Towa; Sterling, Illinois;
Goshen, Indiana; Cleveland. Ohio;
Bellefonte, Pennsylvania; and New
Brunswick. New Jersey. The radio
transmitting set at New Brunswick
serves airplanes flying the New York-
Hartford and New York-Washington

proximately twenty-five visual transmitting beacons, to be
manufactured by commercial concerns, at an expenditure of
approximately $250,000. This development would seem to sug-
gest a gradual shift from the aural to the visual beacon svstem.

Paralleling this apparent transition from the ear to the eve
" #President, National Radio Tnstitute.

Airways, as well as planes operating between Bellefonte and
New Brunswick. These so-called radio range or directive bea-
cons will have a power rating of 2.000 watts and the radio
transmitter and auxiliary equipment will be of standard design.
H. 1. Walls, in charge of aircrait radio for the Airways Di-
vision, on a recent western inspection tour discovered that the
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The Department of Commerce air-
plane used in airway charting. In the
exterior view the vertical aerial may
be seen above the cabin. The appa-
ratus below the table within the cabin
are: W.E. 8.A broadcast band re-
ceiver, Signal Corps plane transmitter
for C.W. phone, and 1.C.W. The coun-
terpoise reel is also visible

marked difference in terrain requires
the ecstablishment of these beacon
stations at irregular intervals—some
200 miles apart and others at 30-mile
intervals. In fact, the character of
the terrain, rather than the vagaries
of radio waves. will be the determin-
ing factor in the distances at which
the stations are separated.

The aural or ear beacon system, as the term implies, signi-
fies that the pilot must wear head-telephones in order to in-
tercept the dots and dashes as a means of directing his
course of flight. Only a simple receiving set is necessary in
order to utilize radio guidance—together with a battery supply
weighing about eighteen pounds. The ignition system of the
airplane engine is shielded to prevent interference with radio
reception. The receiver is uni-controlled, having one tuning
knob mounted on the instrument board and an adjustment
whereby the signal intensity can be varied by manipulation
of a knob on the control panel. The trailing-wire antenna
may be displaced by an experimental six-foot vertical rod
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devised by the radio laboratory of the Bureau of
Standards. The pilot receives the signals by
means of headphones incorporated in his helmet.
If the airplane wanders from its appointed course
either to the right or left the signal from the direc-
tive radio beacon increases in intensity on one
side and decreases in strength on the other side
so that it is necessary only to alter the flying
course.

The ground facilities for charting airplane
courses may be described by observing examples
of the directive radio beacons in operation. For
instance, there are three beacons of the aural type
on the Cleveland-New York Airway—sending on
frequencies in the 285 to 315-kilocycle band. The
antenna system is supported by a vertical pole—
equivalent in arrangement to two giant loops
spaced 120° apart. The pattern of the signal of
each loop is the figure eight. The loops inter-
sect at 120° and, consequently, the patterns over-
lap. The radio transmitting set emits a signal
through each loop in sequence, and in such a way
that the overlapping pattern interlocks. The result
is a prolonged dash at the points of equal intensity,
by combining two signals. A goniometer or direc-
tion-focusing instrument is emploved at the bea-
con station for shifting the pattern of each signal
around the horizon, thus radio-charting the air-
ways. Usually there are four interlocking signals.
At Hadley Field, New Jersey, the giant coil an-
tenna are positioned in a 90° relationship to each
other, and three of the interlocking courses may
be adjusted so as to chart the airways leading to
Hartford, Connecticut; Bellefonte, Pennsylvania;
and Washington, District of Columbia. At Belle-
fonte the pattern of the signal has been changed
by use of a vertical antenna in conjunction with
the giant coils of wire. This serves, in effect at

\
\

\

(Left) Two types of vibrating
reed visual indicators which
show the pilot whether he is
on or off his course

least, to- bend the airway at
the beacon station to coincide
with the flving routes leading
eastward to Hadlev, New Jer-
sey, and westward to Cleve-
land, Ohio.

To give further flexibility to
the beacon system—affording guidance over twelve, instead of
from one to four, airplane courses—a multi-course beacon has
been developed. An officer directing traffic at the intersection
of a dozen streets, vehicles going in all twelve directions at
the same time without interruption, is an imaginary illustra-
tion analogous to the new method of directing airplanes along
twelve different highways of the air by radio. The twelve-
course aircraft radio beacon, designed by Harry Diamond. in
charge of the Bureau of Standards’ program for the develop-
ment of radio aids to air navigation, is a modification of the
present double-modulation directional beam system. This,
briefly, consists of a radio transmitting station whose output
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(Below) The goniometer, a form of radio compass,
is used in the allocation of guiding radio signals
over a dozen airways at the same time

feeds separately into two glant coil antenne crossed at an angle

of 90°. One ol these emits a 290-kilocycle wave, modulated
to 65 cycles. while the other radiates an identical wave fre-
quency. but is modulated at 86.7 cyeles. In the twelve-course
heacon the same crossed-loop antenna system is employed. and
the circuit arrangement has not been radically modified—in
fact. only three radio amplifier unijts are added and three, in-
stead of two. modulation frequencies are used. These are 653,
86.7 and 108.3 cycles. respectively.

A special goniometer (an instrument for measuring angles)
is essential, however, when a traffic officer, for example, is
imparting orderly system to dispensation of guiding radio signals
over a dozen airways at the same time. This device, employed
to orient the beacon course in any desired direction, involves
the use of three stator coils when twelve airways are to be
served with guiding wircless signals. One stator coil is asso-
ciated with each vacuum tube used as a power amplifier. These
stator coils are positions at 120° with each other, but these
angles are subject to deviation to suit changing conditions.
The rolor element of the specially designed goniometer 1is
identical with that
used when only

Rapio NeEws For Aprrin, 1930

(Above) Shielding applied to an airplane
engine in order to suppress interference,
thereby making radio reception possible

served.  The multi-course beacon. it is
contemplated, will be operative in cities
where a number of airways converge. Like
railway engines racing back and forth on
myriad tracks at a switching vard and guided by vari-colored
signals, the passengers and cargoes of the air will travel their
appointed courses—figuratively riding invisible radio rays. An
experimental installation of the twelve-course beacon has
been made by the Bureau of Standards at College Park,
Marvland.

The twelve-course beacon is designed to be responsive to the
visual type of directive beacon——requiring the use of three
steel reeds on the airplane instrument board instead of two,
as in the simpler type of transmitting beacon. The visual indi-
cator, as the term implies, permits the pilot to dispense with
head-telephones in the reception of guiding radio signals, and
it is necessary for him only to consult the instrument board
occasionally to determine if he is flying on the appointed
course. Developed by Francis W. Dunmore of the radio
laboratory of the Bureau of Standards, the eye system of
receiving airplane-guiding radio signals consists of two or more
abbreviated steel strips or reeds. These vibrate in harmony
with the modulated frequencies from the directive beacon
{ransmitting station. The device is employed in conjunction
with the radio receiver on the flying craft: the indicator being
plugged into the jack of the receiving set where ordinarily the
head telephones or loud speaker are connected. The audio-
frequency currents of the airplane radio receiver pass through

P
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The entire ignition system of an airplane must be shielded

in order to make radio reception possible. Photograph

above shows the armored cables with housing spark plug
leads removed

a set of coils, the current actuating the steel reeds. If the
signals {rom the beacon transmitting station on the ground
actuate these two reeds with equal strength. the pilot is so
informed on the instrument board—and this may be accepted
as an indication that the airplane is flying true to its well-
detined path. The tips of these steel reeds appear as vertical
lines. charting the course of flying craft as though by means of
chalk marks. If the two white lines develop an inequality of
length. this may be accepted as an indication that the airplane
has swerved from its course, the direction to be determined by
noting which reed has shortened.

Alarker heacons—popularly described as milestones on the
highways of the air—are to be established as auxiliary radio
alds to air navigation. augmenting the services of the directive
or guiding tvpe of beacon. The marker beacons are to be sand-
wiched {reely between the radio range or directive beacon—
two or three for one of the latter. Costing approximately
$1.000 cach. the marker heacons are to be so situated as to
define the end of different airplane courses and mark high ele-
vations along the route. Theyv will be sources of weather
information by radio-telephone to the pilot. as well as indi-
cators of the location of his plane with respect to ground
positions.  Marker beacons will utilize only a few watts of
power—thus avoiding possibility of interference with other
radio services—and will emit a characteristic signal, capable
of interception by the pilot for a period of one or two minutes.
This non-inductive type of radio beacon will not only prove
useful in flying routes which deviate from a straight line, but

909

Harry Diamond, designer of a twelve-course airerafr ra-

dio beacon, who is in charge of the Bureau of Standards

program for the development of radio aids to air navi-

gation. He is standing hefore weather-recording instru-
ments

will be a source of information. supplving the pilot with wind
velocity and direction.

The Airways Division. in co-operation with the Weather
Bureau, maintains approximately thirty radio stations for the
exchange of weather reports and for the dispatch of airplanes
—and this list of stations is cumulative. The telephone and
teletype augment the radio broadcasiing weather reporting
services.

Returning to the broadcasting stations, there are threc in
operation—at Hadley Field, New Jerseyv: Bellefonte, Pennsvl-
vania; (Contin-
wed on page 969)
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(Above) The completed receiver’
has all the appearance of a factory
product. The knob on the left is
the power switch, the one on the
right the volume control. All tun-
ing is done by the single vernier dial

(Right) The cabinet with cover re-
moved. In the center is the triple
tuning condenser; at the right the
shielded plug-in coils and the
screen-grid tubes; at the left the
components of the audio system.
The power pack is mounted against
the back of the cabinet by means
of a heavy U-shaped bracket, sup-
plied with the kit

ROM their sometimes dis-

appointing experiences with

ordinary tuned r.f. circuits

in which they have at-
tempted to use screen-grid tubes
without considering the unusual
characteristics of the latter, many
radio set constructors have come
to the conclusion that selectivity
in a screen-grid receiver is obtain-
able only with the aid of “band-
pass” tuners or other technical
tricks. This is not altogether true, although the band-pass idea
is a very good one. A screen-grid receiver can be made selec-
tive enough to meet present-day reception conditions if the
antenna transformer or “coupler” is properly designed, and if
an aerial of the correct dimensions is used.

With very loose coupling between the antenna circuit and
the input circuit of the first screen-grid amplifier, and with a
very small aerial (ten or fifteen feet of wire in New York), a
screen-grid receiver of very simple and inexpensive design can
be made to separate the local stations quite cleanly, and even
leave enough room in between to allow a DX station or two to
be tuned in. The tremendous amplification afforded by screen-
grid tubes compensates for the small pick-up system, and the
set can and will deliver signals of considerable strength. As
the size of the antenna is increased, the signals naturally in-
crease in number and in volume, but the selectivity also goes
down, although not as much as one might expect. In an upper
Bronx apartment house, for instance, an eight-foot length of No.
24 copper wire, hidden beneath a rug, brings in all the local
stations with enough volume actually to hurt the ears, and with
two-degree selectivity. It also brings in, with comfortable loud
speaker intensity, the more powerful stations in Hartford, Pitts-
burgh, Cincinnati and Chicago. A 95-foot outside aerial over-
loads the r.f. tubes, but still the local stations can be separated.

So successful were the experiments conducted with a screen-
grid receiver embodying the foregoing ideas that it was decided
to market such an outfit in kit form. The new kit contains all
the necessary parts in fully prepared form and can be assembled
by people who have had little or no technical experience. The
receiver is an excellent “first” set for the grown-up radio fan

*Pilot Radio and Tube Corporation.

<

Ravrio News wor Aprir, 1930

An

Robert Hertzberg®

or for his young son.
although, like most mechanical instruments, it usually provides

It makes a marvelous gift for a boy,

the father with more fun that it does the son. It is by no
means a toy, but an honest-to-goodness broadcast receiver that
will work fully as well as many factory-built sets costing con=-
siderably more.

Known generally as the Pilot “P. E. 6,” the new receiver is
available in three forms. The components of the six-tube cir-
cuit are the same in all three kits, but in the first, the K-122,
a plain front panel, without cabinet or power pack, is supplied.
This “chassis” model may be installed in any standard 7 by 18
cabinet or console, the panel being 7 inches high and 18 inches
long, and the sub-panel 7%% inches deep. The second kit, the
K-123, has the same sub-panel, but is supplied with a decorative
steel cabinet finished in walnut. The front of this cabinet is
drilled for the tuning dial, switch, and volume control, the sub-
panel being mounted directly against it. This kit does not in-
clude a power pack. the latter being furnished with the third kit.
The pack is a standard —71A unit, and is not supplied with the
first two kits because many people may have packs that are
perfectly satisfactory. The pack supplied with the third kit,
the K-124, fits nicely inside the cabinet, behind the receiver
sub-panel, a suitable mounting bracket being furnished.

A study of the diagram of the receiver, Fig. 1, will show
that two stages of tuned r.f. amplification are used. with screen-
grid tubes. These are followed by a non-regenerative detector,
one stage of straight transformer-coupled audio, and one stage
of push-pull audio, using —~71A tubes. The use of ~71A’s may
be criticized by some, but it is justified. They can handle
more power than most persons of normal hearing can possibly
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Here's a new kit job, easy to assemble and
wire, which will perform with amagzing
distance-getting and tone quality ability.
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Two a.c. screen-grid tubes are used in the tuned r.f.

stages. a —27 in the detector and the first audio stage,

and a pair of -71A’s in the push-pull audio amplifier.

Above are shown the circuit details for the receiver and
power supply units

Under view of the set. with the

bottom unscrewed. Notice how

really little wiring there is and

how comfortably all the parts are
spaced

stand, and incidentally
they lower the price of
the sel because a —71A
power pack is consider-
ably cheaper than a ~45
pack. However, —43’s
can be used if the builder desires. the only necessary change
being in the biasing resistor. The 1.200-ohm resistor. which
connects to the midpoint of the resistor shunted across the fila-
ments of the push-pull tubes. should be replaced by another of
730 ohms resistance. and. of course. a =43 power pack installed.

The antenna coupler. the interstage r.f. transformer. and the
detector r.f. transformer take the form of shielded plug-in
coils which fit in standard tube sockets. The primary of the
antenna coupler consists of only ten turns, as compared with
127 on the secondary. and those {en are tapped at the seventh
turn so that either seven or ten may be used, depending on the
size of the antenna. A short antenna allows the use of the
full winding; a longer one requires the smaller section. Two
antenna binding posts are provided. so that the individual
owner can suit the coupling to meet his local conditions. In or
around New York an outside antenna is altogether unnecessary,
as ten. fifteen, twenty or thirty feet of wire tacked along the
edge of the floor will deliver satisfactory signals.

"-:5:'{%-:: S e

The interstage and detector coils have veryv large primaries
(30 turns). wound directly over the filament end of the secon-
daries. The cathode, screen and plate circuits of the screen-
grid tubes are adequately by-passed by a three-section. non-
inductive filter condenser. The volume is controlled by a
50.000-ohm potentiometer which regulates the screen-grid volt-
age. This is the simplest method of control in a screen-grid
set, and a very smooth and effective one. The r.f. circuits are
tuned by a triple-gang variable (Continned own. page 966)
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Compactness is the order of the day in the design
of auto-radio receivers. Above, the front view of
the National job. Note the absence of remote tun-
ing controls, tuning being accomplished by a ver-
nier knob, as in any other type of radio receiver

countered with other makes of cars. In most all other

automobiles ample space is available directly behind

the dash or instrument board for a compact receiver
such as shown in some of the accompanying illustrations. The
gasoline tank, however, takes up all such available space in
the different Ford models. Of course, the set may be located
in a protective metal box under the floor, or in the case of
roadsters and coupés, in the luggage compartment in the rear.
Such practice, however, requires the use of remote tuning
control, which, while something many manufacturers are trying
to perfect, so far has not yet made its appearance in practical
commercial form at a reasonable price.

The receiver described here is so compact that it may be
suspended from
two small brackets
mounted on the
front of the dash,
the rear of the
front seat or any
other such place
that may be pre-
ferred. The elec-
trical connections
are made by in-
serting the con-
nector plug at the
end of the shielded
cable into the
socket on the side
of the small outlet
box which is per-
manently mounted
in the car and con-
nected to the various battery terminals. To complete the in-
stallation, the antenna and the loud-speaker leads are plugged
into the tip-jacks provided for that purpose on the end of the
receiver case. The outlet box also serves the additional pur-
pose of making possible the use of a standard receiver in any
make of car regardless of whether the positive or the negative
side of the storage battery is grounded, without changing any
connections in the set itself. This versatility is achieved
through the internal connections of the outlet box.

Aside from permitting the quick installation and removal of
the radio set from the car, simplifying the original installation
work, providing readily accessible fuses, and eliminating wiring
changes for different makes of cars, the use of this system
of installation greatly increases the usefulness of the set itself.
By merely obtaining additional outlet boxes and sets of bat-
teries, the car radio becomes available on short notice for use

RADIO for the Ford presents a few problems not en-

Building and
Avurto-Rabpio

-Many new factors determine
automobile receivers. Here
be of assistance regardless of

By Philip
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To the left is shown the novel manner in which
the dash. Thus it is near enough to the driver’s
shaft remote tuning control. Above is the
Note the special precautions in wiring which
out of the receiver, fuse box, battery container
are connected to the set. Use of the fuse block

tically any

in the summer camp or on the boat. It will
be found in such instances that the automo-
bile type of radio receiver will give particu-
larly fine results as it will not then be oper-
B | ating under the handicap of an antenna with
practically no pick-up, as in the case of auto-
mobile installations wherein antenna space is
limited.

The tremendous improvement in results obtained with an
automobile receiver when used with a long antenna in place
of the built-in car antenna suggests the use of an auxiliary
antenna which should prove quite useful on trips to the
country or districts where signal strength is otherwise too
weak for satisfactory operation using the inside car antenna.
It could be arranged on a small reel built right into the
receiver case, or perhaps mounted on the dash in the same
manner as an electric cigarette lighter. A simpler, though
somewhat less convenient method would be to carry a small
coil of flexible wire with a clip on each end in one of the
door pockets of the car. When needed, one end could be
clipped onto the antenna terminal of the set and the other
to a fence, branch of a tree or any other convenient support.
In either case, however, about twenty-five feet of wire will
prove adequate.
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Installing An

RECEIVER

design and construction of
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the receiver is slung from underneath and behind
hands to make unnecessarv the use of a flexible
circuit employved in the design of the receiver.
must be observed. To the right, a picture lay-
and loud speaker, showing how these elements
allows the employment of the receiver in prac-

Q:WM
make of car

Another problem encountered in the installa- h
tion of a radio receiver in a car is the choice ¥
of a loud speaker. During the past two years H
there has been an almost 100 percent shift b
on the part of broadcast receiver manufac- :
turers from the horn to the cone type loud
speaker in an attempt to improve tone
quality.  In the case of the automobile receiver, how-
ever, it would seem that best results are generally obtained
from a special type of horn speaker—one which might not
give particularly good results when used with a home radio
set—or for that matter with the auto receiver when it is used
In a camp or on a boat.

The reason for the frequently better performance of the
short air column type of horn speaker in motor car use is
most evident in cloth-upholstered sedan installations. In such
instances reproduction from a good cone type speaker is quite
muffled and distorted. This poor quality results from the
greater absorption of the higher frequencies than of the lower
frequencies by the upholstery and in addition to‘the resonant
effects of the closed car body. A very interesting demonstra-
tion of the peculiarities of automobile radio acoustics may be

8
Lo

*Radio Engincer, National Company.

-

"
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A rear view of the National receiver. Above the

tube rack is placed the complete audio resistance-

coupled channel of the receiver. Here’s a set for
car, boat or plane

had by using a cone speaker with a cord long enough to
reach to any part of the car. It will be found that while
most positions of the speaker can give disappointingly poor re-
sults, there are at least two positions which are quite good.
Unfortunately both of the good positions are about eighteen
inches out diagonally from the two rear corners—and about
half way between the top of the seat and the ceiling. The
horn speaker, if made with a very short air column and small
mouth, gives good response on the upper frequencies and
particularly poor response on the lower frequencies—which
tends to compensale for the reverse acoustical properties of
the car interior, and the over-all result is quite pleasing, even
though the speaker be placed out of the way behind the dash.

The specially designed cast aluminum horn speaker shown
in the illustrations
has an air column
length of approxi-
mately 8 inches
and a mouth open-
ing of 2 inches in
diameter. It is
fitted with a bal-
anced armature
type unit totally

Cemen L g
CE FUSLL HERD WHEN
BAT S § o

L A~ BAT 18 GROJNDED
g FLUS CONNECTOR
TUMING DAL

FE,PUACE FUSCS HERE VIHLN
i

YOWRE e

. JONPEL NSEF- - enclosed in a dust-
PemEIe: L s : and water-tight
B AN C £EF 3 case. The mouth
i SAFERIES. iy E-' a of the horn s

provided with a
flange and mount-
ing holes so that
it may be fastened
if desired behind a
small round hole
cut in the dashboard. This opening may then be covered
with a fine-meshed screen in order 1o give a more finished
appeararice to the installation. When it is undesirable to cut
an opening in the dash the speaker may be mounted with a
small metal strap or clamp behind the dash, over the wind-
shield, or in the back of the car.

o TR

R S 8

The frequency characteristics of the speaker just described
are such that ignition noises are very much less troublesome
than when using the cone type of speaker.

Moreover, because of its compactness and. incidentally, its
low price in comparison to a 6-volt dynamic or magnetic type
of cone loud speaker, it is possible to employ several of them,
all connected to the receiver and placed in different parts of
the automobile so that even on weak signals enough volume
will be obtained to comfortably fill the car.
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How to Adjust and Use a

Bear-Vrequency Oscillator

HE beat-frequency os-
cillator consists of four
201A tubes, two oscil-

lators. a detector. and an
amplifier.  The copper sheet
panel serves as a supporting
nucieus around which the entire unit
is built. The large dial at the left in
Fig. 1* is the main tuning device. which
is vernier controlled, and manipulates
the three-plate variable condenser. C2. To
the lower right is a mounted bakelite block
which supports the filament rheostat R1
and six binding posts. The pair to the
right form connections for the “B” bat-
terv B2. and the pair to the left are for
the “A” battery B1, while those at the
bottom are the output posts. The meter
at the right top is an 0-8 Weston d.c.
voltmeter M, for filament readings. The
small knob at the left top controls vari-
able condenser C1, which after all is not
a variable condenser, inasmuch as it is a
permanent fixture once it is set, being
held in place by a set-screw.

Fig. 2 gives a fair idea of the interior
arrangement. Again referring to the cop-
per panel, one may see in turn the rear
view of the meter M, the rheostat R1.
and the two variable condensers C1 and
C2. To the extreme right, and next to
the panel. is the fixed condenser C6. The
vacuum tube. VI, at the extreme right.
works into the oscillatory circuit com-
prising the three adjoining honeycomb
coils, L1, L2 and L3; the tube V2. im-
mediately to the left of V1, works into its
adioining honeycomb coils. L1, L2" and

3. The tube immediately under the
meter is the detector. V3, and the left-
hand tube is the amplifier, V4. The am-
plifving transformer T is in the central
foreground.

The first r.f. oscillator, centering around
V1. forms the familiar tickler coil regen-
erative circuit. Cl1. an ordinary three-
plate variable condenser, varies the ca-
pacity across the inductance L2. which is
a 1.300-turn honeycomb coil. L1 is a
300-turn honevcomb tickler coil which
forms with L2 the means of oscillation.
The grid condenser C3 is .00025 mfd. and
the grid leak RZ is 5 megohms. The
values of R2. R3 and R4 are by no means
premature. Each must be determined by
experiment. since it depends on the tube
used and the coils.

The oscillating circuit centering around
V2 is identical with that around V1. with
the exception of R4, which is .25 meg-
ohms in this case.

It cannot be emphasized too strongly
that these two oscillator circuits must be
dealt with separately in the matter of
securing the radio-frequency oscillations.
At this stage forget coils L3 and L3
First deal with the circuit of V1. When

“Figure and parts numbers refer fo {llustrations
in the first article on this subject in the March
1ss0e.

Concluding Data on an Instrunient

for Which the Experimenter

Vil Find Many Uses
By John E. Fetzer

this is connected as shown in the dia-
gram, insert a pair of headphones tempo-
rarily in series with the plate circuit next
to the battery side of L2. While listen-
ing with this headset it is necessary to go
through the usual procedure to secure os-
cillations, by varving C1 and the coupling
between L1 and L2, as well as the value
of R2. It may be necessary to reverse
the connections leading to either L1 or L2
or both, before oscillations are secured.
The familiar click in the headphones in-
dicates oscillation, and with a little pa-
tience entire stability of the circuit may
be secured.

Complete List of Parts*

R1—1.5 ohms

R2—5 megohms

R3—2 megohms

R4—Y; megohm

R5—12.00 ohms

M—0-8 d.c. voltmeter

Bi1—6 volts

B2—135 volts “B”

T—Audio transformer or double im-
pedance coupler

L1, L1'—500-turn honevcomb coils

L2, L2—1,500-turn honeycomb coils

L3, L3'—200-turn honeyvcomb coils

V1, V2, V3, V4_201A tubes

C1, C2—Three-plate variable con-
densers

C3—.00025 mfid.
C4—.00025 mfid.
C5-—.00025 mid.
C6—1 mfd.

The circuit of V2 may be brought into
oscillation in the same manner. Deal with
only one circuit at a time during this first
adjusting process, taking care that the
tube of the opposite circuit is not func-
tioning. by disconnecting its plate supply.
When these two circuits are working
properly they will oscillate perfectly over
the entire range of the variable condensers
C1 and C2.

Our next step is to pick up a low-volt-
age from each oscillator by means of
the scries connected coils L3 and L3%.
These are both 200-turn honeycomb coils
used with the grid condenser C4 of .00025
mifd. and R3. a 2 megohm grid leak. It
1s evident that this pick-up voltage ex-
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cites the grid of the detector
tube V3. To simplify the ad-
justing procedure. omit. for
the time being. the one-stage
amplifier. Simply connect B2.
a 133-volt “B” battery, to the
plates of V1. V2 and V3. Insert the
headphones in series with the plate cir-
cuit of V'3 next to the anode connection.
Condenser C6 is at least 1 mfd. capacity
and is used to by-pass r.f. around the
“B” battery—and don’t forget that this
condenser is important.

The three tubes V1, V2 and V3 should
now be put into operation in what we
may consider the most important step in
the tuning process. After everything is
set, bring both C1 and C2 to approxi-
mately the same setting or capacity. The
chances are vou will immediately hear the
resultant beat-note in the headphones.
Now permit Cl to remain stationary, and
by varying C2 you will probably take in
a considerable portion of the beat-note
frequency range. When C1 is set prop-
erlv. the entire range. from 20 cycles up,
can be had by swinging the dial of C2
from the low to the high side. CI may
be a fixed condenser, but it is highly ad-
vantageous to use a variable condenser,
inasmuch as the tuning changes slightly
when the unit is moved in or out of the
shielded cabinet. If the unit is tuned
when out of the cabinet, it becomes neces-
sary to make slight readjustments when
it is placed inside. If Cl were fixed it
would place a needless handicap on the
constructor. Of course a strong set-screw
on Cl may prevent longing hands from
ruining a perfectly good adjustment. It
also should be noted that some juggling
of the number of plates in the condensers
C1 and C2 is necessary in order to make
the frequency range fit the dial. In the
case of the apparatus under consideration,
20 cycles show up around 20°, and the
frequency rises progressively to 90° or
more.

The resistance R3 was not used with
this oscillator but should be incorporated
where variation in output is desired with-
out changing the frequency. Do not at-
tempt to vary the output by changing the
filament rheostat. A slight change in this
resistance will cause a considerable devia-
tion in frequency. For this reason the
voltmeter M should always read exactly
five volts if constancy is desired.

Once the tubes are in use they should
not be disturbed. In case the tubes are
shifted in the sockets or a burnt-out tube
is replaced it may be necessary to use
new values of grid leaks as well as differ-
ent coupling between the coils. If these
changes are effected, a new adjustment of
C1 becomes necessary, in order to keep
the proper scale reading on the dial of C2.

If a standard oscillator is available for
comparison, it ought to be relatively easy
to calibrate the instrument.
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SUALLY when short waves

are mentioned experiment-
ers think of the 20 or 40-meter
bands. But these are considered
as “long waves,” so to speak, by
the “hams” who have delved into
the mysteries and vagaries of the
3 or S-meter bands.

Mr. Binneweg, long associated
with the progress of short-wave
development, here recounts some
of his highly interesting experi-
ments in this unexplored realm
of short waves. Other “hams”
will be interested in attempting
to duplicate his achievements.

Explarz’ng

Experimental transmitter which the
author uses in his research work

the Ultra—Short \/V aAd0VeS

How io duplicate W6BX’s 34, 5 and 10-meter transmitters
with which some remarkable results have

been obtarned.

F unusual interest to experi-

menters are the ullra-high

frequencies available to

amateurs for experimenting
in the higher frequency bands. Although at the present time
they are practically unexplored. they will yield unusual results
in the way of unexpected phenomena not apparent at the lower
frequencies, but under the exaggerated effects at short wave-
lengths they can be made the subject for very interesting ex-
ploration and experiment. Some unusual effects have been
noticed in working at these frequencies with apparatus easily
constructed and economical

By A. Binneweg, Jr.

gible in a 7.5-mc. (40-meter) re-
ceiver, for example, are exaggerated
at the ultra-high frequencies. Bul
there is no special reason why such
receivers should be freaks. The requirements are similar to
those for a 40-meter receiver in addition to those which result
when the frequency is multiplied by 8 wherein the special
features enter. Following are some practical details on the
design and construction of receivers for use at these frequencies.

In general, due to greater losses, a 3-meter receiver will require
higher plate voltages for proper oscillation. These losses are
not readily apparent, but if

in cost. The purpose of this

interesting to contrast the
apparatus described with
that used at lower frequen-
cies. and to duplicate the
results obtained. There is

the frequency and the dis-
tributed capacity effects are
considered they become
real. In one 10-meter low-
power transmitter layout,
for example, a simple test
with a parallel-plate con-
denser and radio-frequency
galvanometer showed that
as much as 50 milliamperes
(loss) of current would flow
through a capacity as small

much yet to be done.
Receivers for 60-mega-
cycle (5-meter) use need

article is to describe the
practical details of appara-
tus which has been used.
and which can easily be du-
plicated. as well as to out-
line the interesting effects
that have been noted. It is

as 174 mmfd. Calculations
will also remove any doubt
as to the effect of small ca-
pacities. Distributed effects

special design and construc-

can easily mount up to 174

tion for proper operation.
since effects perhaps negli-

Fig. 1—A conventional short-wave receiver circuit which, with
slight changes, can be used at exceedingly high frequencies

mmid.—and more. Thus
when an attempt is made to
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OSCILLATOR
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25
Fig. 4—This 5-
meter wavemeter
20 consists of two

coils 4 inches in
diameter

&

Fig.6—This curve
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rapid drop in ca-
pacity as the
plates of a 4-inch
condenser are
separated
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get a receiver operating with parts close together (to obtain
short leads), it will not operate at all. Large variable con-
densers, with metal end-plates cut down to size, should not be
used. A “midget” variable condenser of the proper size (about
2 or 3 plates with greater spacing, giving a maximum capacity
of about 10 mmids.) for the tuning condenser aids greatly.
Aside from the losses described, and certain dielectric losses,
a tuned circuit consisting of a small midget-type condenser and
a coil has low losses. If a coil of large diameter is used every
movement of the body will influence regeneration. The field is
large in extent, and changing the circuit losses changes the re-
quired feed-back for proper oscillation. “Hand capacity,” as
such. is nothing to worry about, but if an extremely small
tuning condenser is used it may cause trouble.
_ Another important consideration is mechanical vibration. It
1s important that no part of the tuned circuit or its leads should
vibrate. A vibrating lead can do plenty of tuning itself, when
the total circuit constants are already small. If copper tubing
is used it can be heated first and then dropped into water; this
reduces any such tendency. The detector tube should be
cushioned well; otherwise its elements will vibrate. giving the
effect of bells for an indefinite period. The usual vrocedure

Rapio News ror Aprin, 1930

Top view of a

10-meter re-
ceiver. The
compact ar-

rangement per-
mits very short
leads, which are
essential in the
higher frequen-
cies

FiG.2
—
FIG.3 )
with a rubber Fig. 2—A transmitter circuit for use

in the neighborhood of 60 megacycles
Fig. 3—A cireuit for measuring trans-
mitter output. It employs an antenna
ammeter, a single-turn coil and a
midget variable condenser

bath-sponge aids
greatly. It follows
that flexible leads
(say of No. 36
wire) should con-
nect with the tube
where possible.

Thirty-megacycle (10-meter) operation should appeal espe-
cially to experimenters looking for the unusual, as the equip-
ment is easier to get working. The amateur band here is com-
paratively wide, and the apparatus is easy to assemble—and
often cheaper than that used at lower frequencies. Reflectors
are also of convenient size. Apparatus designed for the lower
frequencies can be modified easily for operation at 10 meters.
In designing a receiver for 10-meter use it is well to remember
that the total inductance in the tuned circuit is also small. so
the leads should be short. Tubes of high internal capacity
should not be used, as they “load” up the oscillating circuit.
reducing the L/C ratio, the input voliage and the signal
strength. In one receiver several new —99's were tried. and only
two oscillated over the same range. It is usually best to select
a certain tube and to design the receiver around it. In some
cases it may be advantageous not to use a tube socket. The
usual purpose of a socket is to provide a convenient means for
changing tubes, but at these frequencies different tubes change
things so much that very little, if anything, is learned by trying
various tubes.

The tube can be mounted near the tuning circuit, and the
leads are soldered to the ends of the pins. Holes of the proper
sizes, drilled in a bakelite sub-base, can also be used for a
“socket.”” A push-pull receiver emploving screen-grid tubes
can be used if desired. This arrangement, however, is more
complicated and quite expensive in comparison.

If a short-wave receiver which will also operate at 60 mc. is
contemplated, it is necessary to design the set for this fre-
quency. If a receiver operates well at 60 mc. results are
usually better at the lower frequencies also. as all unnecessary
loading effects have been removed. The —12 tube oscillates
easily at the highest frequencies. but its internal constants are
greater than those of the —99 tube, for example, and corre-
spondingly smaller constants can be used in the tuned circuit.
The regenerative circuit employing capacitative control of re-
generation, shown in Fig. 1, can be used.

A special receiving antenna for 60 mc. use is not necessary,
as has been shown by field tests. The usual amateur antenna
of 100 feet or so will serve, although the coupling should be
considerably less. A regenerative receiver should be adjusted
well removed from the antenna first. and finally coupled to it
by means of a turn of No. 14 wire about two inches in diame-
ter. More coupling will prevent proper control of oscillations.
For distance work a horizontal antenna will probably operate
more effectively, as the polarization of high-frequency waves
increases with the frequency; but 5-meter waves, in this respect,
are beyond our present knowledge.

The signals from a 5-meter transmitter seem to be somewhat
more powerful than those from a similar low-frequency set.
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The low-power transmitter shown below was used by Mr.
Some of the earliest
work on 5 and 10 meters was done at 6BX, the author’'s station

Binneweg in his short-wave experiments.

If the detector is provided with a plate milliammeter of the
proper range. the wavelength of the transmitter can be deter-
mined by tuning the receiver for minimum plate current. if the
oscillator is powerful and near the receiver. It is also interest-
ing to see a shorted r.f. ammeter, on a table perhaps twenty or
thirty feet from the transmitter. give a half-scale deflection for
apparently no reason at all.  With its distributed capacity and its
inductance, it is probably “tuned” to near 5 meters. The im-
portance of the inductance of such instruments is not noticed
until one atitempts Lo connect one of them in series with the
antenna . If a “zeppelin” tyvpe is used. it is possible to throw it
out of proper balance. To tune for resonance it is best to note
maximum plate current or minimum grid current in the trans-
mitter.

Another interesting effect noticed in field tests is the definite
“shadows™ cast by certain obhjects. An ordinarv home. or a
small hill. give “not a sound” behind them, whereas the signals
just to one side may be all that can be expected. Elaborate
transmitting and receiving apparatus is not necessary to study
these effects in the field. A simple detector and one stage of
audio. mounted on the rear seat of the car, with the batteries
on the floor, is the “portable laboratory.” An antenna is not
especially necessary on either the transmitter or the receiver
for distances up to about ten miles. and possibly further.

In certain tests a simple {ransmitter employing a lone 7V4-
watt tube in the circuit ¢f Fig. 2. without anv antenna. gave
some interesting results. Every hill, no matter how small,
cast a definite radio shadow. Whenever the receiver was in a
direct line with the transmitter, and therc were no trees or
houses intervening, signals were good, but anything in the
way “blotted” them out. Of course, the power was small, but
the same results were obtained with a 500-watt set, which used
a transmitting aerial. The aerial was above the transmitter,
and more power was used. so that one would expect the
“shadows” to fill in somewhat, which they did. The signals
were studied for distances up to 100 miles from the station.
Sometimes we heard them, and at other times we did not. In
all probability the signals were coming down in some distant
land with very good strength, but how were we to tell?

On one occasion a sirong 5-meter signal was heard. which
upon investigation proved to be only a harmonic of a 40-meter
amateur transmitter located about half a mile from the receiver.
Harmonics from amateur transmitters operating in other bands
are often confusing (to say nothing of the morc powerful ones
from modern broadcast stations). but a ninth harmonic for a
7V4-watt set at this very high frequency is unusual. The trans-
mitter was very poorly adjusted. or there were strong parasitic
oscillations present. A properly adjusted 2350-watt set in the
same location gave extremely weak harmonics. It is very im-
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Fig. 5—A practical directional antenna. A single reflector wire
is pivoted so that it can be rotated around the transmitting
aerial for directional transmission or reception

portant to use a small tuning condenser, otherwise tuning will
be extremely sharp and signals (especially d.c. notes) difficult
to find and hold. (Continited on page 950)
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The roof antenna of a Canadian
National Railways pullman

ClSY

A motor-generator,
slung underneath the
coach, supplies cur-
rent for operating
the radio receiver

In 1923 the Canadian Nationel Railways began its pioneer
work in the installation of radio for its patrons. Today all its
most important trains are equipped with receivers, and a
series of broadcasting stations has been erected throughout
Canada for the especial purpose of transmitting programs to
the trains. The editors believe that this is a most significant
development, and have arranged for a series of articles, of
which this is the first, detailing the progress of radio in this
field, both in Carada and abroad.

HE recent announcement by the radio department of
the Canadian National Railways that a new radio circuit
has been put into operation between Edmonton and
= Vancouver in the west, completing the transcontinental
network of the Canadian National System and bringing eastern
Canadian programs over the barrier of the Rocky Mountains
to Canada’s Pacific coast, draws attention once again to the
enterprise of this railway in providing radio receiving apparatus
as standard equipment on all its through trains and in main-
taining thirteen broadcasting stations from one end of Canada
to the other. The telegraphic department of the road, work-
ing in conjunction with the radio department by carrying pro-
grams on its newly installed “carrier current” system, makes
possible the broadcasting of programs from the Atlantic to the
Pacific without regard for natural obstacles, such as the Ca-
nadian Rockies, which are a frequent bar to consistently good
reception.

The Canadian National is the only radio hook-up in the
world which traverses five time zones—a program broadcast
from its most eastern station, CNRA at Moncton, New Bruns-
wick, on its journey westward across the continent to the most
western station, CNRV at Vancouver, British Columbia, fring-

*\"ice President in charge of radio. Canadian Nationa’ Railways.

!
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By W. D. Robb”

ing up the Atlantic, Eastern, Central, Mountain and Pacific
time areas, and reaching its ultimate destination at the Pacific
Coast city four hours before the standard time at which it was
sent. In its passage across Canada this program would be
picked up in the various parlor and observation cars en route
over Canadian National lines. It is estimated that during 1928
these radio-equipped cars traveled a total of 6.100,000 miles
in the United States and Canada, providing 63,000 hours of
entertainment. Radio has been introduced on the lines of
the System operating in the United States, both the Central
Vermont and the Grand Trunk carrying parlor and observation
cars with the usual loud speaker and alternative headphone
equipment, along with a uniformed attendant to operate the
set. Only a short time has elapsed since it was announced that
the Chicago and New York expresses operated over the Lehigh
Valley and Grand Trunk lines between Chicago and New York
would be fitted with this same provision in the interest of the
traveling public,

With the co-operation of Station WWJ in Detroit many
programs of the Canadian National Railways have been trans-
mitted into the United States. Similarly tie-ins with British
circuits have enabled the Canadian listener-in to receive over
the air such events as the last Cenotaph ceremony on No-
vember 11, 1929.

Radio development on the Canadian National Railways had
its genesis in the summer of 1923 when a party of Brooklyn
newspaper men was making an excursion across Canada on a
special train. As a novelty, the railway undertook to broad-
cast them a message of welcome from the Dominion. The
experiment was successful. The Brooklyn journalists received
what was probably the first broadcast to a moving train.

A great amount of experimental work was done, however,
before the Canadian National Railways reached the position
which it holds in the radio world today. As a matter of radio
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Canadian National Raitlways keeps
abreast of the times by providing radio
entertainment for passengers

history, as far back as October 13, 1902. Sir Ernest Rutherford,
a professor at McGill University, transmitted signals by radio
to a special train on the Grand Trunk Railway System while
it was speeding toward Montreal with the members of the
American Association of General Passenger and Ticket Agents.
The Grand Trunk System is now part of the Canadian National
Railways.

After the experiment with the Brooklyn newspapermen in
1923 Sir Henry Thornton, the American-born president of the
Canadian National, gave me the job of developing the new
radio departmen{. I gathered about me capable engineers
and formulated the general line of policy. We had two main
plans on which to work. One was to equip all the trains of the
system with receiving sets and the other was to establish
broadcasting stations. This was the first time in the history
of railroading that radio was made part of the service offered
1o the traveling public.

On New Year's Eve, 1923, the first regular broadcast of the
Canadian National Railways was sent out from a station be-
Jonging to another company in Montreal. The next step was
the erection of a broadcasting station at Ottawa, Ontario.
Their radio chain now includes stations at Moncton, Quebec,
Montreal. Ottawa, Toronto (2). London (Ont.), Winnipeg,
Regina, Saskatoon, Calgary, Edmonton, Red Decer and Van-
couver.

When the question of call letters for the Canadian National
stations came up it was found that the letters CNR had been
allotted to Morocco. The Canadian Government enlisted the
aid of the British IForeign Office. which appealed to the IFFrench
Government and after some diplomatic correspondence Mo-
rocco relinquished the call letters CNR in favor of the Cana-
dian National Railways. These call letters are now CNR with
the initial of the city in which the station is situated added.

919

Intertor view of a Cana-
dian National Railways
car, showing the radio in-
stallation. Headphones are
available when operation
of the loud speaker (above
the book case) might dis-
turb others

Another type of installa-

tion. A phone-radio com-

bination ensures entertain-

ment for passengers at all
times

Thus, CNRM is the system’s broadcasting station at Montreal.
The station at Moncton, its call letiers being CNRA, and
CNRX, a new addition to the chain at Toronto, are the only
exceptions.

While the work of establishing broadcasting stations went on
the trains were not being neglected. The radio engineers had
trouble at first in securing the types of sets necessary for suc-
cessfully receiving concerts on board a moving train. but this
difficulty has been overcome and to date all of the important
trains of the system, such as the Continental Limited. have
been equipped with radio. The Canadian National are now
installing on all radio-equipped cars the latest type of a.c.
receivers with dynamic loud speakers. The transcontinental
service and on the runs between Montreal-Boston, Montreal-
Halifax and Toronto-Winnipeg they are installing combination
radio and phonograph, so that radio programs can be supple-
niented with recorded entertainment at points along the right-
of-way where it is not possible (Continued on page 949)
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Premier Ramsay MacDonald speaking into a microphone

in the Royal Gallery of the House of Lords, on the opene

ing day of the Five-Power Naval Conference. His
address was heard 'round the world

NE of the greatest and most significant triumphs in
the history of radio occurred on the morning of
January 21st when the address of King George V of
England, opening the Five-Power Naval Conference in

London, was carried to the world at large over a globe-girdling
network of air waves and wires—a crowning achievement,
majestic in scope and cpochal in the linking together of
nations in a manner hitherto impossible.

In this erasure of space strange tricks were played with
man-made time. Tokio tuned in at 8 p. m., while New Yorkers
arose at 6 a. m. to listen simultaneously to words spoken in
London at 11 a. m. The mariner approaching the international
date line might have heard King George’s well modulated
accents on the evening
before they were ut-
tered, and six minutes
later listened to the
conclusion  of  the
speech on the evening
alter. But the scientific
feat of the greatest of
all international broad-
casts, to date, inspiring
as it is, is merged in
the hope which it sug-
gests of carrying the
spirit of  friendship
across the boundaries
of land and sea, from
nation to nation, by
bringing whole popula-
tions in audible pres-
ence at the seat of
peaceful council.

Pickup of the pro-
ceedings at the con-
ference was arranged
by the British Broad-
casting  Corporation,
which also put them
on the air from the
G5SW  station. The
National Broadcasting
Company picked up
the signals at its River-
head. Long Island re-
celving station. whence
thev were transmited
by telephone wire to the control-room in New York City.
From this point they were distributed to fifty-nine stations
throughout the country.

The Columbia Broadcasting System received its program

motion pictures.

The first commercial home television receiver for tuning in talking

. Much developmental work remains to be done, but
public demonstrations of this apparatus indicate that much may be
expected of it in the future

urrent

through the shortwave Transatlantic telephone station of the
British Post Office, at Rugby, England. It was picked up
in the United States by the low-wave station at Netcong,
N. TJ., otherwise used for the trans-oceanic telephone circuit
by the American Telephone and Telegraph Company. Tele-
phone wires brought the messages to the New York studios
where they were distributed to the network stations.
Undoubtedly this
event brought together
the greatest audience
ever assembled to lis-
ten to the same pro-
gram, a fact alone that
makes January 21st
red-letter day in the
history of radio.

Home Radio
Talkies

Home radio talkies,
or synchronized sight
and sound broadcast-
ing, left the laboratory
in commercial form
only a short time ago
and for the first time

have been  demon-
strated  before  the
public.

That the exhibition
was not so much a
technical advance as it
was a practical exhi-
bition, was emphasized
by D. E. Replogle of
the Jenkins Television
Corporation.

The radio-talkie pro-
gram for this demon-
stration was broadcast
simultaneously through
two stations; W2XCR
which, transmitted from sound films, and W2XCD which
broadcast the silent films run through the television pick-up
apparatus.

At the receiving end, two separate and distinct radio
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Comment

MAHANAY

receivers were employed. One, a special broadcast receiver
to tune in the signals of Station W2XCD on 187 meters and
a Jenkins short-wave receiver, covering the 100-150 meter
band. The latter, tuned in the signals of W2XCR.

The Jenkins officials made clear that better pictures
have already been shown to the public and press by highly
developed laboratory equipment of a very special character,
but this first demonstra-
tion was made under
typical, everyday condi-
tions, with equipment
that can be bought for

the average home in
those areas served by

the same clectric power
system.

Bungling Boston

There recently ap-
pearcd in the Boston
Post an announcement
ment that George A.
Parker, Registrar of
Motor Vehicles. was
planning to issue regula-
tions prohibiting the op-
eration of motor vehicles
on the highways of Mas-
sachusetts if such ve-
hicles were equipped
with radio receivers de-
signed for broadcast re-
ception. This announce-
ment prompted the fol-
lowing letter. which is self-explanatory:

MACKINNON-FLY PUBLICATIONS, INC.
January 30, 1930.

carried to all parts of the earth.

Mr. George A. Parker,
Regisirar of Motor Vehicles,
State Fouse,

Boston, Mass.

Dear Sir: One of our good friends has sent us a clipping
from a Boston paper indicating your ruling concerning the use
of radio receiving equipment in automoiles. You are quoted
as making the following statement:

King George opened the Naval Conference with an address which radio

(Right) The special gold and silver cased
microphone for the exclusive use of His Majesty

Fourteen microphones were provided for the twenty-eight

delegates to the Conference, while fourteen loud speakers

in the conference chamber insured even distribution of
the speaker’s voice

“Radio certainly does interfere with the operation of an
automobile. I know. because I have ridden in a car with a
radio in operation. It is clearly a mental interference and I
will not permit them in this State.”

There may be some folks in Massachusetts who will dis-
agree with you. May I call your attention to the report of a
meeting which I called in New York on November 14th, to
discuss with the leaders in the automobile and radio manufac-
turing industries, the advisability of automobile radio re-
ceivers. That meeting was attended by a great many execu-
tives from all over the country and I call your attention in
particular to the following list of names from corporations in
your own fair State:

Mr. G. Frederick Petry, Sales Engineer, Mershon Condcnser
Division, Amrad Corpo-
ration, Medford Hillside,
Mass.; Mr. F. W. Marsh,
President of The Cham-
pion Radio Works. Dan-
vers., Mass.; Mr. C.
Howard Baker, Asst.
Sales Manager of the
Radio Division, Ameri-
can Bosch Magneto
Corp., Springfield,
Mass.; The National
Company of Malden,
Mass.. was represented
by Mr. A. E. Stevens,
Manager of the National
Company’s New York
sales office; The Radio
Manufacturers’ Associa-
tion, of which Mr. H. B.
Richmond, who is Gen-
eral Manager of the Gen-
eral Radio Corporation
of Cambridge, Mass,
also the President, was
represented by Mr.
Geddes. the New York
Resident Manager and
Vice-President of the Association.

I believe you will agree that this is rather a formidable
group of folks coming from your own section of the country
and that it is unlikely that representative people of this char-
acter would seriously contemplate engaging in any sort of a
business enterprise which could. by the wildest stretch of the
imagination, be considered to be injurious to the maun in the
street.

May I call to your attention the fact that several New Eng-
land companies have spent a considerable amount of money
and a great deal of time in the (Continued on page 949)
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Like most auto-radio circuits, the one shown above makes use of -24 type tubes in a d.c. circuit for greater
stability in operation, less noise being produced because of the sturdier construction and indirect heating features

of the -24 tube.

A Universal

Note that only one audio stage is emploved

Avro-Rapio Recerver

A discussion of problems influencing the design of
an outfit that may be installed in any car

HE New York Automobile

Show, held at Grand Central

Palace in January, served.

among other things, to eliminate any doubt in the minds
of skeptics as to the field for radio with the motorist. At that
exhibition no less than six well-known automobile lines were
displaved in which the cars were fitted for radio, with the in-
struments optionally supplied, at an additional cost of less than
two hundred dollars. Not onlv was it significant to note the
recognition of radio by the motor-car manufacturers them-
selves. but the interest shown by the visitors clearly indicated
that the automobile manufacturers had struck a popular chord.

Since publishing some of our earlier articles on radio for the
automobile, it has been our desire to develop a high-grade radio
receiver that would be adaptable to any car regardless of
make, quality or age. The matter has been the subject of con-
siderable attention and study during the past few months, and
we believe that we have now worked out an outfit that, when
all things are considered, will be difficult to improve to any
great extent, with the tubes and standard parts now available.
Having as an aim the highest quality outfit for the purpose, it
was necessary for us to discard tradition very largely, and to
study the automobile and its operation most carefully before
proceeding to lay out the set itself. In doing this, we naturally
discovered a number of problems with which we do not ordi-
narily have to contend, and our methods of solving them have
resulted in a radio receiver quite unlike those common to the
radio broadcast field.

In the first place. the limited height of the automobile and
the fact that the greater part of its body is of metallic construc-
tion meant that it would be impossible to employ an antenna
with an effective height sufficient to obtain a very appreciable
pick-up of radio energy. If the effective height of the auto-
mobile antenna were equivalent to its physical elevation from

By Walter H. Bullock

the ground, it might be a fair energy
collector, but, since this effective or
useful height is determined more by
the vertical distance between the antenna and the metallic
body, its poor efficiency is not surprising. A loop antenna
might possibly be emploved, but due to the many disadvantages
of an installation of this sort the coil antenna is not particu-
larly appealing. It would not only be difficult to install, but
its characteristics would vary for different installations; it
would practically necessitate a two-dial receiver, and its direc-
tional characteristics would be objectionable. A loop in a
horizontal plane in the top of the car or around the inside of
the body has been suggested to eliminate the directional objec-
tion, but it would still be subject to practically all of the other
objections, and would be less efficient than similar coils in ver-
tical planes because of the less favorable angle at which the
advancing electromagnetic wave would cut the conductors.
Consequently, as far as we can see, the open type of antenna
system is the most practicable arrangement to employ.

Obviously, the metal structure of the machine has to serve
as a ground connection—or call it counterpoise, if you will—
and the antenna will consist of a network of conductors insu-
lated from the frame. There are comparatively few possible
variations in an open type aerial, and in most cases it will start
with a conductor running from the set, as nearly vertical as
possible, to the highest point on the machine, where other con-
ductors can be spread out horizontally. These conductors may
be in the form of a copper mesh under the covering of the
top, or they may consist of a number of wires running back-
ward and forward or around the top, either inside the covering
under the leather trimming tape or on the interior of the
machine.

With this consideration of the antenna problem, we find that,
because of the small effective height of the aerial, we cannot
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An auto receiver must be
compact. Space in a car is
at a premium and receiver
design must be governed by
this predominant factor. Rug-
gedly constructed, the auto
set described here follows
closely this important de-
sign feature, as is well illus-
trated below

923

voltage in the convenient manner in which we obtain various
potentials in our a.c. power supply units. We must, therefore,
strive to employ as few tubes as possible, those that will stand
up under these current variations, and preferably thcse that
have filament or heater characteristics that require little or no
resistance in series with the storage battery. If this condition
alone were to be considered, we would probably use 5-6 volt
tubes of the thoriated filament variety.

The plate supply is practically as important as the source of
filament current, for it is desirable to employ as few and as
small B battery units as possible. Good 43-volt B batteries are
expensive and heavy, and require considerable space. Since
power tubes are the greatest consumers of plate supply energy,
w must select a type that will work well on a reasonable volt-
age as well as a moderate current drain. Unfortunately, in
this class we have no rugged unipotential cathode tubes to con-
sider. Of the filament types, —01.\’s are out of the question as
last-stage amplifiers, since we have now learned to expect such
quality from a radio set that we cannot tolerate the distortion
brought about by their overloading. Next, in order of their
size, are the -12A and -71A. Both make the same filament
supply demands, and either will perform satisfactorily on 135
volts of B battery or three standard 45-volt units. Qther power
tubes require voltages so high that they cannot possibly be con-

Inside view of the auto receiver. Shielded

compartments isolating each of the tuned
stages insures stability. The power tube,
removed from its socket, is located in the

audio amplifier compartment

obtain a signal pick-up of the degree with
which we are accustomed to deal, and, there-
fore, in building our set we must make up
for this deficiency by increasing the radio-
frequency amplification of the outfit to a

corresponding extent. The high-frequency
end of the set is. consequently. the next sub-
ject to study, but it is so completely governed by vacuum-tube
characterstics that we will first have to consider the types best
suited for automobile use.

Among the chief factors that are to determine the tube selec-
tion is the matter of availability. which it is wise to consider
in the design of any piece o! apparatus intended for use over
any appreciable length of time. However, this does not im-
pose any great restrictions, for there are a variety of readily
obtainable tubes which, in all probability, can be purchased in
the open market for several vears to come. The second condi-
tion to satisfy is the comparatively great vibration encountered
in the operation of a car. This calls for tubes of a structure
that provides rigid support of the elements, and a separation
between them that will prevent shorts when subjected to heavy
jolts.  The filament must be of fairly heavy cross-section if
unipotential cathodes are not used, although the latter type
would obviously be prefcrable. These requirements definitely
eliminate tubes of the —99 and -22 types, unless measures are
taken to shock-proot the tubes. or set as a whole.

The filament supply is another item. Since the most prac-
ticable arrangement is to employ the starting battery for the
A circuit, its potential variation of from about 6 to 7Y% volts
(depending upon the state of charge of the battery and the
speed of the car) must be taken into account. as well as the
danger ol discharging it to a point where it will not satisfac-
torily serve the car’s starter, ignition, lights and other electrical
accessories. Because of its direct current, we cannot alter its

sidered until some progressive manufacturer brings out a dyna-
motor with sufficiently high d.c. potentials to take care of their
plate circuits. On the other hand, it is questionable if larger
tubes will be necessary to supply all of the volume that can
be enjoyed in the comparatively limited space of an automo-
bile. This practically narrows the choice down to the ~12A and
~71A. The Jatter will handle stronger signals without distor-
tion, but, due to its lower amplification, it requires greater
audio-frequency step-up before it. As this might mean the use
of an additional tube and associated units, the —12A with its
greater amplification is surely attractive, and we believe its
lower output will be ample for the purpose at hand.

Assuming that the type of outlput tube is now determined,
we next consider the audio amplification necessary to supply
this tube with the input necessary to obtain a satisfactory
volume of sound from the loud speaker. Ordinarily, we would
say that one other stage would be required, but it has been
demonstrated that where good radio-frequency amplification
1s employed and a screen-grid tube is used as a detector, coup-
ling may be made direct from the plate circuit of this tube to
the input of the power tube without the necessity of an inter-
mediate stage of audio amplification.

Because of the very high amplification available in screen-
grid tubes, fewer of them would be required to provide a given
signal voltage than would be necessary if three-element tubes
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FIG.1

FIiG.2

up a new set of individually completed units.
For instance, if our receiver is to be divided into
shielded compartments there is little point in
aving it include parts that are themselves shielded.
The use of brackets and subpanels is frequently a
cause of waste space—or rather of an increase in
the size of the set. Some designs use up an appre-
ciable amount of space by employing a flexibly
suspended tube panel upon which the tube sockets
are rigidly mounted. This construction undoubt-
edly gives the necessary protection to the tubes
" when they are subjected to heavy jolts, but the
same protection may be had by mounting certain
commercially available tlexible sockets on a rigid

Obtaining the proper value of bias for the screen-grid .tube

is. indeed, a problem. Two methods are shown above,

Fig. 2 being the preferable, since then the polarity of the
battery “‘ground”’ is not important

were used. By their use we can save at least one tube in the
radio-frequency bank. To be sure, their A battery demands are
greater than —01A’s, but because of the structural weaknesses
that might result in microphonic noises or damage to filament
tubes. we would probably consider the =27 as the only alterna-
tive for the ~24 cathode screen grid. The —27 has exactly the
same heater characterisics as the a.c. screen grid, giving neither
the advantage on that score. On the other hand. the —24 gains
a point bevond its superior amplification qualities by drawing
only about one-third the current from the B battery. As we
go over the tubes and the conditions that they are reqpired to
meet, this particular type seems to surpass all others in every
way except, possibly, the fulfilment of its A battery demands.
But as none of the tubes that operate with less filament circuit
energy have as many advantages for automobile use, it would
seem that the —24 offers much for the price paid in storage
_battery amperes. For home use, we would probably employv but
one or two of these tubes because the energy delivered by the
fairly efficient aerial to the first tube would undoubtedly be as
great as that furnished by the output of a one-stage amplifier
coupled to the pocrer automobile antenna. For the average
home and motor-car installations this comparison is approxi-
matelv true. and thus we will require three stages of radio-
frequency amplification to compensate for the poor energy-
absorbing qualities of the smaller aerial.

By following this line of rcasoning, we have concluded that
a set made up of four —24’s and a —12A (all but one of these
heater-cathode tubes) offers the highest ratio of advantages to
disadvantages for vacuum tubes in automobile radio sets.
However. the success of other combinations in commercial and
home-built sets clearly demonstrates that our present selection
is not the only one capable of rendering satisfactory service.

base. The latter have the added advantages of
requiring no space for the swinging of a com-
paratively heavy tube panel, of allowing each tube to swing
independently of the rest, of avoiding the use of flexible elec-
trical connections to the socket and of simplifving construction
of the set.

Unfortunately this matter of compactness is not as simple
as though it were a mechanical problem. for we not only have
the problem of arranging the components of the instrument in
compact form. but we find that in doing so we have greatly
multiplied the difficulties due to undesirable electrical coupling
between circuits. With the high degree of radio-frequency
amplification emploved and the number of stages used, the
electro-static and electro-magnetic fields. if wvisible, would
probably look much like a fire in a box of pinwheels. Fortu-
nately, with screen-grid tubes. we need no neutralizing con-
densers for counteracting the capacitative coupling between
the tube clements. All of our cases of undesirable coupling
are out in the open, or comparatively so. .

Shielding

As a first step. the entire outfit must be enclosed in a me-
tallic shield to keep all parts from exerting any external intlu-
ence or from being affected by external influences. With the
exception of the antenna lead, which is the only path by which
radio energy should reach the receiver, all but filament connec-
tions must include choke-coil-condenser combinations of char-
acteristics suitable for preventing the radio-frequency current
from traveling outside the case. More specifically, each stage
must be so equipped to avoid interstage coupling as well.

Ncedless to say. the components of each stage must neces-
sarily be electro-statically shielded from each other. In group-
ing the units for this electrical isolation. the radio-frequency
transformer is enclosed in the compartment of the tube whose
grid it supplies rather than in that of the tube whose plate is
connected to it. It is well worth while to make the shield-
ing as nearly airtight as possible. Even then coupling is
sometimes effected through thick
aluminum or a number of sheets

Mechanical Features .

of brass. Naturally, this is of

Having selected the number and
types of tubes, we have the back- 5

Ve an electro-magnetic character. as
N7 can be shown by the use of an

bone around which to add and ar-

// exploring coil around such a

range the cobperating parts and ,
circuits. It is desirable to keep the " |

/ shielded case. With three-element
/) tubes, brass. copper or aluminum

dimensions of the set as small as |

4 shields usually
off :

suffice, but with

practicable. since it frequently hap-
pens that the smallest space 1s the

three stages of screen-grid radio-

frequency amplification 3/32 inch

o

most acceptable location for the

® aluminum is found to be insufficient

Ip
N

to care for the coupling in the

outfit. If a set is small enough it / Eh=25V. [—] :

can be mounted directly behind the » y Ep ==1_£?8\\//. closely arranged motor-car = set.
car’s instrument board, in which 4 89° 19 However, No. 24 B. & S. gauge
position it is possible to employ ‘ / | sheet iron. completely or even par-
directly connected controls. In // Eh= 2V. tially surrounding the tuning in-
most of the other possible locations 1 /1/)/ Egg:%gg ] ductances, overcomes the difficulty

size is of less importance. although

and makes the compact arrange-

g

Z

the smaller the set is the easier it

=

l ment thoroughly practicable. These

is to handle.

To atlain the minimum in physi-
cal dimensions we should select the
smallest standard parts and arrange
them, first. with regard to short
leads, and secondly for compact-
ness. In many cases this means the
preference of unmounted units.
since there is little use in making

FiG.4

\’
o |
8 7 6 5 4 3 2 4 0 1
NEGATIVE

These curves indicate that little or no loss in
efficiency is experienced when the tubes are oper-
ated below normal voltage values—a condition
which sometimes obtains when the automobile

battery is not fully charged the

shields. or rather magnetic paths.
must all be of the same size and
similarly disposed to their respec-
tive coils. in order that each circuit
may be affected to the same degree,
and thereby kept in resonance.
Not all cars have the same side
of the storage battery connected to
(Contined on page 960)
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You can easily revamp an Atwater Kent receiver

for auto-radio use by replacing the transformer

audio channel with a screen-grid resistance-coupled
audio amplifier

Rebuilt Broadcast Receiver
for Automobile Use

At small cost, you can experiment with radro for your
car by making the few simple changes outlined here

By John B. Brennan, Jr.

J0 ADIOQ for your car?” yvou ask yourself. “Well .

mavbe ves. maybe no. Other queslions concerning

price. ease of installation. and dependability of opera-

tion will naturally present themselves in quick order.”
“How much will an auto-radio receiver cost me?” “Can I
install the set in my car without inconveniencing myself or
passengers, or in any way impairing the normal uses to which
the car is put?” Once installed, what kind of results will I
get? Are they worth the trouble?”

The answer is “take a chance—see for vourseli—and be
agreeably surprised.” Auto-radio is here to stay. Not onlv
arc leading automobile and ignition concerns such as Cadillac,
Dodge, Delco-Remy and General Motors making auto-radio
installation in their cars optional with the purchasers but
many independent radio concerns are furnishing complete
sets, or kits from which auto-radio receivers may be assembled.

So that readers of Rapio NEws might take a chance. so to
speak, and become convinced. the Technical Staff has labored
and brought forth a compact, inexpensive and satisfactory
performing auto-radio receiver.

Early in our work the question presented itself. “Should
the set be completely built and wired from standard parts,
to fit a predetermined design or are there available receivers
which, with slight revamping, can be made to fill the bill?”

Building a complete set from the ground up had its advan-
tages. It could be built compactly. it could empioy the type
of circuit which by test had been found to give best results,
and it could be built to employ tubes giving maximum gain
under adverse  conditions.

Yet, in spite of all this, it was
argued. if a manufactured set
was available which had the
outstanding  advantage of
being inexpensive. then it
would be well to give some

This shows the new audio
end of the receiver. The
transformers have been re-
moved and the shelf holding
the resistance amplifier
mounted in their place

thought to the use of such a receiver. altering it to fit in
with our special requirements—requirements which use in
a car imposes and which are vastly different from those which
hold when the set is used in the home.

A fine-tooth combing of the market for such a set pro-
duced this rather interesting observation. The Atwater Kent
radio receiver, model 35. was available. its initial cost was
not great. it was compact. rugged, employed single control
tuning and did not require too many tubes for satisfactory
automobile operation. Being a model which has since been
superseded by others in the Atwater Kent line, it was possible
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Fig. 1 shows original AK-33 receiver circuit

which consists of a coupling stage, two tuned

r.f. stages, a detector and two transformer-

coupled audio amplifier stages. Those parts

which are marked “X” are to be removed
from the circuit

Removal of the audio transformers which are

held to the base by four machine screws is a

simple job. The wires to the filament switch

and rheostat are also removed and reconnected
outside the chassis

to buy one of these receivers for the insignificant
cash sum of $8.95.

This receiver employs six tubes of the battery-
operated type. The first is used as a coupling
medium between the antenna and the tuned r.f.
stages. of which there are two. Next, comes a
tuned. non-regenerative detector followed by two
stages of transformer-coupled audio-frequency amplification.
The set is compact to the nth degree, being probably the
smallest manufactured receiver housing six tubes. It is rugged.
Mounted in a metal can, the chassis is well protected, the
whole lending itself admirably to mounting in an automobile.
All in all the receiver could hardly be better suited for the
purpose, if it had been designed just for such use.

From the standpoint of quality of reproduction undoubtedly
there is room for improvement and surprisingly, at small cost.

To make our receiver operate with the right kind of quality,
we ripped out the two antiquated audio transformers and
substituted a single stage of screen-grid resistance-coupled
audio-frequency amplification. With this rejuvenation the set
performed remarkably well.

In Fig. 1 is shown the circuit of the receiver, B C. (before
the change). The rheostat controls only the r.f. stages and
is used as a volumé control. A fixed resistance in series with
the detector and audio amplifier tubes cuts down the applied
battery voltage to the five volts required by the filaments for
satisfactory operation. Each of the parts which are to be
removed from the circuit are marked with an “X.” Care
should be exercised in removing these parts to clip off their
connecting wires as close to the part as possible so that
connection may easily be made to these wires in the revised
circuit.

Next, in the order of procedure, is the preparation of a
shelf. made of bakelite, to support the resistance-coupling units,
by-pass condensers and new filament resistors.

Fig. 3 shows the details of construction of this shelf. It is
supported from the frame of the set by four brass studs, the
forward two, or those near the front panel, being slightly longer
than the rear two. These latter supports are fastened to
the chassis by removing two of the screws which hold the tube
socket shelf to the chassis. and then reassembling with longer,
6/32 machine screws which firmly bind all three, the chassis,
tube shelf and shelf supports.

When the shelf has been prepared and assembled, according
to the several accompanying illustrations, the wiring of the
set may be attempted. In Fig. 2 is shown the new circuit
diagram. Note that only the audio end differs from the
original circuit. By the use of the screen-grid resistance-

coupled audio stage, which replaces the old transformer-
coupled stage of dubious tone range, the audio quality is
greatly improved and at no sacrifice in volume, as might first
be thought to be associated with only a single resistance stage.

In this stage, a type -22 tube is used, employing 1335 volts
on the plate and 22%% volts positive bias on the screen-grid.
These values are not arbitrary and may require slight change.
With the use of this tube, it is necessary to use separate
filament resistors for the detector and both audio tubes.
For the detector and final audio stage, which employs a -12A
tube, 4-ohm resistors are used in their positive filament legs.
For the screen-grid tube, a 20-ohm resistor cuts down the
6 volts to the necessary 3.3 volts.

In wiring the receiver for the new audio channel follow
closely the circuit details shown in Fig. 2.

After this, the chassis may be re-inserted in the protective
metal case and attention given to the problem of installing
the set in the car. In most every instance this is a job to
be solved by each individual car owner. Of course, a few
general rules can be laid down but in most cases each
installation will require its own particular solution.

The set may be mounted on the dash, behind the dash,
under the driver’s seat or on the floorboards. The batteries
may be housed underneath the floorboards under the seats.
forward of the dash or in any convenient place . . . of
which there are not many.

Antenna location and spark plug interference elimination
are problems which also require solution and are dealt with
in complete fashion in other auto-radio articles appearing
in this issue of Rapio News.

The changes in the AK-335 receiver which are recommended
here particularly for automobile use. are applicable also to
other compact receivers, especially the other A.K. receivers
which are similar in construction. These changes are merely
a few of those which can be made for the purpose of adapting
the receiver to auto use. Others which might be experimented
with are the changeover to screen-grid tubes in the r.f. stages,
rewiring the primaries of the r.f. transformers so as to obtain
sufficient impedance in the plate circuit. and the use of a
~27 or =22 tube as a power detector.

After all is said and done, you have taken a chance, at not
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too great an expense, you have a workable auto-radio receiver
and you are permitted to listen to vour favorile program as
you travel along.

Once the changes in the receiver are completed it would
be well, before attempting to install it in the car, to make
a thorough test of its operating qualities especially in respect
to its pickup properties. Remember that the conditions under
which any radio receiver operates in a car are far different
from the conditions which hold when you are operating the
receiver at home. The greatest difference, of course. is in
the length of the antenna. In a car, the story is quite dif-
ferent. Iirst, the actual size of the antenna is very much
limited. Secondly, its height is not great, especially so when
vou consider that its effective height depends upon the rela-
tion of the position of the antenna to the body of the car.
which is usually metal. Thirdly, the plane of the antenna
changes every time you turn the corner. Some very interest-

The by-pass condenser and the three new filament resistors

are fastened under screws as shown

ing eficcts have been noted in this respect and they form the
basis of a special study of the problem. Fourth, some care and
patience must be exercised in properly housing and insulating
the antenna so as to make it as efficient as possible under the
adverse conditions under which it must work.

If vou are of an experimental turn of mind and don’t care
particularly what appearance is presenied by the outside of
vour car you might trv rigging up a multiwire antenna on the
roof of yvour car. Pioneers in this field even went so far as
to erect a fore-and-aft mast upon which were fastened
spreaders to support the antenna wires. Trucks which have
been fitted out for radio reception have found this method of
antenna construction particularly helpful.

Some experiments have uncovered the fact that strips of
wire screening, mounted under each of the running boards,
provided quite an excellent pickup when used for an antenna.

Too much serious thought cannot be given to this very
important problem. We meet up with an entirely new set of
considerations. As has been pointed out we are not dealing
with the same conditions as at home. Virtually we are erecting
an antenna inside of a shielded compartment—and expecting

[ C 2
VAR I 3
'F NOTE:-PARTS MARKED X ARE THOSE I
, = REPLACING PARTS REMOVED A- At B+az3 B+67 % B+185 c-9
i AND NEW PARTS FOR REVISED BLACK RED YELLOW  WHITE BROWN GREEN-
CIRCUIT. REEEOH
Fig. 2. The new circuit differs from the original only in

the audio channel. Here have been added two resistance-
coupled units, new filament resistors and a by-pass condenser

it to provide pickup on a par with that experienced at home.
Some job.

One other important item is the installation of an auto-
radio receiver is the production of man-made static, so
to speak, which is generated by the induction coil, spark
plugs and associated ignition wiring. Just look at the pic-
ture for a moment. Here we have a receiver in an auto-
mobile, the antenna probably is inside the car, or if not,
quite close to its metallic body, and finally we have in the
immediate vicinity of the very limited pickup agency a strong
source of interference. Unless the interference is practically
climinated, then attempts to increase the pickup powers of the
antenna will go for naught because it will, at the same time,
introduce more interference from the motor than a less effi-
cient antenna.

Several systems of ignition interierence elimination present
themselves. One of the best. of course, is to shield effectively
by flexible braided tubing, all of the spark plugs and other
ignition wires. Also, the Induction coil itself must be shielded
with an iron or tin can.

Another less expensive method is to insert in each of the
spark plug wires a resistance eclement of about 25,000 or
40,000 ohms. One of these resistances should also be inserted
in the common return lead to the distributor head. The re-
sistors should be placed as near to the spark plug as possible,
if not directly on them.

Fig. 3. Details for drilling the shelf. and for cutting and

tapping the studs which support the shelf are shown here.

Note that the front studs (those near the front panel) are
longer than those at the rear
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V \/ here Are those Radz’o
O PPORTUNITIES.

An answer to the skeptics who hold that radio is
overcrowded and that radio men are underpaid

O state publicly that a world of

opportunity awaits the radio-

trained man is to bring ava-

lanche of protests down upon
one's head. These letters come from
many sources, ranging from self-made
radio handimen to correspondence
school students and graduate radio
cngineers. Taking the protests at their
face value, one is compelled to grant
that radio is just about the last hope.
But rather than have thousands of
skeptics remain unanswered while we
continue to report on the opportunities
found in radio and allied fields, we ac-
cept the challenge and go to the mat
forthwith.

Opportunity—just what is oppor-
tunity? Arguments are only too often
based upon different interpretations of
terms. Opportunity, as employed in
our survey of radio, means briefly that
a given kind of work meets a given
type of man. If the work cannot find
the man, or vice-versa. there is no op-
portunity. Therefore, the mere posses-
sion of a radio diploma, as many of
our correspondents have pointed out,
does not necessarily mean an immediate
and astounding success in life. We
hasten to agree. There is nothing new
or unique in such a situation. It oc-
curs in many other fields also. Thus
the sheepskin for medicine, law or
engineering does not serve as an ap-
pointment to outstanding positions in
the respective field, the opinion of most
college graduates to the conirary, not-
withstanding. The proud possessor of a
sheepskin from any of our colleges is
simply receiving an Invitation to roll
up his sleeves and really go to work in
his chosen field. The outstanding posi-
tion must be sought and won by dint
of perseverance and hard work. There
is no royal road to success.

Why should radio be different? A
radio course is a matter of six months,
and represents an investment of from
one hundred to one hundred and fifty
dollars, as contrasted with four years or
more, and an investment of thousands
of dollars, for a course in another tech-
nology. Surely if the mere possession

By Austin C. Lescarboura

My. J. E. Smith, President,
National Radio Institute,
Washington, D. C.

Dear Mr. Smith:

Since finishing your course some three
years ago I have been on four ships and
have taken in all of the principal sea
ports of the world.

I took my Government examination in
New Orleans and made a grade of 86
per cent. out of a possible 90 per cent.,
on September 2, 1926. I got my first ship
on September 3rd—the next day—after
receiving my license. Here is one of the
biggest advantages of studying radio with
you—while taking your course I made
mcre than enough to pay for it in my
spare time working on receiving sets in
the neighborhood. At the same time I
made a name for myself as an expert
radio-trician, which was due solely to
your clear and easy, understandable train-
ing. R
I must thank Mr. Murray, your em-
ployment manager, for his untiring, effi-
cient and most appreciated help in secur-
ing a good job for me at WTIC.

What I consider the salient points of
your course are: your policy of giving
instruction to graduates on new appara-
tus; revising your course every time a
new and practical piece of apparatus
comes into use, and the prompt, cour-
teous and careful attemtion you pay all
students and graduates. This service
makes the N. R. I. course outstanding
and far superior to any other that I have
as yet seen.

With grateful thanks and regards, I am

Sincerely yours,
Warrace E. RusHiNG.

www americanradiohistorv com

of a radio diploma immediately en-
titled one to a big paying position, we
should have nothing but radio men in
this world. Too many graduates of
radio correspondence schools and radio
resident schools expect to secure posi-
tions of outstanding importance the
moment they complete their studies.
Without practical experience, they con-
template leaping over the heads of prac-

tical radio workers and taking key
positions. And yet these same men. if
confronted with similar expectations

expressed by budding doctors. lawyers
or engineers, would be the first to ridi-
cule such foolish notions.

No, radio is no different from any
other line, as far as easy and immediate
success is concerned. Due to the rapid
development and unforeseen expansion
of radio technique, there are many and
exceptional opportunities in the radio
field, but these opportunities call for

“men with proper knowledge, training

and executive ability.

Let us examine the question of
proper knowledge. Many of the pro-
tests received are, frankly, written in
the poorest English. This may be
taken to indicate a modest education.
Few of the writers of such protests
seem to realize that radio, bringing
workers in close contact with the public,
expects keen, well-educated men, par-
ticularly for key positions. Everything
else being equal, the well-educated man
is certain to receive preference. Citing
an instance of the need for general
education quite as well as radio train-
ing, the writer recently attended a
gathering of radio correspondence-
school graduates in Washington, D. C.
The occasion was the Fifteenth Anni-
versary of the National Radio Institute.
At its own expense, that organization
had brought its outstanding graduates
from all parts of the country, and even
from Canada and Bermuda. Spending
two days with these men, the writer
was in a position to determine just what
makes for success in the radio field.

First of all, it was immediately ap-
parent that these successful radio men
were intelligent, fairly well educated,
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Radio room on the Ile de France, where the operators
who man this newest of equipment spend their working
hours between visits to Paris and New York City

and ambitious. Many of them spoke at the banquet, and in
other ways indicated that they were born leaders of men.
Also, these men were unanimous in regarding the radio corre-
spondence course simply as the tool with which to go to work,
and not as the final opportunity itself. Furthermore, these
men displayed the keenest interest in radio progress, and
wanted to know what was expected by way of developments
in the future. They were, in brief, not living on their past
glory and training, but rather growing up with radio progress.
Some were college men; others were from various highly
organized ficlds; many were born merchants who would be
selling stoves or groceries or grain if they had not been at-
tracted by the romance of radio. But in each case it was
evident that these men had the basic foundation for success,
and that they had taken the radio route instead of a more
prosaic one.

Aside from a fundamental education which is as essential in
radio as in any other profession, there is the question of radio
training. Many who protest are really untrained. They are

of the seclf-taught handy-man variety. They think they know

radio. While such men can no doubt take care of servicing
on the old-style baitery type receivers, with all components
exposed, or again make simple adjustments and repairs on
preseni-day all-electric sets, they are quite incompetent when
it comes to servicing receivers in which all components are
sealed, and must therefore be diagnosed by continuity tests
and measurements. Many so-called radio men have built “‘hay-
wire” receivers and transmitters, and immediately feel com-
petent to assume charge of a broadcasting station. Or again,
in the matter of radio operating, many men who can handle
code at 25 words per minute, wonder why they cannot make
the grade of chief operator on board the palatial ocean liners.
It never occurs to them that the chief operator should do
thirty-five words per, minute and be above the ordinary.

One great trouble with radio men. we are told by Rudolph
L. Duncan, President of RCA Institutes, and the mentor of
thousands of radio students and graduates. is that they stop
studyving too soon. Radio, explains this authority, is in a con-
stant state of flux. Tt is developing all the while. The man
who stops studying when he receives his radio diploma is apt
to find himself in the boots of Rip Van Winkle when he goes
looking for a job a few years later. The radio operator aboard
ship has an unrivaled opportunity for study. He works no
more than two or threc hours out (Continued on page 953)

Myr. R. L. Duncan,

R. C. A. Institutes, Inc.,
New York City.

Dear friend Mr. Duncan:

When I left New York the first of June I carried with
me the thought that were it not for your kindnesses and
the instruction received from the school I probably would
still be standing behind a lathe in some dirty machine shop.
Although it was my trade, I always was dissatisfied, and
therefore I sincerely say that the R. C. A. Institute was
the means of me getting into a new field of endeavor and
one in which I am very much satisfied.

From the very day that I went to work for R. C. A. as
a ship operator I have moved steadily ahead, both in
knowledge and in salary. I believe I told you when I
saw you last that 1 was coming to this station WEBC
as chief operator, and so I did. I think it’s about as good
a job as one might expect at this stage of the game.

Before closing I might state that you have my permis-
sion to use my name as rveference to the splendid instruc-
tion which may be obtained from your school, also for the
fair and courteous attention given those who attend from
near and far. 1 can never speak too highly of you and
your school.

Sincerely,
EuceNE J. KRUSEL.

The transmitting room at WEAF. More than fifty of the Na-
tional Broadcasting Company’s technical operating staff are radio
school graduates
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Curve. A shows the frequency response of the final
model of the amplifier. Curve B was an experimental
model built to determine the maximum high-frequency
response. One type of straight-resistance-coupled
amplifier with output trans-
former is shown at C. Curve
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High quality reproduction with
terize this public-address unit

By Hugh S.

D is typical of transformer-
coupled designs which are
common

LTHOUGH the use of
screen-grid tubes in ra-
dio-frequency amplifiers

has become quite com-
mon, their application to gen-
eral-purpose audio-frequency
amplifiers has been retarded by
a number of shortcomings. Prin-
cipal among these is the fact that
very high coupling impedances
must be.used to take advantage
of the gain that may be secured
and the circuit and tube input
capacity which necessarily load

the interstage unit. seriously af-
fect the high-frequency trans-
mission. With the advent of a
number of speakers which have
been announced. or will be in
the immediate future. which are

TON~OFE PUSH. - -
BUTTON SWIGH

MOMENTARY 1 =
CONTACT. =
- BWITCH

very satisfactory up to 8,000 or
more cycles, a decided impetus
has been given to the design of
amplifiers with a flat frequency
characteristic up to 10.000 or
more cycles.

Then, too. a resistance-coup-
ling device is almost a necessity
when operating out of the —24 type tube into a high impedance,
due to the difficulty of securing a high and uniform impedance
with the inductive type of couplers. The use of a high resis-
tance necessitates the use of a high-voltage power supply with
a resultant increase in cost.

The S-M 692 amplifier was built with the requirements of
uniform transmission over the entire useful audio range, inter-
preting this broader frequency range in terms of the require-
ments of the new speakers and the insistent demand for ampli-
fiers which are capable of reproducing speech faithfully. Al-
though a number of amplifiers have very satisfactory bass re-
production, at the upper end they begin to cut off at about
6.000 cycles, or even sooner, and at these frequencies (at nor-
mal intensity) the ear can detect a minimum difference of
approximately ¥4 d.b. An inspection of the curves of two of
the dvnamic speakers which are credited with reproducing the
voice most clearly has shown that although they suppress the
bass slightly. the important difference is in the high-frequency
response. One such speaker goes down to 30 cycles very satis-
factorily and vet sounds much *‘crisper” than the uual type of
speaker and more distinct, due to the upper register which has
been extended up to more than 3.000 cycles without any pro-
nounced peaks. The faithful reproduction of speech requires
a uniform amplification of all of the harmonics or overtones

A schematic wiring diagram of the completed amplifier.
permit either —-50 tube plate current or some of their currents to be measured
1s shown at the right-hand side.
first one in the filter system, is housed in a separate can so that it can be
replaced, if necessary, without disturbing the large condenser bank. The momen-
tary contact switch is closed when the cover and false bottom are in place

The special circuit to

The 2 mfd. 1,000 volt condenser, which is the

as well as the fundamental. That is. when the note middle C
on the piano is to be amplified not only the fundamental note
or frequency of 236 cycles must be amplified, but the over-
tones of 3512, 1,024, 2.048 cycles, etc. The relative intensity of
the fundamental and the overtones must be retained, since it is
the relative values of these which distinguish a piano note,
say. from a flute note of the same pitch. If the higher over-
tones or harmonics of a piano note are suppressed the note
retaining these overtones (many of which lie in the range of
from 6,000 to 10,000 cycles) that makes the reproduction of
plano music in the “‘talkies” so poor.

The ear, which is a delicate though imperfect mechanism,
enters into the final problem of translating variations in air
pressure or sound waves into the sensation of hearing. Its
sensitivity varies greatly with frequency or pitch and with in-
tensity or loudness. The ear’s response to different sound in-
tensities is not uniform. If one sound appears to be twice as
loud as another of the same pitch it has approximately four times
as much power. In other words, the intensity or loudness is
not directly proportional to the sound energy, but to the loga-
rithm of the power. If the logarithm of the sound energy is
taken it therefore provides a much better measure of the ear’s
response, which is the final thing in which we are interested.
* Engineering Department, Silver-Marshall, Inc.
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ample reserve power charac-
that may be assembled from a kit
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These curves illustrate the contribution of primary
resonance in a transformer to bass or low-frequency
response and the effect of the leakage reactance and
distributed capacity on the high-frequency response. A
preliminary design with very
good bass is shown at A.

Curve B shows the final de-
sign which was developed to
improve the high-frequency
end and the curve starting
at C and ending at D is for
the transformer without any
primary resonance effect

The sensitivity of the ear va-
ries with frequency as well as
with intensity. At very low fre-
quencies of from 30 to 40 cycles
the ear cannot detect a differ-
ence of less than 3 d.b. (about
449, increase). so there is no
point in keeping the response
uniform or “flat” within any
closer limits. At frequencies of
6.000 to 10.000 cycles at normal
intensity. the ear is much more
sensitive and can detect differ-
ences of ¥4 d.b. or less than 109,
difference in voltage amplifica-
tion.

= The curve of the completed

Jacks to permit the measurement of individual tube currents, the push-button
switches and the -50 tube bias control may be seen in this view. The tubes are
placed in the rear perforated compartment which fully protects them. The input
plugs which permit ready connection of input and output circuits are shown at

the right and left front corners

For example. if one sound has two units of energy and another
cight, the energy ratio is four; that is. the latter has four times
as much energy as the former. The logarithm of eight, how-
ever. is only twice that of two. so that the logarithms of the
two numbers gives a better measure of the ear's response to
the two.

For this reason the unit “decibel,” abbreviated d.b.. has been
used in giving the amplification curves of the amplifiers de-
scribed.  (Quantitatively, the decibel is defined as twenty times
the common logarithm of the ratio of the output to the input
voltage. or ten times the common logarithm of the ratio of the
output to the input power. The actual values which are com-
monly required are as follows:

Percentage
Voltage ratio  difference D.B.
1.3to01 30¢% 2
1.6tol 60 4
2 tol 100¢; 6

In changing losses in decibels into percentage. the percentage
the smaller value is of the larger must be taken so the voltage
ratio of %2 to 1 would represent a difference of 509, or 6
decibels (corresponding to an increase of 2 to 1).

amplifier is shown in curve A,
Fig. 1. This shows that the
curve is flat within the limits of
precision of the measuring in-
struments to from 100 to 5.000
cycles. At the very low fre-
quency end of this curve the
minimum perceptible difference,
at normal intensity, according to Fletcher. is about 314 d.b.
At the extreme upper end of the curve. which has been ex-
tended in the graph up to 14.000 cycles. the minimum percep-
tible difference is nearly as high as at the low end. due to the
decreasing ear sensitivity near 16,000 cycles. As far as the ear
is concerned, thercfore, the curve is substantially flat over the
entire audio range.

For the sake of comparison. the curves have been plotted in
d.b. rather than in voltage gain for the reasons given above.
This makes the difference in the overall voltage amplification
less apparent. but it simplifies the comparison of individual
coupling units which will be considered later. Curve A. for
example. has a gain of 72 d.b. which correspond to the voltage
amplification of 4.000. Curve D, on the other hand. which is
typical of three-stage audio-frequency amplifiers which are now
common, has a maximum gain of about 63 d.b., corresponding
to a voltage amplification of less than 1.600. Over the more or
less flat portions of the curve, A has 150¢/ more amplification
than B, and the difference at the high-frequency end is even
more striking. At 10.000 cycles. curve B has fallen to a
voltage amplification of 100 or to about 10¢/ of the value at
1.000 cycles. Curve A, on the other hand. is about 10%
higher at this frequency and has an amplification at 11.000
cyvcles equal to that at 1.000. (Continued on page 963)
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Socket-Power for the

“BOy SCOW” Four

A power supply for the ‘“Boy Scout Broadcast Recerver’
from whick filament current may also be obtained

By John B. Brennan, Jr.*

Scout Four™ receiver described in last month’s Rapro

NEws. the B-C power supply unit may be used suc-

cessfully with any receiver requiring plate voltages
not greater than 180 volts and grid biases not greater than 40
volts.

It will be remembered that the receiver described in the last
issue of Rabro NEws employed four tubes, namely, a tuned
neutralized stage of radio-frequency amplification, a regenera-
tive detector and two stages of transformer-coupled audio-
frequency amplification. In all of the stages but the last type
—01A tubes were used. the final stage emploving a —12:\ tube.
The voltage requirements for
this set were 90 volts for the
r.f. stage. 43 volts for the de-
tector stage. 90 volts for the
first a.f. and 135 volts
for the power amplifier
stage. Grid biases of
414 and 9 volts were
required for the first
and second audio
stages, respectively.

The building of a
suitable power supply
unit capable of meet-
ing these requirements
does not entail a great
deal of originality in
design. since the circuit
found most suitable
through satisfactory use
over a period of years
has not been altered
materially.

New and radical
changes in some of the parts which may be employed. however.
assure us that the supply unit we build nowadays will give
unsurpassed performance over a greater period of time than
was possible with the older. less periected type of apparatus.

For instance. it is possible now to build a power unit incor-
porating in its construction such items as the electrolytic con-
denser and the rapid heat dissipating. accurate, and easily con-
trolled voltage divider resistance banks. In an astonishingly
small space. by means of the electrolytic condenser, it is pos-
sible to obtain a total capacity of some 24 or 32 microfarads,
whereas in the older tvpes of power supply units the space
required for the same capacity would have been fifteen or
twenty times greater, and at a correspondingly greater cost.

With voltage divider resistance banks it is now possible to
obtain units which are easily regulated and which, once set,
maintain their resistance value within limits, are quict in
operation and are built to dissipate a maximum of heat without
injuring the element itself. Compare this to the days when
burn-outs were frequent. resistance values wandered all over

!-LTHOUGH designed especially for use with the “Boy

*Scoutmaster, Troop 3, Hollis, N, Y.

By means of the conveniently

located voltage divider three

accurately adjusted plate volt-

ages and two grid bias voltages
may be obtained

The parts have been mounted

on the baseboard with ease of

wiring and compactness upper-
most in mind

the map and regulation was
something greatly sought for
but never permanently ob-
tained. Yet some surprisingly
good power units were designed
regardless of these many handicaps.
That conditions are now in our favor
can hardly be denied. Which brings us
then to a consideration of the immediate
problem at hand—that of designing a satisfactory B-C power
supply unit for last month’s receiver.

Essentially al! power supply units furnishing a d.c. output
from an a.c. input comprise a step-up transformer to supply
voltage values which are in excess, slightly, of those actually
required by the plates of the tubes to be supplied. a rectifier
unit to change the stepped-up alternating current to a pul-
sating d.c., a filter unit to smooth out the ripples in the pul-
sating d.c. so as to provide a pure direct current to the plates
of the tubes, and finally an output voltage divider system
which provides voltage values ranging from the full or total
output from the filter section to zero volts (B—).

Choice of line or power transformers depends largely upon
the voltage which is required for the plate of the power tube
in the receiver. For instance. one type of transformer will be
satisfactory for a device which is to supply a receiver employ-
ing in its final audio stage a ~71A tube. whereas it will not be
at all satisfactory for a power unit which is intended to supply

,/
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You can't go wrong
if vou wire vour
power supply from
the picture wiring
diagram shownabove.
Each part is shown
in approximately the
same place that it
occupies in the fin-
ished job

Compare this illus-

tration with the dia-

gram above, if you

are at all in doubt

about the identifica-

ticn of the various
parts

One socket (for rectifier tube)

One Mershon filter condenser, three-section, cach $
(C1)

One Electrad truvolt voltage divider (R)

Five Flechtheim filter condensers, 1 mfd. (€2, C3, C4, C3,
C6)

One baseboard, 7% inches by 10 inches by 34 inch

One box Corwico stranded braidite

One Triad. Eveready, CeCo or Marvin =S80 rectifier tube.

When these parts have been obtained they should be in-
spected for loose nuts, bolts and the like, since it is much
easier to tighten them when the parts are first obtained than
when the construction has been completed.

Fig. 1 shows the manner in which the parts are laid out on
the baseboard. Along the rear edge is placed the transformer
and the filter choke. Directly forward of these two pieces of
apparatus are placed the socket for the rectifier tube at the left.
and the filter condenser at the right. In front of the rectifier
tube socket is placed the
batch of output flter

mid.

condensers. while along
the front edge of the

plate voltage to a receiver employing a
~45 or —-30 tube (which would require
very high voltages). Choice of a recti-

haseboard is located the

output voltage divider.

Wiring is simplicity it-
seli. Tweo tvpes of wir-
ing diagrams are shown
for the builder’s guid-
ance. That in Fig. Z
is what is called a sche-
matic circuit where the

fier tube is governed by the size or volt-
age output of the transformer which is

parts are represented

finally chosen. In installations which
supply power tubes up to and including
the =45, a type =80 or full-wave rectifier
tube is satisfactory; but for power units
intended to supply tubes of the -30
tyvpe, either a single-wave rectifier of
the -81 type or two of them connected
for full-wave rectification must be employed, since they alone
arc capable of handling the higher voltages.

And so we might continue showing how it is necessary to
pick the parts for the job that they must do. Suffice it to say
that for the particular power unit under discussion here, parts
have been chosen from both a performance and an economic
standpoint.

They are:

One Pilot line transformer, No. 398 (T)

One Pilot filter choke, No. 395 (L)

supply.
above.

This is the schematic circuit of the B and C power
It jibes completely with the picture diagram
The dotted lines indicate those units which are
self contained, such as T, the transformer; L, the filter

svmbolically. Fig. 3
shows a picture wiring
diagram where each part
is represented in picture
form, the connections
being shown as actually
made in the construction.

On the power transformer only one filament winding is used.
that for the filament of the 80 tube. Other filament windings
are provided and if the constructor so desires he mayv rewire
his receiver to take the ~27 type of a.c. tube. emploving the
2.5-volt winding and the 3-volt winding for the —12A tube in
the power stage.

To put the power unit in operation it is necessary only to
connect the terminal wires from the receiver to their respective
terminals on the voltage divider of the power supply device.
plug in the cord of the line (Continued on puge 936)

choke, etc.
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Here are the constructional details for adding a three-stage resistance-coupled audio=
frequency amplifier to the tuner unit described last month

receiver we strive for

three things. Iirst we

want good selectivity.
That is, we want the receiver
to be able to tune in one de-
sired station at a time, to the
exclusion of all others. Sec-
ondly. the receiver must be
sensitive. That is, it must be
able to reach out. so to speak,
and pick up signals from sta-
tions which are far removed
from the location of the re-
ceiving station. In other
words, what we want is dis-
tance-getting ability. Then.
the third thing that we want
in a receiver is good tone quality repro-
duction.

The sensitivity of anyv receiver is de-
termined largely by the design of the
tuner unit, and a satisfactory tuner for
the Junior Radio Guild Receiver was de-
scribed last month. The unit described
this month takes care of the audio ampli-
fying job of the receiver. It is this sec-
tion of the receiver which amplifies the
feeble impulses from the detector, sent
along tu it by the r.f. amplifier. It is this
part of the receiver that builds up the
signals so that we can hear them (without
the aid of earphones) at full room volume
with a loud speaker.

Generally speaking, there are three main
types of audio-frequency amplifiers. These
are the transformer-coupled audio-fre-
quency amplifier, the impedance-coupled
audio-frequency amplifier, and the resist-
ance-coupled audio-frequency amplifier.
It is tke latter one which we have se-
lected for the Junior Radio Guild re-
ceiver to the work of amplifying the
received signals. In addition to the fea-
ture of resistance coupling. which makes
for very fine tone quality in any receiver,
we are using in this receiver, the now
well-known screen-grid tube. Two such
tubes are used in the first and second
stages of resistance-coupled audio-fre-
quency amplification, while in the third
stage, the power stage. a —12 tube is used.
The advantage which lies in the use of
the screen-grid tube in a resistance-
coupled audio-frequency amplifier is that
it produces tremendous amplification per

IN the design of a radio

Fig. 1—Three stages of resistance-coupled
audio-frequency amplification comprise the
Junior Radio Guild audio channel. Two
screen-grid tubes of the -22 type and a
power tube of the —~12A type are employed

AST month we described
the construction of the
tuner section of a six-tube re-
ceiver. This month the audio
channel is added. There are
two things to note about this
audio amplifier: it employs
three stages of resistance coup-
ling, making for very excel-
lent tone quality, and, second-
ly, screen-grid tubes are used.
The Junior Radio Guild
department teaches you about
radio by showing you how to
build receivers. Eight lessons
have already appeared, some
giving elementary theory,
others describing construction
methods. Keep abreast of the
times and add to your prac-
tical knowledge of the art by
following these constructional
articles.

stage; more than we could
obtain if we were to use the
common —-01A type of tubes.
These latter tubes have an
amplification factor of ap-
proximately 8, whereas the
screen-grid tube has a theo-
retical amplification of 250
and a practical amplification,
depending upon the circuit in
which it is used. of 20 to 30.
So, vou see, there is a real
advantage to be obtained in
the use of screen-grid tubes
in a resistance-coupled audio-
frequency amplifier, provid-
ing the correct type of cir-
cuit is employed.

The circuit described here is flexible
enough <o that if it is desired, the builder
may substitute a larger type of power
amplifier tube for the —-12A. In other
words, if he wishes to employ the —71A
he may do so with only slight changes in
the circuit. Of course, with the use of
this new power amplifier tube not so
much volume will be obtained as with the
—12A tvpe, but, on the other hand, it
will handle more powerful signals which
are passed along to it by the previous
stages of audio-frequency amplification.
This can be readilv seen when we point
cut that the amplification factor of the
—~12A tube is 8, while the amplification
factor of the -71A is only 3. On the
other hand, the —12A type-of tube can
handle a signal which is on the order of
about 9 volts, whereas the —=71A tube can
handle a signal which is on the order of
approximately 40 volts. If the change-
over is made from a —12A to a —71A in
the power stage. it will be necessary to
apply different voltages to the grid and
plate circuits of the power tube than are

|
é LOouD
“‘ SPEAKER
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indicated en the circuit diagram, Fig. 1. The values of volt-
age indicated on this figure are for the —12A type of power
tube and if the change is made to the —71A. 40% volts will
necessarily be required on the grid of the tube in place of the
9 volts, as shown. and 180 volts will be required on the plate
instead of the 135 volts, as shown. This will mean that to
accomplish this it will be necessary to bring out extra leads
to the batteries, since not erough leads are provided in the
connector cable.

In Fig. 2 is shown the picture wiring diagram of the three-
stage resistance-coupled amplifier. Note how similar in con-
struction it is to the schematic circuit shown in Fig. 1. In
the latter, symbols are used to represent the various parts
which are employed in the circuit, while in the picture wiring
diagram an actual picture is drawn of each of the parts em-
ployed. Coupling hetween the first audio amplifier tube and
the tickler circuit of the deteclor tube which was provided for
in the tuner unit described last month is accomplished through
the use of a resistance-coupling device. Similar resistance-
coupling units couple the first, second and third audio stages.
In the output circuit a loud-speaker coupling transformer is
emploved to connect the speaker to the plate circuit of the
power tube. The advantage of its use lies in the fact that it
removes the battery from the speaker windings, which other-
wise would paralvze it to cause distortion. The filament cir-
cuits of each of the three tubes is provided with a scparate
filament resistor—in the case of the first two tubes, a resistance
sufficient to drop the applied six volts to 3.3 volts necessary
for the operation of the screen-grid tubes. For the power
amplifier tube, the 4-ohm resistor drops the 6 volts to the re-
quired 35 volts.

In some cases. after the amplifier is set up for operation, it
may be found that coupling through the wiring of the receiver

(o)
&
bid

A behind-the-panel view of the JRG

Six which illustrates the symmetrical

lavout and neat design which character-
ize the receiver

By-pass and coupling condensers

are mounted underneath the sub-

base together with the filament re-

sistors. Practically all of the wir-

ing is done underneath, making for

a very neat appearing top panel
appearance

is produced to cause an audio oscillation. In this case it will
be necessary to by-pass the r.f. currents in the screen-grid cir-
cuits by the inclusion of the by-pass condenser, C4, whose
position in the circuit is shown in Figs. 1 and 2.

Details for mounting the various parts which comprise the
resistance-coupled audio-frequency amplifier are shown in the
accompanying photographs and circuits. Along the rear of the
sub-panel. in the place previously provided for the audio am-
plifier. are arranged the three resistance-coupling units. the
three-tube sockets and the output transformer. Underneath the
sub-panel are located the coupling condensers for the resistance-
coupling unit. the filament resistors and the by-pass filter con-
denser. if it is found necessary to include this latter unit in
the circuit. Full wiring details for hooking up the receiver are
shown in the picture wiring diagram in Fig. 2. The schematic
circuit is shown in Fig. 1.

Once the set is wired
and ready for opera-

tion, it will be found
likely that it will be
- necessary to experi-
R ment with the plate
voltages so as (0 make

TO L2
oF

CET.
CIRCUIT

TO TUBES
IN_ TUNER
SEC'TION

~
FIL.
SW.

!

\
-

the receiver operate
satisfactorily. For in-
stance. depending upon
the tubes used, and
since no two tubes are
(Cont’d on page 936)

LOUD SPEAKER

Fig. 2—The JRG Six
audic amplifier circuit
in picture form. Note

C-9v (EROWN)

i how similar in lavout it

B+22 5V (GRAY) is with the schematic

<
r

B+35V (BLUE) circuit shown in Fig. 1.
E ek etien By studying the two vou

A- (BLACK) H g
will easily learn how to

A+ (RED)
use symbols and read

circuit diagrams
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~RADIO NEWS HOME LABORATORY EXPERIMENTS~

Laboratory apparatus used to obtain the data presented here

Tuned Circuits and How They Function

HAT happens when we tune a receiver? We turn

the dial, one station fades out, another comes in.

Why? By this simple question we are brought
immediately into direct contact with some of the

most fundamental problems in radio. This apparently ele-
mentary question is one of the most difficult to explain.
When a radio receiver is tuned the operator demon-
strates—although he probably doesn’t realize it—one of
the most fundamental things in radio—the characteristics
of “tuned circuits.” We have all seen diagrams of “tuned
circuits” such as that indicated in Fig. 1. Here L is the
coil, which consists of some 50 to 100 turns of wire wound
on a tube, and C is the variable condenser, which consists
of a number of metal plates, some stationary and others
movable, the two groups of plates being insulated from
each other. One of the ends of the wire from the coil
is connected to the movable plates, and the other end is
connected to the stationary plates. See Fig. 2. .
Now we all know (if we don’t we can find out by open-
ing up the cabinet of a receiver and watching what happens
as we turn the dial) that when we turn the dial of an
ordinary receiver we cause the movable condenser plates
to turn and mesh more or less with the stationary plates
Evidently this operation of tuning a set has something to
do with the position of these plates. We can also deter-
mine the fact, by referring to the list of call letters on
page 332 of the October issue of RADIO NEWS, that
the movable condenser plates are most completely meshed
with the stationary plates when we are tuned to some sta-
tion broadcasting on the longer wavelengths around 500

is located on Long Island, N. Y. Now we set up the coil,
the condenser and the meter, and as we slowly turn the
condenser dial we watch the meter. If we start at the
position where the movable plates are all out of mesh we
will find that it will be necessary to rotate the dial until
the movable plates are about two-thirds in mesh before
anything happens. Then we will note that the meter will
rather suddenly begin to indicate some current, and that
the current will very rapidly increase as the dial is slowly
turned. Then the needle of the meter will, for a moment,
reach a high point and stop increasing. As we continue to
turn the dial the needle will rapidly begin to return to zero.
If we were to plot the movements of the meter needle
on a piece of cross-section paper, we would get a curve
like that of Fig. 3. This is known as a “resonance curve,”’
and the point at which the needle indicated a maximum
current is the point of exact resonance. Now when we
tune a single control set having several tuned stages, the
dial causes several condensers to turn, so that we get the
combined effects of several of these “tuned circuits.”

In tuning a set we cannot ordinarily measure the current
as we did in the preceding experiment, for the currents
are too small. But in place of the current we can listen
to the loud speaker volume and note that it rises, reaches
a maximum and then decreases exactly as did the current.
And whenever we tune to a station we will note the same
things—a rapid rise, a definite peak and then a rapid fall.
Now we have. perhaps, some idea of what happens when
we tune the set, and we can picture in our mind the rising
and falling currents in the various tuned circuits. But why

meters. When we are do these circuits behave
listening to low wave- in this manner?

length stations around Coco”x\? %;WLRE STATIONARY Here we have to get
200 meters we will note v at the meaning of some

that the condenser plates
are almost completely
out of mesh with each
other.

Let us take a coil and
a condenser and connect
them iIn series with a
meter which will indi-
cate whether there is any
current flowing in the
circuit. Now suppose we

FIG.1

new terms. We are all
familiar with the word
“impede.” Rust in a
water pipe impedes the
flow of water through
it—and in electrical cir-
cuits there are certain

T VAQJABLE ‘ things that impede the
PLATES CONDENSER flow of currents. Just
FIG.2 as we could plot a curve

showing the impedance

lived but a short distance
from some broadcasting
station. WEAF {for ex-
ample, whose transmitter

Fig. 1, extreme left, shows a simple tuned circuit.

sents the coil and C the tuning condenser.

shows in picture form how the parts for such a circuit are
arranged

offered to the flow of
water due to various
amounts of rust in a
pipe, so with electrical

L repre-
Fig. 2, to its right,
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OU, too, can be trained for a big-time radio

M job... Clip this coupon now and send for
this FREE BOOK . . . Read it page by page. ..
see for yourself why thousands of fellows just
like you are now making from $50 to $100 a
week . . . why many others earn as high as
$10,000 to $15,000 a year and even more. This
free book gives you 40 fascinating pages of
pictures and text, all about RCA Institutes,
the only school that is endorsed by the Radio
Corporation of America . . . The school that
actually sends you radio instruction direct from
RCA.. .. the very source of radio achievement!

Easy to Learn Radio
At Home in Your Spare Time
Let the RCA Institutes Home Laboratory Train-
ing Course give you the real inside facts of

radio . . . quickly and easily. Use your spare
time to train for success with the rer.arkable

Clip this Coupon NOW !

0pen this

and you open
the door to

CCOES

in

1 A ]] l

outlay of screen-grid apparatus given to every
student of this course. You learn how to solve
every radio problem such as installing, repair-
ing and servicing fine sets. This is the training
that will help you to make money in radio!

RCA Graduates in Big Demand

For more than 20 years, there has been a well-
paid position in Radio waiting for practically
every graduate of RCA Institutes. This is a
record unequalled by any other school. Only
the vast resources of RCA could give you this
practical training . ..

Send for this Free RCA Book
“Radio . .. the Field
of Unlimited Opportunity”

Start today on the road to Success in Radio. ..
Send for this FREE BOOK. Every page is
packed with pictures and text telling you all
you want to know about RCA Institutes, the
oldest and foremost Radio training organization
in the world. Radio can easily be YOUR ROAD
TO SUCCESS . . . That’s why you should

937

FREE BOOK

RCA INSTITUTES, Inc.
Dept. EX-4,75 Varick Street, New York

Gentlemen: Please send me your FREE 40-page book
which illustrates the brilliant opportunities in Radio
and describes your laboratory-method of instruction

CMA INSTITUTES. INC.

at home!
SPONSORED BY
. L 3 Name
Formerly
Radio Institute of Address
America
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: Fig. 3—As a circuit is tuned to a certain -
R "’\'&., freqxj‘e‘ncy the current in .the cmfmt grad- 5% R
MAXIMUM ually increases to a maximum value and > REACTANCE
- CURRENT Fi1G.3 then decreases similarly. A curve of U ;o
z this action would look like that shown Z. B
& to the left o INDUCTIVE
> ﬁ REACTANCE
- Fig. 4—Capacitive reactance decreases o
= with increase in frequency, while induc-
L tive reactance increases. The two curves 2
< to the right illustrate this action ®
b SMALL &
g CURRENT . . . i
= . circuitswecan ance of the coil, so &
z
J . plot curves show- that they cancel =, |
ing the effect on each other, the &3 | ;
DIAL READING the flow of current ~maximum amount ~ v INCRE‘ASING “VERY
of various types of of current flows LOW e T QUENCY —™™  HIGH

and the signals are

loudest. FIG.4

electrical impedances, as the following will show.

In electrical circuits the three essential types of im-
pedance are resistance, capacitive reactance and inductive For those who know algebra, all these facts can be
reactance—capacitive reactance is the impedance to the explained by equations. The capacitive reactance is:
flow of current offered by a condenser, and inductive re- 1

actance is the impedance to the flow of current offered by X¢ =
a coil of wire. The latter two types of impedance are not IniC
constant but depend on the frequency or wavelength of  ;n4 the inductive reactance is
the current—the impedance due to resistance is fairly con- N1 — 276l

stant. At very low frequencies the capacity reactance of
a condenser is very large and the inductive reactance of a
coil is verv small. At very high frequencies the capacity

When a circuit is in tune these two effects are oppesite
and equal. That is

reactance is verv small and the inductive reactance very :I‘c = XL
large. That is: — 2L,

The actual value of either the inductive or capacitive 2t C =
reactance is also a function of the size of the condenser . T N
or coil—large condensers have less reactance than small and transposing and solving for “f” we get
condensers, large coils have more reactance than small 1
coile. We can therefore vary the impedance either by R —
changing the frequency or by changing the electrical size 2nvLC

Since all the factors except C are fixed, in tuning we
actually determine the capacity C which satisfies this equa-
tion, so that the circuit will be resonant to the frequency
“f* of the station we want to receive.

The height of the
curve of Fig. 3 depends

of either the condenser or the coil.

If the variation with frequency of the reactance of a
coil and of a condenser is plotted in the form of curves
we get the results given in Fig. 4. Now the laws of electri-
cal circuits are such that
the impeding effects of -

a coil and a condenser Inductive Capacitive largely on the resistance
have opposite effects on Frequency T Renotance Resistance of the tuned circuit and
a circuit. so that when practically, the maxi-
thev are both in the same Very low Smal L B . mum current at reso-
circuit they tend to nul- (el mall arge ssentially nance in a simple tuned
lify each other. The re- Very high Large Small constant circuit is inversely pro-

portional to the resis-
tance of the coil, for the
condenser usually has negligible re-
sistance. Therefore twice the coil
resistance reduces the current at
resonance to half; if the coil resis-

sulting impedance of a
circuit to the flow of cur-
rent is found by subtracting the in-
ductive reactance from the capacitive
reactance. This has been done in
Fig. 5. Here we note that at one

Fig. 5—By subtracting the inductive
reactance from the capacitive react-
ance, we find the resulting impedance
of a tuned circuit. At “A” minimum
impedance is offered by the circuit to

point. “A.” the impedance reaches a
minimum value, and that at frequen-
cies either higher or lower the imped-
ance rapidly increases. We also can
observe the very interesting fact
that if we look at this curve upside
down it has a form somewhat similar
to that given in Fig. 3 where we
plotted the current in the tuned cir-
cuit. Just as the greatest amount of
water will flow through the pipe that
offers the least impedance to its flow,
so the point of maximum current in a
circuit must correspond to the point
of minimum impedance.

This is the point that tells us what
happens when we tune a receiver.
What we are doing is adjusting the
capacity to a value such that, at the
frequency of the station we desire to
receive, the capacitive reactance is
exactly equal to the inductive react-

the received signal, whereas at points
either side of “A” the impedance in-
creases
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INCREASING FREQUENCY
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stance is reduced by a factor of four
the current is four times greater.
From the standpoint of getting large
currents at resonance it is important
to use low resistance coils.

It should be realized, however,
that the resistance of the circuit has
a marked effect on the current only
at or near the resonant point. At
all other points the reactance rather
than the resistance determines the
current. At a point where the re-
actance is say of the value of 100
ohms the current will be practically
the same whether the coil has a re-
sistance of one ohm or ten ohms.
But in most cases we are anxious to
get large amounts of current at reso-
nance relative to the currenis that
flow with the circuit out of resonance
and it is for this reason that the coil
resistance is important.
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EAR

THE DIFFERENCE AND

SEE THE REAS ON

IN EVEREADY RAYTHEON

4-PILLAR TUBES

Eveready Raytheon! It
combines the highest degree of sensitivity with lasting, rugged

HERE is an entirely new type of tube . . .

strength. The patented .Eveready Raytheon 4-Pillar construction—
a revolutionary improvement—safeguards fragile elements against
the dangers of shipment and handling. Eveready Raytheon elements
are assembled on jigs, to put them in most sensitive relation to each
other. The 4-Pillar construction anchors these elements where they
belong—assuring you of a new standard of reception.

You can see this exclusive construction inside an Eveready
Raytheon. Look at the diagram on this page. See the solid, four-
cornered glass stem. Notice, imbedded in it, the four sturdy pillars

4-PILLAR TUBES

patented EVEREADY

supporting the elements. That
shows why Eveready Ray-
theons are stronger than or-
dinary tubes—and why they
give you the best reception

Showing the exclusive,

RAYTHEON 4-Pillar construction, with jts solid,
four-cornered glass stem, its four rigid pillars,
and anchorage to a stiff mica plate at the top.

you can possibly get from your
present receiver. No other tube
can be made like this, because
the 4-Pillar construction is
patented.

Eveready Raytheons come

«

LONG LI
HﬁD}OKTU‘I.I
ik

4-PILLAR SCREEN GRID

EVEREADY RAYTHEON SCREEN GRID

TUBE, ER 224. The weight of the four large

elements in this type of tube makes the exclusive

Eveready Raytheon 4-Pillar construction vitally
Important,

in all types. They fit the sockets in every standard A. C. and battery-
operated receiver in use today. They are built by the makers of the
famous Eveready Layerbilt “B” Batteries—another radical improve-
ment in radio. Get a set of new Eveready Raytheons from your
dealer, and enjoy their reception today.

NATIONAL CARBON Co., Inc.
General Offices: New York, N.Y,.

Branches: Chicago Kansas City
New York San Francisco
Unit of and Carbon

Union Carbide § Corporation

Trade-marks
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RADIO NEWS INFORMATION SHEETS

By Elmore B. Lyford

the ratios of two different powers. voltages or
currents in a transmission system (usually tele-
phonic or radic). and both of the transmission
units in general use express this ratio in a logarithmic form.
Of the two kinds of units, both of which are in in-
ternational use. one is based on the Naperian system of
logarithms (to the base “e”), and appropriately called the
“Neper.” and the other is based on the decimal system of
logarithms (to the base 10) and called the “Bel.” Deci-
mal multiples and sub-multiples of both of these units are
also in use, such as the ‘‘deci-neper” and the “deci-bel.”
The number of transmission units in the case of a ratio
of two powers is

3 TRANSMISSION unit is an expression to denote

P,

In the Naperian svstem ¥ loge

In the decimal system logio

2

The number of transmission units in the case of the
ratio of two voltages or two currents, assuming an equal
resistance value for each, and thus making the square of
these ratios equal to the power ratio, is—

E. L

or log,

In the Naperian svstem loge
L

Transmission Units

Index No. 621.319.2

E. I

In the decimal system 2 logi or 2 logy,

The transmission unit which is most in use in this coun-
try is the one which is based on the decimal system—the
Bel—and having a value of one-tenth of that defined by
the above equations. This is the “‘deci-bel,” which is
abbreviated “db” and which is often referred to simply as
“the Transmission Unit” and abbreviated as “TU.” There-
fore:

1 135
db = TU = — log.,
10 P.

The following table gives the numerical value of some
of the more common power ratios corresponding to par-
ticular numbers in decibels:

Power Ratio Transmission Units in Db.

1. (= 10% 0 (=10 logw 1)
1.259 (= 10%%) 1 (=10 log, 1.259)
10. (= 10Y) 10 (== 10 logs, 10)

100. (= 10%
1000. (= 10°%)

20 (= 10 logw 100)
30 (= 10 log, 1000)

RADIO NEWS INFORMATION

SHEETS

By Eimore B. Lyford

cabulary of the broadcast listener. These are

used quite freely, but often without a very clear

idea of the exact meaning of the terms. Below is
given, as simply as possible, the real meaning of the more
common of these expressions.

Amplification Constant. or “Mu.” The most easily un-
derstood. and, at the same time, most easily misunderstood
term used in connection with vacuum tubes. It is a num-
ber which expresses the theoretical maximum of voltage
amplification which might be obtained from the tube under
ideal conditions. It refers only to the voltage amplifving
characteristic. and gives no indication of the power
handling capacity of the tube. This theoretical maximum
can never be fully attained in practice, but in a well-
designed circuit as much as 90 of this voltage gain may
be realized.

Plate Impedance. This is the impedance, or resistance,
in ohms. to an alternating current in the plate circuit of
the tube. It is the impedance of only that part of the
plate circuit which is within the tube itself, ie., the space
between the filament and plate of the tube. The plate
impedance of a vacuum tube varies inversely with the
plate voltage used on the tube, but is practically constant
at all frequencies.

Mutual Conductance. This is a term suggested by
Hazeltine in 1918 to serve as the “figure of merit” or an
over-all measure of the goodness of a vacuum tube. It
is designated as follows:

RADIO has brought many new expressions into the vo-

Vacuum-Tube Nomenclature

Index No. 330.4

Mutual conductance = glnpihﬁca.tlonc‘(mstamt
plate impedance

The higher the amplification factor of the tube is, in
general, the better suited it is for radio use, and the lower
the plate impedance is, the less of the output will be used
up within the tube itself, and the more there will be left
to make use of outside, where we want it. From the
equation given it may be seen that raising the amplification
constant of the tube will make the figure expressing its
Mutual Conductance larger, and that lowering the Plate
Impedance will have the same effect.

Micromhos. The unit used to express the value of the
Mutual Conductance of a vacuum tube is the Micromho.
Since the unit of resistance is the “ohm,” its opposite, the
unit of conductance, is called the “mho” (ohm spelled
backwards). The Mutual Conductance of any vacuum
tube works out as only a small fraction of a mho, so to
make it come out in whole numbers it is generally ex-
pressed in “micromhos,” or millionths of mhos.

Let us take a common example, and see how these terms
work out. The accepted value for the amplification con-
stant of a UX201A is 8.5. Its plate impedance with 90-
volt plate supply is given as 12,000 ohms. The mutual
conductance of such a tube under these conditions, there-

8.5 . .
<2000 ¢ 0.000708 mhos. This is a diffi-
cult figure to write and to use in computalion, so that it is
generally expressed as 708 micromhos.

fore, would be
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Here’s 2 New Amplifier

With a Wallop
You’ll Never Forget!

The New S-M 692

Power, and more power—more gain than you ever imagined
could come out of a three-stage amplifier. Tone quality—a flat

44 to 13,000 cycles. Set one up~—try it—and you’ll know why
we feel so proud of it!

You’ll notice the difference in the “highs”—the usual falling-
off around 6,000 cycles simply doesn’t start till up around 11,000.
Voltage amplification totals 4,000-—three times the usual three-
stage totall With proper input transformer there is plenty of

gain—as high as 90,000—even for “distant” microphone pickup T T
——or 20,000 from a standard phonograph pickup. High resistance g | i LLHY 12000
input—operate the 692 out of any source of impedance up to LT I | \ |
100,000 ohms. Operate it directly into any speaker systemn— 60 L | {H] 14000, |
sixteen combinations give output impedances from 8 to 125 ohms |
—eliminating any possible distortion in speaker transformer. - % - R i
Test the 692 just once on your oscillator—and you’ll use it g . 1 I
thereafter as a standard to test your speakers! g 1 |
Tubes required: 1—'24, 1—'45, 2—'50, and 2—’81. 30 -'-4— HH .
Price, completely wired, less tubes, $147, net. = Il I
; 1
' |

And the S-M 712—the Ideal Tuner o l . ” T
| {1

o] 30 100 1000 10,000 30000
CYCLES

Just the radio tuner vou've been looking for as a feed for that power instal-
ladion. And what a tuner! Allelectric, single-dial (no verniers), pre-selector,
power detector, battleship shielding cabinet, individually shielded r.f. coils, and
all r.f. circuits individually by-passed and isolated—making the 712 absolutely
stable and free from oscillation. And it’s absolutely guaranteed to out-distance Curve of 692
and out-perform all competition regardless of price.

This curve was not taken at plates of owtput

Tubesrequired: 3—°24, 1—27. Wired, less tubes, $64.90 net. Parts total $40.90. tubes, but inciudes output transformer. If in-

The 712 requires separate power supply (214 volts A, 180 volts B) if used with but transformer of the speaker is removed,
692 amplifier. Or S-M 677 amplifier (45 push-pull, 2-stage) supplies all ABC curve shows frequency characieristic as fed
power required: price, $58.50 net. direct to speaker.

The S-M 735—Short-Wave “Bearcat”

The first all-electric short-wave set on the American market, the S-M 735 is easily
the “bearcat” of them all. Four plug-in coils cover a wave-length range includ-
ing both amateur and American and foreign short-wave broadcasting (16-6 to 200
meters). Two extra coils extend the wave-length range to cover all American
broadcasting. The 735 presentsastonish-

ing quality in a remarkably inexpensive W I 0 I e D D O 0

receiver. Price, wired, less tubes, $64.90. Silver-Marshall, Ine.

Parts total $44.90. Tubes required: 6405 West 65th Street, Chicago, U. S. A.

_________ Please send mc, free, the latest S-M
» 3 . B ) - >
1—'24, 2—'27, 2—45, 1 80. Catalog; also sample copy of The Radiobuilder.
Yorenclosed. .. ___._______ in stamps, send me the
following:
- 50c Next 12 issues of The Radiobuilder
.00 Next 235 issues of The Ruadiobuilder

SN DATA SHEETS as follows, at 2¢ each:

- 730, 731, 732 Short-Wave Sets

255, 256, ctc., Audio Transformers
720" Coast-to-Coast” Screen Grid F our
075ABC High-Voltage Power Supply
710 Sargent-Ruyment Seven

678PD Phonograph-Radic Amplifier
669 Power Unit

722 Band-Selector Seven

735 Short-Wave *'Bearcat’”

712 Tuner {(Development from the
sargent- Rayment)

.17. 677 Power Amplifier for use with 712
vo.18. 772 DC Band-Selector

- 19. 692 Amplifier

The Radiobuilder, « monthly publication telling the very latest developments
of the S-M laboratories, is too valuable for any setbuilder to be ithout.
Send the coupon for a free sumple copy, or to enter your subscription if you
want it regularly,

Over 3,000 Authorized S-M Service Stations are beinyg profitably operated.
Write for information on the franchise.

SILVER-MARSHALL, Inc.

6405 West 65th Street Chicago, U. S. A.

QM*Nquo»w

Name

,,,,,,,,,,,,, = S N g S
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RADIO NEWS INFORMATION SHEETS

By Elmore B. Lyford

The Three-Element Vacuum Tube

Index No. R-333.1

but lower than that of the

R. LEE DE FOREST
first introduced the
third electrode into a

vacuum tube in 1907.
In the following year an addi-
tional patent was granted him
covering the construction of
this third electrode as a wire
gauze or grid, interposed be-
tween the filament and the
plate—substantially the same
arrangement that has been used
ever since.

plate.

When a grid is inserted in
this field it will, if left free,
first assume the potential of
the field at that point. It soon
captures some of the passing
electrons, however, and as-
sumes a more negative poten-
tial, obstructing the flow of
electrons by so doing. If we
vary this grid potential by a
C battery, shown at the extreme

The quantitative effect of
this third electrode, or grid. was
first set down by H. J. Van Der Bijl in 1913, though its
general effect had been explained soon after its discovery

To understand the effect of this grid, we must first
understand the conditions which would exist in its absence.
With the filament giving off negative electrons, and the
positively charged plate attracting them, there is an elec-
trostatic field between the two. Every point in this field
has a definite potential, higher than that of the filament,

left of Fig. 1, we can make
the grid oppose the electron
flow to any desired degree, and get correspondingly vary-
ing plate currents, as shown by the meter.

We use the three-element tube in radio by making the
incoming signal voltage vary the grid potential (Fig. 2),
instead of by varying the C battery as shown above,
and causing it thus to control the plate current of the
tube. This plate current is much greater in effect, but
the same in electrical form, as the original signal.

RADIO NEWS INFORMATION SHEETS

By Elmore B. Lvford

Sensitivity of the Ear

Index No. R-534.4

HE human ear is an ex- 12 \/_,_ _ of the many experimenters who
tremely sensitive sound- 11 LT T~  have investigated the question
detecting device, but also _A// of ear sensitivity should be
an extremely erratic onc oY v widely divergent. These in-
when it comes to detecting o. // vestigators reach from Lord
sounds of different pitch or / Raleigh, in 1877, down through
frequencies. No two ears have 8 4 g | Wead, Wien, Webster, Abra-
exactly the same “sensitivity > 5 / B ham, Kranz and to the work of
curve’—not even the right and E // Fletcher and Wegel in recent
left ears of the same person— g 6 > yvears. Of all of these, the av-
and the curve of every ear is 2 . erage curves of Wien and of
full of small peaks indicating i Fletcher and Wegel are prob-
particular frequencies to which 4 N wies CURVE a}llﬂy the HLOSt signiﬁcant(,l ang
that ear, for some reason, is - : they are the ones reproduce
more than ordinarily sensitive. 3 B - FLETCHER AND WEGEL CURVE. in the accompanying graph,
In addition to all of this, the 2 drawn to the same scale.
sensitivity of the ear varies Wien’s curve shows a much
slightly even from day to day, 1 greater sensitivity throughout,
and considerably over a period 0 ! but the two curves agree in
of vears. and with age. In o 8 b g 3 2 o general shape. These are loga-
general, the older a person is, - o o « < & rithmic curves, so that a sensi-

the less sensitive are his ears
to the higher {frequencies—
those above 3,000 cycles.

In view of all of this, it is not surprising that the results

FREQUENCY - CYCLES PER SEC

tivity difference of three units
means an energy difference of
1000/1. The curve of Fletcher and Wegel was computed
after they had tested both ears of forty-one persons.
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“ENJOY A GOOD INCOME!
TRAVEL » LUXURY

WITH ALL EXPENSES

PAID

We Have
DoneasMuch

YOU

“While working in this country prior to “Mr. Fisher recently left for Europe as a }
sailing for England Mr. Fisher traveled “Sound Engi_neer for a large manufacturer of |
considerable.” Sound Equipment in charge of Installation.” ”‘

New York City,

Mr. F. AL Jeweél. ngl. Mg. - p Oct. 21, 1929. WE ARE THE
U ANTEE Projectionist Sound Institute, Easton, Pa. |
AU LiE Dear Mr. Jewell: AUTHORITY AND [w

The training that I received from vou has qualified me as o i
INSURES YOU an Engineer on Sound-Projection and I am now emploved THE EMINENCY OF I

as an Installation Engineer of Sound Equipment, enjoying

a nice income and getting a chance to travel over the coun- OUR MEMBERS
o try, with all expenses paid. i
OF FUTURE Recently I had the opportunity of accepting a2 position as IS NOT i
Sound.Engineer for a chain of theatres, also a chance to go i
to England in charge of installation over there. SUBJECT TO
INDEPENDENCE I cannot speak too highly of vour Institute as a medium for |
- C any one with ambition to achieve success in this field. CONTRADICTION I

Sincerely vours,
HERMAN FISHER.

PROJECTIONIST SOUND INSTITUTE

EASTON PENNA. ‘1

PROJECTIONIST SOUND INSTITUTE, R.N.4 ||
P. O. Box No. 28, Easton, Pa.

'HI
Gentlemen: I

I'lease send me, by return mail, full details of yvour Special Scholarship Prop-
osition on Sound Projection.

SEND IN THIS COUPON FNE

PROPOSITION.

|
|
|
|
RIGHT NOW FOR SPECIAL =
i
|
|
!
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Radio News Manufactured Receiver Circuits

7 sPEAKER

VOLUME

A AT

CDNTRD}_

A A AT AT

]
2 POWER TRANS.
B )

;f%ﬂ,,

[t

~ KEY TO CABL
CONNECTOR =~

8+ AMP. VOLTAGE

B+ POW'R VOLTAGE
B4 DET, VOLTAGE
[

FIELD COIL

DYNAMIC
SPEAKER

1
2
3
4 = {COMMON,

5 _ 2.5V. AMPLIFIER
6 REATER VOLTAGE
7 _ 2.5V. DETECTOR

8° 7 HEATER VOLTAGE H -
S _  AC.LINE TFD. 600V 2 MFD. { MFD. ™| MFOD.
10 SWITCH iehy W\M/ [ = 400V, 400V, 200V

HE Fada No. 35-B receiver, a.c.-operated, embodies the
following features:

1. Four tuned, stabilized circuits.

2. Power detection.

3. High quality two-stage audio channel, employing push-
pull in the final stagec.

4. Eight tubes, as follows: 3 —24’s; 2 —27’s; 2 =50’s; 1 —80

5.

Provision for phonograph pick- up attachment.

The receiver, composed of two units, namely, the tuner-
amplifier and power supply. is a.c.- operdted throughout. Com-
plete circuit details of both units are shown above., Values
of resistors, coupling condensers, etc., together with a chart
for identifying the various voltage taps on the power unit,
are also shown.

BOSCH N2-48

-24

HREE stages of tuned radio-frequency, making use of

screen-grid —24 tubes. are employed in the Bosch Model 48
radio receiver, The power detector, a —27 indirect heater
type tube, is followed by a pair of —45's in a push-pull
combmatlon Due to the extremely high gain obtained in
the radio-frequency portion of the receiver, it has been
found unnecessary to use the conventional two stages of
audio amplification. A -80 tube provides full-wave recti-
fication in the power pack. The power pack has been built
into the receiver chassis, eliminating the need of a two
conipartment console. The current nccessary for the exci-
tation of the dynamic speaker field coil is also obtained
from the rcceiver-power supply.

Each of the tuned r.f. stages are individually shielded
and bypassed to prevent intercoupling effccts.

WENER
8T

T:g T };

\ i

\‘\\. 3 L/C/c/:*r* \/:/:/:/:/0/:/:/“\/:/_‘/\)
———————d
bbb d %
A"E“’OT i 2 3 4 5 6
b YT
KA AT A A A DA KA A A A % D;N:&AI%
— L é SEREIS
. [ (

SWITCH
Hov. Ac.
INPUT
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De Forest “ high vacuum’® Screen
Crid Audion No. 424, a note-
worthy development of the
De Forest Laboratories in 1929,

When a set is giving trouble, the service man
looks, first, for faulty tubes. And according
to a leading magazine devoted to the radio
industry—three cases out of five the trouble
is found in the tubes.

How many calls due to faulty tubes have
you had in the past year? What did these
calls cost you? It is of the utmost import-
ance for radio set dealers to eliminate these
costly calls as far as possible, if full profits
are to be enjoyed.

While even the best tubes are not a cure-
all for all radio troubles, De Forest Audions,

Dr. Lee De Forest, whose invention of the radie vacuum
tube in 1906 made radio broadcasting possible.

service calls

because of their higher vacuum and sturdy
construction, are the acknowledged friends
of the service men. As one set dealer told us,
“when my men find De Forest Audions in a
set, they look for trouble somewhere else.”
Service men, who are out on the firing
line, can always feel that they have, in
De Forest, a backing of complete coopera-
tion, Our Engineering Department is ready
at all times to supply data or any specifie
information bearing on their problems.
Write to our home office and your letter

will receive prompt and intelligent attention.

AUDIONS

DE FOREST RADIO CO., PASSAIC, N. J.

Branch Offices Located in

Boston, New York, Philadelphia, Atlanta, Pittsburgh, Chicago, Minneapolis,
St. Louis, Kansas City, Denver, Los Angeles, Seattle, Detroit, Dallas, Cleveland
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NEWS from the VMl ANUFACTURERS |

A Traveling Showroom

The Expando Company has developed
a highly specialized automobile body for

radio selling, manufactured in
production for installation on

leading automobile companies’
chassis. This auto body “Ex-

pando™ is a specially constructed
unit requiring width of only
five feet while traveling. The
operation of electric power con-
trolled by a single lever, swiftly
and smoothly expands the body
to ten feet in width, providing
ample space for the demonstra-
tion of radio sets. The top,
which can be raised, combines
utility  with increased head
room, the higher ceiling ensur-
ing greater ease and comfort to
the prospective customers. Slid-
ing glass windows are adjustable
to any wanted degree for ventilation.

\\U«\’."’“"_'-\.-."'."
TR

B

TANGE R

-

SN

Electrad’'s tandem resistance control

High Voltage Volume Control

Electrad. Inc., announces a new Super-
Tonatrol Model B. which is particularly
adapted for use by manufacturers, be-
cause of its compact size and cover ar-
rangement. If desired, two completely
isolated circuits may be controlled by one
shaft.

An advantage offered by the dual or
tandem type Super-Tonatrol is that a
tapered resistance can be used in the an-
tenna circuit, and a uniform resistance
operated from the same shaft can control
the grid circuits. The resistance varia-
tion in the antenna circuit is extremely
small during the first half of the knob
rotation which assures smoother control
of powerful signals. Both the single and
dual units are available in all the usual
resistance ratings or tapered curves dissi-
pating three watts. The Super-Tonatrol
is encased in a handsome moulded bake-
lite cover.

A New Receiver

According to the Stromberg-Carlson
Company, the highest developments in
radio apparatus designs for reception
from the present-day broadcast stations
are included in the new Stromberg-Carl-
son No. 632 low-type art console. This
receiver is particularly suited for modern

small rooms and is equipped with -24
screen-grid tubes in each of the three
amplifying stages, and a single output

Expando’s demonstrating body

stage is made possible by the use of one
—45 power tube and a highly efficient
loud speaker. A -27 tube is arranged
as a linear power detector with auto-
matic bias which is self-adjusted to the
proper value for the strength of the sig-
nal received.

One of the outstanding features of the
No. 652 is the large diameter clectro-
dynamic speaker which employs a non-
rattling moisture-proof cone. and is sus-
pended flexibly to give extra sensitiveness.
The receiver is operated by three control
knobs; a single station selector, a volume
control and an off-and-on switch. As in
all Stromberg-Carlson receivers, provision
is made for using the audio system in
conjunction with a pickup for electrical
reproduction of phonograph records.

Stromberg-Carlson’s receiver No. 652

www americanradiohistorv com

An Electric Pick-up

The Webster Electric Company an-
nounces a new pickup, the “2B.7 It is
available in two models, for
either battery operated or a.c.
sets, and employs the famous
low inertia stylus bearing utiliz-
ing an all metal pivoting action,
eliminating the necessity for
bulky construction.  Highest
grade Cobalt magnet steel pro-
viding greatest possible density
is used, permitting the pickup
head to be extremely small and
compact, with the weight of
only 44 ounces on the record,
eliminating entirely the need of
counterbalancing or  springs
Unique features include absorb-
ing arm bearing with pivot at
the base, and the turning of the
head for conveniently inserting
the plain needle, as well as a volume
control incorporated in the base.

2.
fis
i

i

Lk

Webster’s phono pick-up, “2B”

A4 New Volume Control

The Radio Receptor Company of New
York, makers of the Powerizer Sound
Amplification Systems, announces the in-
ception of a new line of volume controls
or faders for sound system use. These
volume controls, in all ranges and sizes,
are designed for unusually strenuous duty
over long periods of time. The Radio
Receptor Company has recently an-
nounced the perfection of a line of mi-
crophones, electrical pickups. dynamic
speakers and other components of sound
system associate equipment, since the de-
mands made for such devices in public
address work is far in excess of the capa-
bilities of conventional radio equipment.

A Midget Resistor

The tiniest metallized resistor, accord-
ing to the Engineering Department of the
International Resistance Company, is
rated at one-third watt and has stood up
continuously under loads as high as two
watts. The unit, with an overall length
of five-eighths of an inch and a diameter
of three-sixteenths of an inch, is used in
talking picture amplifiers, and is available
in ranges from thirty ohms to several
megohms.  Fifteen units, usually em-
ployed in what is known as the fader or
attenuation control.  Wire leads two
inches long facilitate mounting and sol-
dering.
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Donald MecNicol
Past President 1. R. E.
Fellow A. 1. E. E.
now
Editorial
Director
of

Radio Ingineering

and
Projection
Engincering

Donald MeNicol, Fel. A. 1. E. E., Fel. I. R. E., who for some years past has been Advisory Editor
of RADIO ENGINEERING and PROJECTION ENGINEERING, will, in March. 1930, actively

take up the work of editing these two technical journals.

Mr. McNicol has been closely identified with radio engineering since the beginning of the science
in this country, and is a past president of the Institute of Radio Engineers. He is the author
of hundreds of lechnical papers on radio, including the extensive work: The Engineering Rise in
Radio, which had a wide reading in all parts of the world.

He was for four years chairman of the Commitiee on Communication, American Institute of Elec-
trical Engineers. and for eight years a member of the publication committee of that Instirute. He is
internationally known in radio and communication circles and is the author of four standard text-
books on communication subjects.

Radio FEngineering has been published as a
monthly journal for ten years. It covers the
broad field of radio manufacture, engineering,
testing. servicing, ete. It also treats thoroughly of
the various industrial applications of radio and
elecironic ecircuits—conmunication. and experi-
mental television, aeronautical and marine com-
munication, public address systems, etc.

Projection Engineering is  published
monthly. and deals with engineering de-
velopments of sound and light projection,
television and theatrical engineering. The
manofactare, design, installation and opera-
tion of home and theatrical motion picture
and talking motion picture apparatns s
treated exhaustively.

Neither Publication is sold on newsstands.

Bryan Davis Publishing Co.. Ine.. 52 Vanderbilt Ave., New York City. Please check your
( ) ( Radio Engi . classification.
. : « .
L. Enclosed find- 6200 L/t subscription to acio tnameerine. ;
{ $3.00 for 2 yrs.§ 1 Projection Engineering. 0 Manufactorer
2. Enclosed find $3.00 for one vear’s subscription to both publications. sl S, B
purchasing agents. cte.
Name .o ] Engineer
Address ... [ Techniecian
Town and State . ... ... .. e Any other occupation

PLLARE PRINT YOUR NAME AND ADDRENS s
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"The Rad

The Short-Wave

Editor, Radio Forum, Sir:

UST a few lines to thank you for the article in the October,
1928, issue of Rapio News, describing the short-wave
superheterodyne. I have made four radio-frequency
transformers according to your data and hooked them

up, and have had excellent results. For example, last evening
at 5 o’clock I sat down and tuned in G3SW, in England, and
held it till 6:30, changing at that time to KDKA, which I held
with excellent volume till 7:40 p.m. Turning on the set again
at 8:45, KDKA came back with a real loud-speaker volume, as
did KGO at Oakland, California, which is the first time I have
heard anything west of Omaha. At 10 o'clock the volume
started to build up
s0 greatly that it

Rapro News ror Arnin, 1930

10 Forum

Superheterodyne

placing them with .00015 or .00025 mfd. condensers, and on the
broadcast band the set would not operate successfully with the
smaller condensers.

We are showing the diagram and specifications for a short-
wave superheterodyne which will work very efficiently on
wavelengths up to 150 meters. The set was constructed by
the writer with a second oscillator coupled, as shown, to the
last intermediate-frequency transformer. This was used to
receive continuous wave code signals. The set employs four
tubes in the radio-frequency section, which would make a total
of six tubes in the complete receiver. Three or four stages of
intermediate-frequency amplification may be used instead of
the two specified,
thereby increasing

had to be cut ! the radio-fre-
down, slaying this L__] ¢ eTeRNAL L o 2 quency amplifica-
way till 2 am, } oscusor 375 B g tion and also the
when I closed i 72 ¥ selectivity.

down for the Lg ; f §‘ To AuDio This short-wave
night. After ex- QL o 3 b superheterodyne
perimenting some ! | 7 | COI’Il)SiStS of a short-
time with wvarious \.,imm,;," ? I | wave regenerator
c_letecté)rt}tlulies{hl - “r [ 4 | dﬁtector cilrcuit of
foun a e e ! [ the usual type,
—12A tube as a de- ! LX"% [ coupled to an I;i)n-
tector gave much = SHORT-WAVE UNIT 1 R4 i termediate-fre-
better results than E A CIEEaE B+45VOLTS quency amplifier,
any others. ' operating on a

Thanks for this
excellent hook-up.
Parker Baldwin,

Tocopilla, Chile.

(Ep1Tor’s NotE—Due to the enormous amount of interest in
short-wave superheterodynes, we fell that it might be well to
repeat what appeared in the “I Want to Know” department in
the October, 1928, issue of Rapio NEws. Here Mr. C. 0. Lo-
renz, of San Antonio, Texas, asks: “Can I make an 8-tube
Ultradyne receiver, remove the antenna coil and oscillator coil
and replace them with plug-in coils for short waves? Vil the
oscillator work correctly with these few turns, and could the
tickler coil in the modulator circuit be wound to cover all of the
short-wave bands® If the Ultradyne circuit will not work cor-
rectly in this matter, will you give me the constructional details
for a suitable
short-wave super-
heterodyne, speci-
fying the correct
intermediate-fre-
quency amplifier,
and giving the
values of all the
parts used?” The
answer to this
question follows:
“We do not be-
lieve that the
model L2 Ultra-
dvne would be sat-
isfactory for re-
ceiving short
waves, since the
values of the tun-
ing condensers
both in the an-
tenna and oscil-
lator circuits would
have to be changed, and we doubt if the oscillator would
operate correctly on the various short-wave bands. The .0005
mfd. tuning condensers employed in this set have too great a
minimum capacity to be used successfully with the short-wave
receiver, and this would necessitate removing them and re-

Fig. 1. Circuit diagram of the

950 TURNS OF NO. 32 D.C. C WIRE ]
0

N EACH COIL

4

_--___-.S)‘..___A._

Fig. 2. Details for constructing the filter
coupler

short-wave tuning unit and intermediate frequency
amplifier

rather low fre-
quency. When
dealing with waves
below 125 or 130
meters, the detuning to an incoming signal offered by an oscil-
lator detector is not sufficiently great to cause any appreciable
loss in signal strength. For this reason, we can make the
first detector self-heterodyning. In this way it can be made to
furnish the intermediate-frequency by beating on the incoming
signals. This arrangement is similar to that used in the usual
superheterodyne, except that with the latter a separate oscil-
lator is used. In Fig. 1 the coils L, L1 and.[,2 are the primary,
secondary and tickler, respectively, of the {#ut circuits. They
can be made of almost any form of coil designed for short-wave
work. The tuning condenser CI has a capacity of .00015 mid.,
and the regenera-
tion control C2 a

value of .00025 8l
?ﬁd' The radio- PRIMARY T SECONDARY
requency choke 2570 TURKS. b
coil in the detector OF NO. 36.. ! ZSOFONTOU?SS
plate lead is ex- ENAMELED | ENAMELED'
tremely important, WIRE | WIRE
and a very good 5 !
one should be used. it i %V%TE ”éggé
As will be noticed, 3 2
the grid return of % i
the detector is i !
placed on the mi- et |
nus A battery ter- FIBRE —— FIBRE
minal. It was TUBE ! DisCs
found that this : {
method gave more e e N
faithful operation DETALLS OF T2 AND 13
than the wusual

of —

cost returns,
although both
methods should be
tried and the bet-
ter one used. If one desires to make the radio-frequency choke
coil, it can be wound on a half-inch tube with approximately
150 turns of No. 30 to No. 36 double cotton-covered wire,

employing either random or slot winding. (Cont’d on page 963)

Fig. 3. Cross section view of an inter«
mediate frequency transformer
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Tune In as You Travel

(Continued from page 919)

to get consistent radio reception. This will
also offer a means whereby recorded talks
describing hotels and points of Interest
along the company’s right-of-way can be
featured.

To provide the alternating current nec-
cssary a special motor-driven unit is used.

Each radio-equipped car is fitted with
headphones for each traveler in addition
to a Joud speaker for use when required.

Specially arranged programs for train
reception are a feature of the Canadian
National Railways broadcasting. These
include brief summaries of the news,
market quotations and baseball scores.

—— B

Current Comment
(Continued from page 921)

development of radio receivers for aulo-
mobiles, which are just about reaching per-
fection. Tt is the desire of these corpora-
tions to have their equipment available
for the radio automobile market this sum-
ner. It is not my purpose to enter into any
public argument with you concerning the
desirability of automobile radio equip-
ment, but I shall be very pleased to wait
upon vou at anv time vou see fit. in order
that we may have a chat about this situa-
tion and in the meantime, merely sug-
gest that vou give some consideration to
the serious-minded folks who are bending
a real eifort to do an outstanding service
for vour State as well as the others in
our country without first letting them
present their case to you.

Sincerely yours,
ARTHUR H. LYNCH,
Editorial Director.

—_— 4@ —

Television Through a Crystal
Globe

(Continned from page 903)

picturc projector, at the broadcasting sta-
tion.

The receiver consists of a cathode-rav
tube cspecially designed for this purpose.
The principles of the cathode-ray tube
are well known from their application
for oscillographs. The low-potential
tvpe of cathode-ray oscillographs is of
the sealed-off {ype, but the amount of
light available from the screen is far too
small. In order to give sufficient bril-
ltancy for the picture of 3-inch size, the
tube should operate at least at 3,000 volts.
For larger pictures still higher voltage is
vequired, since the brightness increases
with the accelerating voltage. According
to these requirements. a new tvpe of ca-
thode-ray tube was developed. This is
shown in Figs. 1 and 3. An oxide-coated
filament is mounted within a controlling
electrode, C. The cathode beam passes
through a small hole in the front part of
the controlling element and then again
through a hole in the first anode. A. The
first anode accelerates the electrons to a
velocity of 300 to 400 volts. There is
also a second anode consisting of a me-

(Continued on page 954)

information.

THE AMrap CORPORATION
= S o

T
Hil

SPARTON | ZENITH
OLONIAL |perOREST %2
SLEY ToonORAFOE

6]@’65‘5 ﬁodge and éfmit/

tapiNG manufacturers use the Mershon Electrolytic Con- €
L denser as standard equipment because in extremely

SMALL SPACE it gives enormous capacity. (72 microfarads
in 32 cubic inches.) And because it saves weight, cost, 4
trouble and is SELF-HEALING!
You can modernize YOUR radio by using the
Mershon. Ask your dealer—or send direct to us y
for power-pack diagrams, booklets and full £
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Here It Is!
The New

LOFTIN-
WHITE

Direct Coupled
245 Amplifier

Here is the new and amazing kit put
up by Electrad and licensed by
Loftin-White. 'With this kit vou can
build the new Loftin-White amplifier.

List Price $35-9°

Less Customary Trade Discounts

We also have the new

Loftin-White Licensed Kit
Comipletely assembled, ready to wire.
List Price $42.50
Less Customary Trade Discounts

With each kit new data is furnished on
“"How to Apply the Loftin-White Ampli-
fier to Radio Frequency.”

Send vour order to us today, as we
are the official headquarters for
Loftin-\White kits.
Royal-Eastern Electrical
Supply Co.
16 West 22nd Street
New York City

If you have not received our 1930
catalogue, please awrite for it.

Send now for this
new free radie catalog
which saves you many dellars on

radio_outfits, kits, parts, tubes and accessories! Also

TIME CONVERSION CHART FREE. Tells you ina

stantly what time it is in any part of the world!

Given free if your request for catalog reaches us
this morth.

Rapio News vor Aprin, 1930

Exploring Ultra Short Waves
(Continued from page 917)

An interesting effect was noticed when
attempting to measure the output of a 10-
meter transmitter. In this layout ordi-
nary 43-plate variable condensers which
had been doubly spaced were used, and
were set near a minimum value. When
the coupling coil of the measuring circuit
was brought near the inductances in the
transmitter the usual deflection was ob-
tained. By placing the coupling coil near
one of the condensers used in the oscil-
lating circuit very good deflection could
also be obtained. Small values at these
frequencies have exaggerated effects, often
giving peculiar results. A convenient ar-
rangement to measure the output consists
of the antenna ammeter, a small con-
denser and a one-turn loop connected in
series, as shown in Fig. 3. Since power
is given by IR, and the resistance can be
assumed constant, the power output will
vary as the current squared. One should
use a very small tuning capacity, other-
wise tuning will be too sharp.

Frequency meters for use at 60 mc. can
be purchased, but the average experi-
menter calibrates his own. The simplest
celibration arrangement consists of a pair
of parallel (Lecher) wires spaced about 2
inches apart. One end of the “line” is
shorted and the other end left open. The
transmitter is coupled loosely to the
shorted end of the line. A grid or plate
milliammeter is used in the oscillator for
denoting resonance with the wavemeter or
wires. When a shorting link of No. 14
copper wire is moved along the wires, defi-
nite resonances, as evidenced by abrupt
changes in grid or plate current, are noted;
these are one-half wavelength apart. By
tying small tags at resonant positions on
the wires, the distances are easily mea-
sured in meters with a meter stick. By
multiplying each value by two. the de-
sired wavelength value is obtained. With-
out disturbing anything the shorting link
is removed from the wires, and the wave-
meter is coupled to the oscillator and
tuned into resonance. The measured value
is then noted for the wavemeter scale
reading. Usually the shorted end of the
wires should not be used as one of the
“points.” The next two are best. The
amplitude of the “peaks” falls off, and
they broaden, as the distance from the
oscillator 1s increased, due to line losses,
so the accuracy falls ofi. For any par-
ticular wavelength, the wires should be
long enough for at least two resonant posi-
tions, and a length of at least 174 waves
is recommended.

The wavemeter is simply a piece of
copper tubing or heavy wire fastened to
the terminals of a condenser. No indi-
cator 18 necessary when used with a re-
ceiver, the familiar “click method” being
employed. If a plate or grid meter is
used in the transmitter, the maximum or
minimum deflections can be observed
when resonance obtains. A flashlight lamp
can be used in the tuned circuit of the
wavemeter if desired. Such a lamp gives
a sensitive indication if operated at the
point at which it starts to light. A 2.5-
volt size is best for general use. Another
arrangement is shown in Fig. 4. Here the
“wavemeter coil” is coupled to a loop of
wire in series with the flashlight lamp.

www americanradiohistorv com

When the tuned circuit is at resonance
with the oscillator it absorbs power. and
thus has associated with it a field which,
when sufficiently strong. will light the
Jamp in spite of the fact that this circuit
is untuned. The resistance in the wave-
meter circuit is low and the coupling loose,
so that a very sharp indication is obtained.

A convenient S5-meter wavemeter is
shown in the illustration. The condenser
is a 3-plate size with “triple” spacing,
covering a range of about 14 meter at 5
meters. The coil is mounted in the small
box (treated in hot paraffin), and is thus
protected from damage. The leads pass
through small holes in the coil case. The
cahbratlon of this wavemeter has re-
mained remarkably constant over a long
period of time. A coil consisting of two
turns of heavy wire was first employed,
but expansion and contraction of the wire
changed the calibration. One heavy turn
is best.

Since at these frequencies reflectors are
small enough to be conveniently used, they
will become popular with amateurs. Where
is the experimenter who cannot afford the
price of two insulators and a length of No.
14 wire to double the signal strength in a
given direction? The procedure is to set
a simple resonant wire at one-fourth
wavelength distance behind the main an-
tenna. It absorbs power and re-radiates
it so as to reinforce the radiated wave, in
a direction through both wires and from
the reflector wire through the transmit-
ting aerial. If a greater directional result
is desired, other wires can be supported
vertically along a horizontal parabola. the
main antenna being at the focus, and the
one reflector wire described above ar-
ranged at the vertex of the parabola. The
transmitting antenna with a single reflec-
tor wire will appeal to the average ex-
perimenter, as it is a sort of compromise
between the simplicity of an antenna
which favors no particular direction, and
a more complicated directional system.
It is a simple matter indeed, to arrange
so that this single wire can be rotated
around the transmitting aerial as a center,
as shown in Fig. 5. Such a system is
cheap compared with the price of equip-
ment to double the signal strength at a
distant receiver. It causes less inter-
ference, and gives better results for a
given power. If used at both receiving
and transmitting stations, highly reliable
communication is possible. A simple 3-
wire parabolic reflector gives a gain of
about 4, while a more elaborate system
may give a gain of about ten times the
strength of a simple antenna. When used
{or reception also, such a system is not a
bad radio-frequency amplifier in itself!

Of the plain aerials, the “zeppelin” type
is perhaps the most convenient. Feeder
lengths of any odd multiple of a quarter
wave can be used. but ¥-wave feeders
are probably more convenient in the usual
shack. The feeders can be spaced con-
veniently by means of the ordinary type
of small porcelain insulator. These are
spaced about one foot apart. and a pieze
of cord which is fastened to the roof loons
around each insulator. parallels the feeder
wires between and is fastened to the ficor
through a screw-eye.(Cont’d on page 952)
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Amos 'n" Andy
(Continued from page 897)

Seven o'clock, Eastern Time. means
6:00 o’clock Central Time, 5:00 o'clock
in the mountains, and 4:00 o'clock on the
Pacitic Coast. TFans who had become in-
terested in the adventures of Amos 'n’
Andy found out that they would cither
have to give up their jobs or give up
Amos 'n’ Andy. The storm broke in
Denver, where there was virtually a mass
meeting of irate listeners. Thousands
upon thousands of letters and telegrams
of protest were received by the N. B. C.
and the sponsors. Something had to
be done. The result was that a prece-
dent was established in radio. Amos 'n’
Andy continued to go on the air at 7:00
o'clock Eastern Time. but only in the
Eastern Time zone. The same cvening
they went on the air over a Central and
Western network at 11:30 P. M. This
proved to be the solution of the prob-
iem. and while it cost morec money there
seemed to be no other way out.

Only the President is considered to
have right-of-way over Amos 'n’ Andy.
When it became necessary to eliminate
the program for an evening in order to re-
broadcast Big Ben in London on New
Year's, there were protests. Any rumor
that Amos 'n’ Andy are going off the air
is followed by a flood of letters. Once
when the program failed to go on. it was
necessary to have the continuity for that
night printed in newspapers.

What is the fascination of the pro-
gram?

Smart showmen declare it is the con-
tinuity of interest. They point to news-
paper comic strips as an example of the
same technique.

Correll and Gosden have ideas of their
own.

“It isn't a wise-cracking program.” Cor-
rell said in discussing their success. Inci-
dentally. both men are somewhat amazed
by it all. “People don't listen in because
of the jokes that are told. In fact. the
program at times has a decided touch of
pathos. Amos n’ Andy are very human.
They have more than their share of
faults, and they have many likable char-
acteristics.  They are always blundering
into scrapes and getting out of them. In
other words. they are doing what anyone
is likely to do under the same circum-
stances. The comedy is human. The
Negro characterization and dialect merely
point it more.”

Gosden is very proud of the fact that
their sketches aren’t considered objec-
tionable burlesques by members of the
Negro race. The program is as popular
with Negroes as with persons of other
races. In fact, the belief is current that
they really are Negroes. for, it is pointed
out, how else could they so thoroughly
understand the characters they portray?
Both men. however, are decided blonds.

They make public appearances through-
out the country and pack the theaters.
1t is on record that a member of Presi-
dent Hoover's cabinet personally re-
quested that they make an appearance in
Washington. They are almost mobbed if
by any chance their identity is discovered
on the streets or in public places. They
get thousands of letters each week, and—
well, the boys are good!

VOICE OF THE ROAD

A 1930 AUTOMOBILE DEVELOPMENT
(IN KNOCKED DOWN FORM)

Fnjoy those lonesome hours when you're driving alone.
Give cheer to those who are driving with you.
The “voice of the road” docs these and a lot more.

Here is a real automobile radio that

3 \ will overcome all your difficulties.
Here are a few of its accomplishments:

Fused A and B lines
Small for installation
Highly scusitive

1. 3 stages screen grid R. T

2. Power detector

3. Screen grid st andio

4. Complete remote control system supplied 10, Easily installed

3. Single dial coutrol 11, Can be wired in two hours

6. Shielded cables throughout 12, Ruggad parts throughout
13. Ruggedly built with cxcellent parts

Ve OWRN

Mr. Service Man and Mr. Automobile Mechanic:
Here is a chance to share in the profits that will he realized in the antomohile radio field.
Send in our coupim to get more facts on the special proposition we have to offer.

CONTINENTAL WIRELESS SALES CORP.
84 Washington St., Hoboken, N. J.

~ Kindly send me your special proposition tor set huildevs

27 Kindly send me literature on your audio kit

S S o A BB E oA BaBa0000 0080888 0aaaaaaaaaa et N PRI s e e e G o a0 aaa 600080808088 808G

———————————————— SEND TODAY —m— ————————— — — —

BUILT TO GIVE

PERFORMANCE-PLUS!

The NATIONAL

NATIONAL MB-22 Screen-Grid Tuner is built to give performance-plus.

Velvetone .Ampli- 5 . . : . . e

fier Power Snp‘;-l\' A new form of power-detection is emploved. in which the grid-bias is not
isoan CCOUA. madulated by the plate current, thus getting the ntmost from the modern
licensed  push-pull high pereentage broadcast modulation without loss of sensitiveness.

1’0‘;“1" ('c" maI"]‘I’li':‘; 4 Sercen Grid Tnbes give great distance, even on a tiuy antenna.

S 0 Dl

wired, aund de. Cuils are precision-matched to 1-10th of one per cent and the entire tuner

signed for the
finest performance
with the MB-29,

is beautifully built on a heavy shielded chassis with wiring concealed in
The new NATIONAL Projector Dial is supplied

NATIONAL CO., Inc.. Malden, Mass.

Est. <©> 1914

NATIONAL MB

SCREEN-GRID—

-29
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base.

as standard equipment.
Write us for more complet¢ technical information, mentioning Radie News.
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To make the most of
the sensational

Loftin-

White

Direct-Coupled

Amplifier

....Use the

Zssembled I{IT ’

Of ‘

The Amplex - Loftin - White 2453
Kit is authorized and prepared in
co-operation with Commander
Edward Loftin and S. Young
White, inventors.

Completely assembled—each part
specially designed—extremely ac-
curate—high overload safety fac-
tor—picture diagrams and full
instructions.

Successful results are assured
with the Loftin-White system as
built with the Amplex Kit. Am-
plex reputation and years of ex-
perience as designers and build-
ers of precision equipment recom-
mended and spccified by the most
radio engineers
publications is

and
vour

prominent
technical
guarantee.

F REE! Z?:zp 152{7/7:%;'%101{0 tf)w(ll’)zziftr‘;zqc;}z
set with  eacl  assembled $42 50

LW+45 Kit (less tubes) . ...
You will be interested in our
pamphlet  explaining the
AMPLEX Loftin-White Kit

«Bmplex

Instrument Laboratories
132 West 21st Street
New York City

“Amplification Authorities”

“Dependable ‘B’ Battery Power”
TFor long and short wave receivers. Prices
reasonable. Also batteries, A & B operating
from 32 and 110 volt farm lighting systems.

Write for our frec interesting booklet. See Jay

Battery Co., 911 Brook Ave.,, N. Y. C.

Rapro News ror Aprir, 1930

Exploring Ultra Short Waves
(Continued from page 930)

The antenna itself is made a multiple
half wave long. Although a “full wave”
aerial will give higher angle radiation, with
the possibility that the signals will return
nearer to earth, giving good signals at
respectable distances from the transmit-
ter, still a half-wave aerial will probably
be the more convenient, especially when
used with reflector wires. Long feeders
are recommended if, by their use, the
antenna can be brought into the clear.
The full-wave aerial can usually also be
brought more into the clear.

A coupling coil can be used at the trans-
mitter end of the antenna, but it is usually
sufficient, at 60 mc., simply to short the
ends of the wires. If an antenna meter
is used it is connected at the “short.”

Each feeder wire should be provided
with a “midget” condenser for tuning.
Each condenser is adjusted for maximum
plate current in the transmitter, or an-
tenna current, and then is readjusted.
Parallel-plate or “disc” condensers give
sufficient capacity for general use at these
frequencies and are simple to construct.
They can also be calibrated by applying
the simple formule for a 2-plate con-
denser in which the plates are round:

2.25 Ka
Ce=—
d X 10"

Where C is capacity in microfarads

k is dielectric constant (1 for air)

a is area of a plate in sq. inches

d is distance between plates in inches.

These condensers consist of 2 copper
(or brass) plates, soldered to copper tub-
ing connecting leads which are drilled at
the ends, fitting over screws on suitable
insulators. A convenient size for plates
is four inches in diameter. Plates of other
sizes can be arranged for plugging in so
that the capacity is variable in steps by
plugging in the proper plates, and variable
over the various ranges by changing the
distance between plates. These con-
densers have very low losses, and the
minimum capacity is very small. The
minimum capacity of an average “midget”
is about three mmfd.. whereas the mini-
mum of a disc condenser (3-inch plates)
approaches one mmfd. as the plate spacing
is increased. A curve showing spacing
plotted as absciss@ and capacity as ordi-
nates shows a rapid drop in capacity as
the plate spacing is increased. as shown
in Fig. 6 (approximate curve for 4-inch
plates). For large plate spacings the
change in capacity with spacing is very
small, giving the effect of a very high-
ratio vernier.

——E

What of the Pentode?
(Continued from page 893)

BY. DR. LEE DEFOREST
output and eliminates one stage of
radio-frequency amplification. But its
disadvantages are many. Of course, many
of these disadvantages may be due to the
fact that the triode has been more highly
developed. Those who favor the pentode
point out that by the time the pentode is
as fully developed its results will be far
superior to those of the triode. Its possi-
bilities, they say, are greater.

The great crowding of broadcasting sta-
tions on the air makes the reduction of
tuned circuits, which results from the
use of the pentode, a distinct disadvan-
tage by lessening selectivity. Moreover,
the pentode will cost decidedly more to
manufacture.  Although the consumer
will have less tubes to buy, he will have
to pay more for those he purchases. And
if but one element burns out the entire
tube will have to be discarded. Nor is it
easy to manufacture the pentode with
uniformity. It is a hard tube to handle,
and causes the receiver to misbehave. At
least, these have been the difficulties in
the past. Maybe they have been met, in
one way or another.

With the growing vogue for portable
battery receivers the pentode may still
find a place in the sun. It may also find
use in one-tube transmitters. But for the
present and the immediate future, I pre-
dict that the pentode will be no thorn in
the manufacturer’s side, nor any reason
for the public to defer the purchase of
new radio receivers.

BY GEORGE LEWIS
arrangement. The third grid is con-
nected inside of the tube to the ca-
thode and is commonly referred to as the
“cathode grid.” This grid, obviously, is
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at the same potential as the cathode, and
has practically no effect on the electrons
that have just left the cathode en route
to the plate. However, its potential, with
reference to the plate, is that of the in-
stantaneous plate voltage, the grid being
the negative terminal, with the result that
the secondary electrons prefer returning
to the plate rather than passing through
the cathode grid to the screen grid.

A peculiar thing about this new tube is
that the greatest undistorted output can
be secured at load impedances consider-
ably below the plate impedance of the
tube, rather than at twice the plate im-
pedance, as is the case with the triode.
Experimental models require a load im-
pedance of about 6,000 ohms for maxi-
mum undistorted power output. Due to
the peculiarities of the pentode, high notes
are accentuated. Therefore. to strike a
balance it should be used in conjunction
with a dynamic speaker, because of the
latter’s accentuation of the low tones.
The coupling transformer should, in con-
sequence, have a primary impedance of
about 6,000 ohms at 100 cycles and a sec-
ondary impedance matching the speaker
winding.

It is difficult at this time to ven-
ture a guess as to what the commercial
possibilities of the pentode may be.
The tube will be a high-amplifica-
tion power tube, selling for a price some-
what in excess of that of the present
screen-grid tubes. It will be made in two
types—for battery-operated and a.c. re-
ceivers. The battery type will have a
five-prong base. The a.c. type, likewise,
will have a five-prong base and also a
cap on the top of the bulb for connection
to the control grid.
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Where Are Those Radio
Opportunities?
(Continued from page 929)

of the twenty-four. Yet the majority
of radio operators spend their spare time
in reading cheap detective stories.

Many radio operators have become out-
standing successes in radio as well as in
other fields. Why? Because they have
invested their enormous amount of lei-
sure time to good advantage. Some of
these radio operators have become out-
standing writers. Others have become
editors.  Others have become teachers
and professors, and still others prosper-
ous business men. Just as many of our
outstanding industrial leaders of today
have been tclegraph operators in their
younger days, so many of the industrial
leaders of tomorrow are the radio oper-
ators of today. Time wiscly invested in
profitable study builds good executives.

On looking over the jobless radio men
we are appalled by their lack of training
and experience. The radio industry, for-
tunately or unfortunately, has advanced
to the point where it no longer can af-
ford to experiment with men any more
than it experiments with everyday prac-
tice. The industry wants men who know,
men who can do things. men who can take
charge of operations.

We are told that radio factories are
closed down, and that many radio men
are without work. Let's see. The first
thing that we learn is that radio manu-
facturing organizations retain their good
radio men. These men, posscssing the
practice and secrets of the organization.
are always retained as a skeleton force
upon which to build the full production
personnel when business returns to nor-
mal. Tt is the ordinary help, working
with hands rather than brains, that is dis-
charged or laid off. Such help, without
special training, can be readily replaced
at any time. But good men are rare and
are kept working steadily, irrespective of
radio conditions. The situation is much
the same in any other industry.

Service men, so-called, are perhaps the
loudest in bemoaning the bad conditions
existing in radio. At least they claim
the conditions are bad. Some mention
that the salaries average $20 per week,
and the worker must furnish his own car.
together with gas, oil and tires. for the
weekly stipend. Let’s sce what the cir-
cumstances are with regard to servicing.
From leading radio manufacturers we
learn that there is a dearth of real radio
service men. Of chaps who can insert a
new tube, check over the antenna and
ground, or make an ordinary installation,
there are more than enough to go around.
What the industry needs, however, is the
service man who is thoroughly trained,
well ec uippcd and can realiy service
sets out in the ficld without being obliged
to send them back to the jobber or man-
ufacturer at the slightest provocation.
The industry must have service out in the
field. just as in the case of the automobile
industry.

Many service men are just tinkerers.
They cannot undertake continuity tests.
They have no equipment other than a
screw-driver, pliers and a soldering iron.

(Continued on page 935)
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Your Money Should Buy You

GUARANTEED
PERFORMANCE

The Lincoln DeLuxe 10 Will Give It To You

SELECT IVITY—10 KC From LOCAL
POWER—Any Distance—Volume of Local
REGISTER—Every channel 550 kc to 1500 ke

Will vour receiver, located in Chicago, bring in WABC, WOR, WJZ, KDKA, and WEAF,
all 10 KC from Chicago locals?

That is what the DelLuxe 10 is doing daily on demonstrations and will do the same for you.
You can tune stations you have never heard before.

Repoxt\ are coming to us of leceptmn from 25 watt stations
station in Cuba. The Deluxe 10 13 backing up every one of thue claims. Hundreds of 1)60])]L,
have heard this new receiver actually play one channel after another, cach station exploding in
clear and loud with NO interference from the 10 KXC channel adjoining.

Excerpts from recent letters:

St. Louis, Mo., Feb. 3d.: Have had a great time with the set. Tt sure is a wonder. I got
KNX Sat. mﬂht between KRLD and WBAL., KNX was right up against KRID with
quite a dead spet from WBAL. Never had a bit of trouble from KRLD. Ilad Brownwood,
Texas. 100 watt station Jike a local, 199.9 while WLAC, 201.2 was on the air. (,ct
WCKY, 202.6, KFJF, 204, one after the other.

Santa Paula, Calif.: For just about 10 ycars I have been building supers. In that time
I have used pxactxcqll} every circuit and every make of parts as they have been put on the
market. This DELUNE 10 cones nearer meeting my ideas in sensitivity, selectivity. and
power than anything 1 have ever seen. Tt is not as easy tu get distance ‘from the Pacific
Coast as some Eastern people would think. Satm(lu ms;’ht I logged three stations that T
have never heard before, WBZ, WTIC, WOR, and in ‘addition practically every channel with
the exception of some ‘of the Culmhan awd some of the higher frequencies. This is the
only radio I have ever seen that will get hoth adjacent chanuels to KIFFL and KNX.

Columbus, Ohio, Jan. 28th.: It is some radio. have lngged over 100 stations the past 10 days.
You have the happy combination, “Selectivity with tone quality.” In the past it was easy

. to get selectivity but at the expense of qll’llltV it is the
onlv AC set that I can without reservations recommend
to my friends.

3,000 miles away, and 10 watt

SET BUILDERS AND DISTRIBUTORS:. We will vrove that
you can out-demonstrate any competitive receiver on the Ameri-
can market. Sold strictly through authorized sct builders only.
All orders handled direct through our office.  Write at once for
compiete information.

LINCOLN RADIC CORPORATION

Dept. N., 329 South Wood Street, Chicago, Iil.

meoln DeLuxe B

Radio servicing offers the biggest opportunity for the man
interested in radio. About 10,000,000 receivers need service
some time or other, many are natumlly inefficient and can be
improved on.

The Radio Doctors, Inc., is the only institution teaching exclu-
sively radio repairs, hang specialized on this phase of radio for a
number of years.

$3,060 to $5,000 per year

The professional “Radio Doctor” receives $2.00 or $3.00 per visit and is
welcomed in the best of homes—may 1 tell vou more about this new,
{ascinating md extremely profitable business? Wrire now for free book-
let, “\th the Radio Doctor.” Early inquiries will receive a blueprint of a recent
well known manufactured superheterodyne.)

E. W. PARKER, Pres. RADIO DOCTORS, INC., Dept. N9, 131 Essex Street, Salem, Mass.
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TESTING
INSTRUCTIONS
FOR SERVICE MEN

L

Model
547

RADIO SET TESTER
This

which is furnished with it, together

Instrument, and this Manual

provide the most complete and up-to-
date equipment available for servicing
Electrical data for
practically every set on the market is

radio receivers.

contained in this book—which is made
up in loose-leaf form so that purchas-
ers of the instrument who turn in
registration cards are automatically
supplied with latest information.

instrument has achieved wide

This

success among dealers and serviee

men. It is preferred because of its
dependability, ingenious design pro-
viding ease of operation, compactness
It will
make all the required tests on any
A. C.or D. C. set. Durable bakelite
Provided with 314"
diameter instruments.

and light-weight portability.

case and fittings.

ﬁn

PIONEERS
SINCE 1888

D\
INSTRUMENT

WESTON ELECTRICAL
INSTRUMENT CORPORATION

615 Frelinghuysen Avenue Newark, N. J.

i
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Television Through a Crystal Globe
(Continned from page 949)

tallic coating on the inside of the glass
bulb. This second anode gives to the
elyectrons a further acceleration up to
3,000 or 4,000 volts. The velocity of the
electrons at this ’s about one-tenth that
of light. An important function of this
second anode is also to focus electrostat-
ically the beam into a sharp spot on the
screen.  The target wall of the bulb is
about 7 inches in diameter and is covered
with a fluorescent material such as wille-
mite prepared by a special process so as
to make it slightly conductive. Conduc-
tivity is required to remove the electrical
charges from the screen supplied by the
electron beam. This tube will be referred
to hereafter in this paper as the kinescope.

The beam of electrons can easily be
moved across the screen either by an
electrostatic or an electromagnetic field,
leaving a bright fluorescent line as it
passes. For this purpose a set of deflect-
ing plates and a set of deflecting coils are
mounted on the neck of the kinescope,
outside the tube. The plates and coils
are adjusted in the same plane. so as to
give vertical and horizontal deflection at
right angles to each other. As a result of
the location of the deflecting elements
between first and second anode, the de-
flecting field is acting on comparatively
slowly moving electrons. Hence the field
strength required is much less than that
which would ordinarily be used to deflect
the beam under the full acceleration of
the second anode voltage.

The brightness of the line can be con-
trolled to any desired extent by a negative
bias on the controlling element. The bias
controls the mean intensity of the picture
whose lights and shadows are super-
imposed upon this mean intensity. It is
evident that if we apply to this controll-
ing electrode the amplified impulses from
the transmitter and at the same time de-
flect the beam in synchronism with the
motion of the light beam across the pic-
ture on the film, the picture will be re-
produced on the fluorescent screen. Fig.
2 shows a general view of one type of
receiver.

If separate channels are available for
each of the synchronizing signals, the
problem of synchronization of the re-
ceiver with the transmitter is very simple.
For horizontal scanning, it is necessary
only to transmit the scanning frequency
operating the mirror as a sinusoidal volt-
age and to impress it on the deflecting
coils of the kinescope. The cathode beam
will follow exactly the movement of the
light beam across the film.

For the framing or picture frequency,
a voltage is generated at the receiving
end and merely controlled by signals from
the transmitter. A condenser is charged
at constant current through a current lim-
iting device, such as a two-electrode tube,
so that the voltage at the condenser rises
linearly. The deflecting plates of the
kinescope are connected in parallel to this
condenser, and therefore, when the con-
denser is charging, this cathode beam is
deflected gradually from the bottom to
the top of the fluorescent screen at con-
stant speed. This speed is regulated by
the temperature of the filament of the
charging tube to duplicate the downward

www americanradiohistorv com

movement of the film. An impulse is
sent from the transmitter between pic-
tures, which discharges the condenser,
quickly returning the beam to the bottom
position, ready to start upward and re-
produce the next picture.

For transmission of the complete pic-
ture. three sets of signals are therefore
required: picture signals, horizontal scan-
ning frequency. and impulses for framing.
It was found that it is possible to com-
bine all of these sets of signals into one
channel. In this case the photo-cell volt-
age of the transmitter is first amplified to
a level sufficiently high for transmission.
There is then superimposed upon this a
series of high audio-frequency impulses
lasting a few cycles only and occurring
when the light beam passes the interval
between the pictures.

The picture frequencies together with
the framing frequencies are then passed
through a band eliminating filter, which
removes the picture component of the
same frequency as that of horizontal scan-
ning. Following this, a portion of the
voltage which drives the transmitter vi-
brator is impressed upon the signals,
passed through the filter, and the entire
spectrum is used to modulate the radio-
frequency carrier.

At the receiving station the output of
the local radio receiver is amplified and
divided by a band-pass band-elimination
filter into two parts; one the svnchro-
nizing frequency, and the second the pic-
ture frequency plus the framing fre-
quency. The synchronizing frequency is
amplified by a tuned amplifier which sup-
plies current to the deflecting coils of the
kinescope, Fig. 3.

The picture and framing frequencies
are applied directly to the control elec-
trode of the kinescope.

The same voltage which modulates the
light is impressed upon a band-pass filter,
which is tuned to the frequency of the
a.c. voltage used for the framing impulses.
The output of this filter is amplified, rec-
tified, and used to unbias a discharging
triode which is normally biased to zero
plate current; and which takes its plate
voltage from the condenser which pro-
vides the vertical scanning voltage. Thus.
the picture signals and both synchronizing
and framing frequencies are transmitted
on one channel, and fully automatic svn-
chronization is obtained.

Those who are accustomed to the con-
ventional scanning disk type of television
notice a number of differences in the ap-
pearance of the picture as viewed on the
end of the cathode-ray tube. The picture
is green. rather than red (as when a neon
glow tube is used). It is visible to a
large number of people at once, for an
enlargement by means of lenses is un-
necessary. The framing of the picture
is automatic, and it is brilliant enough to
be seen in a moderately lighted room.

Technically, the kinescope type of re-
ceiver presents added advantages. The
high-frequency motor for synchroniza-
tion, together with its power amplifier, is
not required. The power required to op-
erate the grid of a kinescope is no more
than that for an ordinary vacuum tube.
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Radio Opportunities |
(Continued from page 933)

S A GREAT STEP
S"FIOOTH They do not know how to align tuning

condensers, improve the sclectivity and
J‘tart sensitivity of a super-heterodyne set. FO RWA RD

and test and replace defective resistors.
and a What they know about radio servicing

can be learned in a few days’ time. Why

STEADY then, sh(;uld these fellows expect to earri

$35 to $50 per week? After all, the radio

pulf industry competes for men side by si_de

with other industries. If other industries
sl it e ol B | By Ony Do e e e |
loads over steen meuntain grades  with mg. certamly th& radlo lHdUStI‘} dOGS not
steudlyy, untiting pipner have to pay more than that salary—and
InL-]x-Lu;u:-llll i “':l'[igcgll_\()fnfl ‘\Llllll)lcl'l x-?\[Z;;ér((IIImanll(‘l: it doesn’t.

tho S-m -hocontrol that only Centralab 2 o il 3 -
can give, Votsceless, froe ot tmherent sput- .HO“ CZII'I- aQ QOOd seérvice JOb be Ob
teving—velf pfloted statie,  Bwe smooth, tained? Well, first of all. a very gOOd
quiet, velvety radio recsptian your radio . ! .

must be CLNTRALAB cquipped. basic knowledge of radio. topped by a

thoroughly practical experience. Next.
it is essential to have the necessary test- E V E R E A D y
ing equipment, which represents a con-
siderable investment. It should then be |
possible to service any kind of radio set R Ay T H E O N
out in the field, without having to trouble |
the jobber or the manufacturer except |
for spare parts and replacements. Of T U B E S F O R
course, the radio dealer who sells on a \
haphazard basis and is not particularly
interested in the future, is not seeking a T E L E V I S ! O N
real service man. What he wants is an
errand boy who can deliver and install
sets, and check over the obvious troubles. tol
Consequently this dealer offers only $20 THESE television tubes are of
per week and secures all the help he proved performance and de-
wants, Which, of course, is the fault of pendability. The Eveready
the service mai, _so-called, f0.r not hav- Raytheon Kino-Lamp, for tele-
ing enough training and equipment., or R . .
o : - for tying up with the wrong opportunity. vision reception, is the first
Many of those who protest are of the tube developed commercially
opinion that the mountain should come : i -
to them. They never think about going Rl Work. Wlt.h all sys
to the mountain, which is a surer method tems. Its glow is uniform over
of coming to grips with an opportunity. the entire plate. Its reproduc-
Somie are located in small towns, where tive qualities are perfect—
radio opportunities are obviously few and . :
far between. These individuals bemoan without the need for Mrrors
their limited opportunities. Yet is it any or ground glass. Each tube is
different with the lawyers. doctors or tested in our laboratories.

engineers? The latter usually go to the
y, i B big centers in search of big enough jobs The Eveready Raytheon
ooy - i i M“\‘“‘?

| i

) Wnte Dept. !
1 225-G  for:
., Free Booklet !,
. Volume Con- '_
trols Voltage ',
“Controls,:
% Their Uses."

CENTRAL RADIO LABORATORIES
Dept. 225-G 22 Keefe Ave. Milwaukee, Wis,

ﬂlf to which to apply their education and Foto-Cell is a long-life trans-
E T ‘| training. Why radio should be different. mitting tube for talking pic-
we do not understand. d televisi Iti d

In conclusion might we suggest that tures and television. is made

the skeptics take a fair and honest in- in several standard types, and

ventory of their radio knowledge, radio i i =
To eliminate “static” from motors, street cars, Y g 2 can be built to JASLa8s spe(:lﬁca
experience, general education and person- . :
telephones and electrical appliances, plug in a 5 tions at reasonable prices.
Falck Claroceptor between wall socket and ality, and then make a survey of the mar- . .
radio set. This new improvement by a pioneer| ket for these commuodities in their own If you are interested in talk-

manufacturer grounds and thus blocks out line! teyryitor . o . 5 . '
interference noise and radio frequency disturb- y. There is entirely too much ing PICtureS or television—
write to us.

ances. Also improves selectl\lt\ and distance, hﬂs_te _m placmg the entire.blame on Fhe
Requires no changes in set. Measures just| radio industry at large. while considering
34hx31hx2Y0 inches. Thousands all over the individual entirely blameless. If
Ru&cnu‘x now use the Claroceptor for clearer radio could provide ecach radio-trained NATIONAL CARBON CO., Inc.

reception.  Get one right away—at radio

parts dealers. Write for descriptive folder. man with a position of leadership. paying General Offices: New York, N. Y.
$7 50 a salary fit for a ngs ransom, and ask Branches: Chicago Kansas City
for nothing by way of ambltlon. enter- New York San Francisco

with cord and plug

prise _and conti’nucd study. all for the Unit of §§\‘\:§ and Carbon
small investment of a hundred dollars or Union Carbide | i\ Corporation

so, together with a few months of study.

then the entire world would have nothmfT
clse but radio. A rather sorry phﬂ‘ht
when it is recalled that radio cannot be

eaten, worn or used for -fuel except in
rare instances,

Manufactured by ADVANCE ELECTRIC CO. Q =N 9

1260 W. Second Street Los Angeles, Cal.
JODBERS AND DEALERS, GET OUR PROPOSITION

SRR AR

Trade-marks
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New Edition Containing 100 Pages on

A-C RADIO!

FLEXIBLE
MAROON
VOLUMES
4300 pages, 3200
illustrations, deluxe
gold stamped bind-
ing. Index in each
book, general index
in Vol, 8. Covers
every _ subject in
Electricity—Light,
Power.Transmission,
Generators, Motors,

We're glad to send a set to your
hometoexamine apd useasyour
own for 10 days—to show you
that here is the most up-to-date
and complete work on Electricity
ever published. Written by
CROCKER of Columbia U.—
MILLIKAN of Calif. “Tech.”
—HARRISOX of General Elec-
tricand 26 other noted Electrical
Engineers. Starts off with ele-
mentary Eleectricity in simple,

non-technical language for the
beginner and includes every
Enginecring branch for use of
experts on the job.

Complete Electrical Reading Gourse

Electrieity, the biggest industry in the world, continues
to grow the most rapidly. And it offers better jobs,
bigger salaries and a brighter future than any other
fleld. Every dollar, etery hour {ncested n learning Elec-
tricity will come back 10 you @ thousand-fold. Learn in
spare time With these books at one-7ifth the cost of trade
courses, Outline for organized
- study, quiz-questions and a
Look lt up' year's free consulting member-
* ship in the American Techni-
Thousands of Jhese | calSociety included without extra
KR FERENYCE | cost. it you mail coupon imme-
books by men em-
Elo.\'cd in electrical,

diately,
uildingeconstruction
and allied lines, The
JIFFY INDEX puts
the answers to 20,000
questions right at
your finger tips.

Switchboards,Radio,
elephone House
Wiring Railways,ete.

AMERICAN TECHNICAL
SOCIETY
Dept. E-425
Drexel Ave.& 58th St., Chicago

v

American Technical Society
Dept. E-425 Orexel Ave. & 58th St., Chicago

Please send for 10 days’ free trial 8-volume set of Electrieal
Engineering just off the press, subject to return if 1 wish to,
(I pay the few cents express charges on receibt of books. you
pay express if returned.) If I decide to kee;flthexp, I will
pay $2.00 after 10 dayas trial, then £3.00 & month until $34.80,
special advertising price, is paid, after which books become
my property. Year's Consulting Membership to be included
free.

NaMe. oovrnsnrsroisssssnarsssssssssssnns devene ceesee .
Address. ooveenencesanasens teteceeseanteassenans vessee
Employed bieveorreereocasasonnsne cesane ceetececrans S
Emplover’s Address.oeesess. cerseesann PP “ieee

Ever See a Radio
Magazine LIKE THIS?

No advertising, no publicity, no propa-
ganda—just the frank, open mouthpiece
of more than 1,000 live-wire radio work-
ers. Join the ELECTRAD FORUM.
Dues, $5 per vear. include unique month-
Iy magazine of inestimable value. Write
Dept RN4 for details and sapplication

blank.
‘7 DIRECTOR

ELECTRAD FORUM

1440 Broadway New York

LEARN TELEGRAPHY
BBe an expert Alorse WITH

or Continental code

operator] BIG PAY— TELEPLEX
TRAVEL — FUN —
ADVENTURE. After a few short
weeks of practical study with Tele-
plex you will be an expert operator.
This amazing instrument teaches
you right in your own home. Works
autematically, No knowledge needed
—beginners learn at once! NOT A
SCHOOL. Free 10 days
Write for FREE bocklet Q-11.

TELEPLEX CO., 72 Cortlandt Street,

New York City

Socket Power for the Boy

Scout Four
(Continued from page 933)
transformer to some convenient line wall
receptacle, and then turn on the filament
supply to the receiver.

It is quite likely that the control knobs
on the voltage divider will be found not
to be adjusted to the correct position,
and will require some adjustment before
satisfactory operation of the receiver is
obtained. If a high resistance voltmeter
is available the job of adjusting the va-
rious output voltages to their correct
value will be a simple one. Regulation
should be made while the receiver is in
operation, so that a “load” is offered to
the voltage supply device. If no volt-
meter is available, adjustment will have
to be made by the cut-and-try method,
depending upon the ear to indicate when
the tubes are functioning correctly and
without distortion, by having the proper
plate and grid voltages supplied to them.

At troop headquarters or in camp,
where 110 volts a.c. is available, the con-
struction and use of the B-C supply de-
vice described herc will prove of inesti-
mable value in the powering of a receiver
such as that described last month.

—

Junior Radio Guild
(Continued from page 935)
exactly alike, it will be necessary to apply
various plate and grid voltages to the re-
ceiver, so that most satisfactory perform-
ance is obtained. In our tests we found
that appiroximately 2274 volts were satis-
factory when 135 to 180 volts was ap-
plied to the plate. However, with the
tubes that you use it may be necessary to
use either higher or lower wvalues of
screen-grid voltage. This can only be
found by actual experiment. The same
is true of the grid voltage for the final
audio stage. If the —12A is used, it will
be necessary to use at least 9 volts of C
battery; if the —71A is used, then 40%%
volts will have to be used. In both cases,
the correct plaie voltage will have to be
employed, namely, 135 volts for the ~12A
and 189 volts for the —=71A. For the first
and secend audio stages sufficient grid
bias is cobtained by connecting the return
side of the grid resistor to the filament
circuit as shown in the circuit. In some
instances it may be found well to apply
414 or even 9 volts to the grid of the

first and second audio stages.

Parts List

3 Durham resistors, .25 megs., R1, R3,
RS

Durham resistors, .5 megs., R2, R4, R6

Carter filament resistors, 20 ohms, R7,
RS

Carter filament resistor, 4 ohms, R9

Radio Appliance by-pass condensers, 0.1
mid.,, C1, C2, C3

1 Radio Appliance filter condenser, 1
mfd., C4

Thordarson output transformer (type
to be selected depending on loud
speaker used)

Double resistor mounts

Eby under-panel UX sockets

Yaxley loud-speaker terminal block

box Corwico solid braidite

[y W [SS XY

[l S XY
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/nere_'f a i of
hospitality that youll like

AT THE HOTEL

PICCADILLY

227 WEST 457 ST. o BROADWAY
CNEW YOPRIKS

ADIACENT TO EvERY ACTIVITY
600 BRIGHT SUNUT ROOMS
w3 EACH WITH BATH, eee
ELECTRIC FAN, ICE WATER
SINGLE ROOM %o BATH 3929
DOUBLE ROOM “xo BATH 5422
Excentional Restaurant & Grille

WiRE AT Qun £XPENSE FOR RESERVATIONS
F.D.SOFI1ELD *MAVAGING DiRscTOR

Sent for Only 120
An educational and entertaiming imstrument that en-
nble_s all to see and know life invisible to the naked eye
Thrills and fun galore! See tiny bugs grow to propor-
tions of great elephsnts, See plant and mineral life
Teveal amuzing wonders in form and color.

% Made jus.
like microscopes ueed by,

) v phyakiane. scientiets, etch
Now only $3.98. Could easily cell for §70 and $20 mare,
Adjustable lens of 240 powerl Send only $1.40. Pay
balance ($2.98 plus postage) when postman delivers,
If ot eatisfied return withm 5 days and your money wili
be promptly refunded.

Ideal for Students! EACERS
o A wonderful help in studving TEACHERS
- scicnce, botany, ete. Never WRITE
-, . before has such a wonderful FOR
} instrument, “been offered at OUR
: Hochoon: Baiating rico '
g e aian cmsinelyllownpric FROPOSITION

- R. B. SPECIALTY COMPANY
?;:) Dept. D-340 220E. 34 St., Cincinnati, O

FREE!

) Boys! Here's the great Navy model Airship. Large
1 6-foot air bag with inflators, parachute with auto-
! matic release and complete mstructions for flying.
Will fly for miles at height of 1000 feet. Great
chance to study aerial navigation, Send name and
we’ll send 6 of our new art picturea to dispose of on spe-
cial 26c offer. Send the $1.50 you collect and asa reward
for this service we will send this wonderful Airship with.
full instructions free. &

C. M. THOMAS, 337 W. Madison St., 4-{-22, Chicago

ELECTRIFY YOUR
RADIO FOR ONL

‘Why discard yourpresent goad set when you
can'electrify it for only $6.85, and banish the annoyance and
expense of buying new ““B*’ batteries?

Over150,000Townsend

=i «BYPower Units In Use
Hooked up in a few minutes. Use
| same tubes—no changes. You’llbe
| amezed at the improvement in re-
| ception and distance getting. Send
* name and address today for full

etails, proof and Free Trial Offer.

END LABORATORIES

728 Townsend Street Chicago, Illinols

GEARS

In stock—immediate delivery
speed reducers, sprockets,
A thrust bearings, flexible couplings,
= pulleys, ete. A complete line is
‘I carried in our Chicago stock. Can
& also quote on special gears of any
ks kind. Send us your blue-prints and
=1 inquiries.
VWrite for Catalog No. 40
CHICAGO GEAR WORKS

769-773 W. Jackson Bivd., Chicage, Ill.
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“An Address of Distincﬁon"//,

One of
the World's

Great Hotelsé

OUTsTANDING not only
among the hotels of

Chicago . but among
all  the hotels of the
World. Costs compare

favorably with other es-
tablishments where dis-
tinguished standards of
service prevail.  Rates
begin at $5 per day. Per-
manent Suites at Special
Discounts.

THE

SAD DAKE

HOTEL, CHECAEGO
/ Under Blaclkstone Management

SUPER -WASP
SHORT-WAVE
AC & DC RECEIVER

In Kit Form or Completely
Constructed

1930 Catalog FREE

Set Builders! Write for your

copy. Complete line of short

wzve supplies, standard parts
and accessories

CHICAGO RADIO APPARATUS CO.
415 S. Dearborn St., Dept. RN
Chicago, Ill.

QUIT TOBACCO

Don't try to banish nnaided the hold to~
bacco has upon you. Thousands of invet-
erate tobacco users have, with the said of the
Kecley Treatment, fourd it easy to quit.

KEELEY TREATMENT FOR
TOBACCO HABIT 3ikiz b
for tobacco. Quccessful for over 50 years. Write
today for FREE KAnﬁd ﬁart)culars of

MONEY- BACK GU

'I'HE KEELEY INSTITUTE, Dept.L-602, Dwight, lil.
Home of the famous Keeley Treatment for Liquor and Druga.
Booklet Sent on Cor! Strictly C

PATENTS

As one of the oldest patent firms in
Anmerica we give inventors at Jowest con-
sistent charge, a service noted for re-
sults, cvidenced by many well known
Patents of extraordinary value. Book,
Datent-Sense, free.

Lacey & Lacey, 631 F St., Wash., D.C. Estab. 1869

——NEW SCOTT A-C SHIELD-GRID 10—

{f you have a eritical ear, you will know Quality,
you will want to enjoy the best in Radio. You
owe it to yourself to find out!
Owing to my place of business my prices ave the
lowest n! all tin Orders taken from anywhere.
Asto 365 Write lnd.x\
DEMONSTRATION--DAY--NIGHT--SU AYS
NICHOLAS CHIVILY
Frelusively (}us‘lom Buzlt Receivears
{Apt. 9.) 3456-33rd , Astoria. N. Y,
Clone to Washlngton Ave. Sub Station. Astorie

HAMMARLUND HiQ-30

Eliminating the Hum
(Continued from page 904)

be used singly or in series with others of
the same or of different types. If the
condenser across the rectifier be omitted,
an additional advantage is obtained in
that the rectifier load due to such a con-
denser is greatly reduced, and the rectifier
tube life prolonged. In a particular very
popular receiver using a two-microfarad
condenser in this position, and having a
filter output direct current of 70 milliam-
peres, the a.c. current through this input
condenser was also 70 milliamperes, thus
doubling the load on the rectifier tube.
Another valuable advantage of the tap
choke filter is therefore evident. I have
developed many modifications of this ar-
rangement wherein choke coils ot succes-
sive filter stages are coupled for hum re-
duction; and wherein filter chokes are
coupled to audio transformers or other
audio-frequency coupling devices for the
same purpose, and having the same general
effect.

HUM VARIATION
6 WITH CHANGE OF C4 AND BEST R2
’ L]
: s
2.4 T— 40
° \ 2
> \ 3
. N\ A2 e &
. =2 4
T w
¢4
HU /
T2 & s 8 10
C4 - MFD.
FIG.8.

Hum voltage mayv be computed from these
curves which were made using the circuit

in Fig. 8

Neutralization by Hum Feedback

Another method of hum neutralization,
which I term “hum feedback,” is capable
of very surprising results. It is used not
in the filter, but in the receiver circuit.
The circuit arrangement as applied to a
single tube or group of tubes obtaining
plate and grid-bias voltages from the
same points, such as the first audio and
all-radio tubes as a group, is shown in
Fig. 7.

Here a tube is shown with input and
output coupling devices. B voltage being
obtained from the receiver filter output,
and C voltage being obtained from the
voltage drop, produced across the grid

HUM  VARIATION

e WITH CHANGE OF R2 OR C4
[}
2.4 "
§ \ //

y‘:

3, e -
=)a v -
I Re v)( /

0 v

2 4 6 8 10
R IN OHMS X {03
C4 IN MFD X10~!

FI1G. {0
These two curves show the resistance and
condenser tolerances with a neutralizing
factor of approximately 60

bias resistance R by the plate current of
the tube. A condenser C is connected
across this resistance for signal by-pass,
first to keep this resistance out of the
(Continued on page 939)
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IMANUAL

“Here at last is THE BOOK
that we of the Radio profes-
sion have needed for a long
time. It is the best and most
complete handbook ever pub-
lished,” says J. H. Bloomen-
thal, Chief Radio Operator,
U. S. S. B. Steamship “East

Side.”
THE

RADIO:

A New Edition

Complete new chaplers on aircraft radio equip-
ment; Practical Television and Radiomovies
with instructions for building a complete out-
fit; radio interference; 1009 modul.nlou-
latest equipment of the \Vestun Electric Co.

the Marconi Auto-Alarm System; and many
other developments of the past year. All this
information is added in the new edition and
besides, the entire book has heen brought right
ur to date with muclh new material. The Radiu
Jlanital continues to be the one complete and
up-to-the-minute handbook covering the entire

radio field.
A Handbook
for

Students

Amateurs
Operators
Inspectors

20  big chapters
cover: Llementary
Electricity and
Magnetism; Mo
tors and Gener-
ators; Storage
Batteries and
Charging Circuits;
The Vacuum Yube;
Circuits meIO) ed
in Vacuum Tube Trans-
mitters;  Modulating Sys

tems and 1009 Modula-
tion: Wave-meters: Piezo-
Electric Oscillators; Wave

Traps; Marine Vacuum Tube l‘nnsmmexs
Radio Broadeasting Equipment: Ajc 1rans.
mitters; Spark Transmitters; Commercial Ra
dio  Receivers: Marconi AutoAl(xrm Radio
Leacons and Direction Finders; Aircraft Radio
Equipment: Fractical Television and Radio-
movies; Eliminating Radio Interference: Radio
ILaws and Reuuldnous Handling and Ab-
stracting Trdﬁ"]c

An immense amount of information never before

aveil ble including detailed descriptions of standard
equipment 1s presented.

Prepared by Official
Examining Officer

The smuthor, G, E. Sterling, is Radio Inspector
and_Fxanining Officer, Radio Division, Y. S. Dept
of Con, merce The book_has been edited in detail by
use,” for five years Technical Editor of
QST, the Lagazme of the American Radio Relay
Leugue. Many other experts assisted them.

Free Examination

The new edition of “'The Radio Manual™
been published. Nearly 800 pages.
Eound in Flexible Fabrikoid. The coupon brings the
volume for free cxamination. If you do not agree
that it ig the best Radio book You have seen, return it
and owe nothing. If you keep it, send the price af
$6.00 within ten days.

Order on This Coupon

has Just
369 illustrations

—_—————————
D. Van Nostrand Co., Inec.,
250 Fourth Ave., New York

| i
l Qend me the Revised edition of THE RADIO I
NUAT for examination. Within ten days [
' aner receipt I will either return the volume or
l send you $6.00, the price in full. RN-4-30 |
i ]
I ]
i {
]
|
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The Most Complete Radio Book Service!

the

as negative
CHAPTER

«able (II)

CHAPTER IX,

“Elements of
Radio Com-
munication”’

The latest book by Prof. John
H. Morecroft, of the Engineer-
ing Department of Columbia
TUniversity, and past president
of the Institute of Radio En-
gineers, is his ‘‘Elements of
Radio Communleation.”” We re-
gard this as the best elementary

book to inform ¥you authorita-
tively on the technical phases
of radio in plain language,

provided you have some founda-
tion knowledge of radio. The
book is a comblete course on
the elements of radio, contain-

# ing much material never before
published. It has 226 pages,
170 " illustrations and a complete
: indey. Cloth  bound. Order  Cat.
Dy the same author: “Principles of Radio
Communieation, ™ second  edition.  This book is
for advanced students. It is the standard of excel-
lence in ijts field.  Cloth bound. Order Cat. MP

“Radio Receiving Tubes”

The need for an up-to-date book on radio tubes that answers
all the important questions has heen flled by James A. Moyer,
Director of University Xixtension, Massachusetts Department of
Education, and John K. W rel, instructor in radio engineering,
Division of University Extension, Massachusetts Department of
Education. This book a complete discussion of tube prin-
ciples, functions and uses. The essential principles underlying
the operation of vacuum tubes are explained in as non-technical
a manner as is consistent with accuracy. The book eovers the
construction, action. reactivation testing and use of vacuum tubes
as well as specifications for vacuum tubes and applications for
distant control of industrial processes and precision measure-
ments. 297 pages, cloth bound. Order Cat. MWT.

By the same authors:

“Practical Radio’’ including the testing of radio recelving
sets, 378 pages, 223 illustrations. Cloth bound. Order Cat.
MWI'R.

“Tractical Radio Construction and Repairing,”” 319 pages, 2
companion volume, new second edition. Order Cat. MWPRC.

(NoTE:  The standard book on tubes for advanced students
ts ‘“The Thermionic Vacuwm Tube,” by Iendrik Van der Bijl.
Order Cat. VDB.)

RADIO WORLD, the first and only natienal radio weekly,
eighth year, publishes all the latest circuits and news of radio.
Its technical presentations are highly authoritative. Construc-
tion of ultra-sensitive and selective circuits is featured regu-
larly. Subscribe for RADIO WORLD and follow the develop-
ments on pentodes, Loftin-White amplifiers, band pass filters,
pre-tuners, Superheterodynes, screen grid tubes, push-pull, ete.

CHAPTER VIL
frequencies,
of instability

supply, and in some special instances to the load's relationship to the C bias derivation as well,

Yaeuum tube volt-meter, discusses hum in tubes with
voltage-plate current, for 240, 220,
Isties of 230, 2004,
(I1) of characteristics of Rectifier
characteristics over full useful voltage ranges
{page 151) Reproduction

Your Opportunity to Obtain Any of the Out-
standing Volumes from One Source

“AUDIO POWER AMPLIFIERS”

By J. E. Anderson, M.A., and Herman Bernard, LL.B.
The First and Only Boock On This Important Subject

N radio receivers, separate audio amplifiers, talking movies, publie address systems and the like,

the power amplifier stands out as of predominating jmportance, therefore a full and authentic
knowledze of these systems is imperative to every technician. ‘‘Audio Power Amplifiers™ is the

book that presents this subject thoroughly.
. Anderson, M.A., former instructor in physics, TUniversity of Wisconsin, former Western
Electric engineer, and for the last three years technical editor of ‘‘Radio World.””

Ierman Bernard, LL.B., managing editor of ‘‘Radio World.""

They have gathered together the far-flung hranches of their chosen subject. treated them judiciously
and authoritatively, and produced a volume that will clear up the mysteries that have perplexed many,

The book begins with an eclementary exposition of the historical development and cireuit constitution
of audio amplifiers and sources of powering them. From this simple start it quickly- proceeds to a
well-considered exposition of circuit lzws, including Ohm's laws and Kirchhof's laws. The determina-
tion of resistance values to produce required voltages is carefully expounded. All types of power
amplifiers are used as examples: AC, DC, battery operated and composite. But the book treats of
AC I_)O}‘I‘EI‘ amplifiers most generously, due to the superior importance of such power amplifiers com-
mereially,

“Audio Power Amplifiers” is for these who know something about radio. It is not for novices.
But the engineers of manufacturers of radio receivers, power amplifiers, sound installations in theatres.
public address systems and phonograph pickups will swelcome this book. Engineers—even chief
engineers—of the Bell Telephone Laboratories, Radio Corporation of America, Westinghouse Electric
& Mfg. Co., Western Electric, Photophone, Vitaphone and the like needn’t be afraid they won't learn
something from this little book.

The autliors are:

Details of Chapter Contents

CHAPTER 1. (page 1) General Principles. analyzes the four types of power amplifiers, AC, DC,
battery-operated and combosite, illusirates them in functional blocks and schematic diagrams, and
treats each branch in clear textual exposition.

CHAPTEL II  (page 20) Circuit Laws, cxpounds and applies Ohm’s laws and their special form
known as Kirchhoff's Laws.
CHAPTER IIL (page 33) Prineciples of Rectification, expounds the vacuum tube, both filament and
gaseous types. clectrolytic and contaet rectifiers, and explains why and how they work. Full-wave and
half-wave rectification are treated, with current flow and voltage derivation analysis. Regulation curves
for the 280 tube are ziven. Voltage division, filtration and stabllization are fully illustrated and dissected.
CUAPTER IV. (page 62) Practical Voltage Adjustments, gives the experimental use of the theoretical
knowledge previously imparted. Determination of resistance values is carefully revealed.

CHAPTER Y. (page 72) Methods of Obtaining Grid Bias, enumerates, shows, and compares them.
CHAPTER VI. (page 90) Principles of Push-Pull Amplifier, defines the push-pull relationship, with keys te
attainment of desired electrical symmetry.
(page 98) Oscillation in Audio Amplifiers, deals with motorboating and oscillation at higher audio
exblaining why it Is present, stating remedies and giving exbressions for pre-determination of regions
The trouble is definitely assigned to the feedback through common impedance of load reactors and B
The feedback is Shown
or positive and the results stated.
VIIL. (page 118) Characteristics of Tubes, tells how to run curves on tubes, how to build and how to use a
AC on the filament or heaters and presents families of curves, plate
2014, 1124, ITIA, 227 and 2 with load lines. .\Also, plate voltage-plate current character-
201A, 1124, 1714, 292, 240, 296, 237, 224, 2 210, 250, full data on everything. There is a composite
and Voltage Regulator Tubes, and individual tables, giving grid voltage, plate eurrent
for the 220, 201A. 1124, 171A, 222, 240, 227, 245 and 224.
of Recordings, states coupling methods and shows circuits for best connections. .
CHAPTER X. (page 161) Power Detection, explains what it is. when it should be used, and how to use it.
A rectifying (etector, designed by one of the authors. is expounded also. .
CHAPTER XI (page 121) Practical Power Amplifier, gives AC circuits and shows the design of a sound
reproduction system for theatres. A page is devoted to power amplifier symbols. L
CHAPTER XII. (page 183) Measurements and Testing, discloses methods of qualitative and quantitative
analysis of power amplifier performance. Order Cat. AP’AM.

Two Other New Books by the Same Authors

“‘The Superheterodyne.” a new volume, deals with the theory and praetice of this receiver in a detailed and
pertinent manner, fully illustrated. The theoretical discussion proceeds to a receiver embodying the theory
stated. Full constructional data. Order Cat. ABSH.

‘‘Foothold on Radio,’” for the sheer novice, the only book Dublished that is really} for the person swho knows
nothing about radio. TFully understandable by any one. Freely illustrated. Order Cat. FOR.

“Trouble Shooter’s Manual’’—‘“Mathematics of Radio”

The three books by John F. Rider, Institute of Radio Engineers, are ‘“Mathematics of Radio,” ‘‘Trouble
Shooter’s Manual,”” and ‘“Treatise on Testing Units for Service Men.” .

‘‘Mathematies of Radio,”’ 128 pages, 8% x 117, 119 illustrations, bridges the gap between the novice
and the college professor. It gives a theoretical background so necessary for a proper understanding of radio
and audio eircuits and their servicing. Ilexible cover. Order Cat. MOR. X .

The first comprehensive volume devoted exclusively to the topic uppermost in every service man’s mind is
“Trouble Shooter’s Manual,”” just published. It is not only a treatise for serviee men, telling them how to
overcome their most serious problems, and fully diagramming the solutions, but it is a course in how to become
a service man. It gives all the details of servicing as they have never been given before. Iinding the right
mode of attack, applying the remedy promptly and obtaining the actual factory-drawn diagrams of receivers
always have been 2 bis load on the service man's chest. But no more.

This book is worth hundreds of dollars to any one who shoots trouble in receivers—whether they be factory-
made, custom-built or home-made receivers. . . -

MORI THAN 100 WIRING DIAGRAMS OF RECEIVERS MADE BY MORE TIIAN FORTY DYH“FEREI\T
SET MANUFACTURERS ARE PUBLISHED IN TIIIS BOOK, INCLUDING OLD MODELS AND LA’I:ES:I‘
MODELS!  RC.A, ATWATER KENT, CROSLEY, MJAJESTIC, ZENITII. STROMBERG CARLSOXN,
KOLSTER, FEDERAL, ¥ADA, ETC. size 8% x 11”; 200 illustrations. Imitation leather cover.
Order Cat. TSM.

“‘Treatise on Testing TUnits for Service Men,”

240 pages,

is a_ 43-page. liberally illustrated book on testing units and
circuits. Tells what equipment @ service man should have and how to use it most effectively and quickly:
Rapidity of operation is one of the points
stressed throughout this valuable book, as a

T B s Bt e e i i S i i et i i i T S T

service gnan's time is his chief stock in trade. I Radio World, 145 West 45th Street, New York, N. Y.
Order Cat. TTC. ] (Just East of Broadway.—Phone BRYant 0558.)
Other Books | entor oot on o A6 ¥0RTD o obeiieg
enter my subscription for o « 8
““ABC of Television,” by Raymond Francis I period and send free (postpaid) the one premium book
Yates, tells the whole story and gives data on l designated by my cross in square.
construction of a television receiver. 210 pages, 5 - E—
100 illustrations, Cloth bound. Order Cat. TEL, JREL SISO forSuhecel (S i)
U“The Radio Manual,” by G, E, Séerl]ing of I [ ABSIH $2.00 for 16 weeks (16 issues) O TTUu
. 8. Dept. of Commerce and Robt. S. Kruse, m E c (26 issues
formerly technical cditor of QST. Nearly 900 I SO s S00N ey G ionihe ('i “'ﬂ,w !
pages 369 jlustrations. Bound in Hexible $4.00 for 34 wt"ch‘.)(ﬂ issues)
fabrikoid. Order Cat. MAN. I ] MOR I MWPRC
“‘Drake’s Encycloped new edition, 2%" I $5.00 for 42 wcecks (42 dssues)
thick, weighs 33,.1C 1bs.. 920 pages, 1,025 illus- O MWT J MWPR
trations. Order Cat. DRRA. o =5 1 N
“Experimental Radio,”” by R. R. Ramsey, I R §6.00 for 1char (52 M"Ch)[}‘\[E
Th.D., P'rof. Physics, Indiana University. 253 l 0 ;'\,I;\M o ;I;i\Y 0 E’RK
pages, 168 illustrations. Cloth cover. Order O TEL [ RES =
Cat. REX. . o . I OREM $7.00 for 60 weeks (60 dssucs)
“Fundamentals of Radio,’”” by Ramsey. 372 7 3 eeks 5 issues
pages. 402 illustratjons. Order Cat. RF)M. I avoe S.>11~’0.0001) j{ﬁ.r c,zgﬁy;‘(;;kb(l(oib ‘i"w.\-uue(;))
“Principles of Radio,”” by Keith Henney, i — =
M.A., director, laboratory, Radio Broadcast. O MAN [0 DRA O RTT
477 pages. 305 flustrations. Order Cat. PRK. |
‘Radio Telegraphy and Telephony,”” by Ru- NAMC . « o v oo
deolph L. Duncan and Charles B Drew, of |  H8MO-rreecreenens
Radio Ingtitute of America. Order Cat. RTT.
““The Superheterodyne.”” by R. E. Lacault, I ATRS . o vt ettt i e ee e e
93 pares, 68 illustrations; cloth cover. Order I
Cat. RIL. City, ... ... o State........
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Eliminating the Hum

(Continned from page 937)

signal output circuit, and secondly to
prevent the signal voltage drop across it
from introducing degenerative effects in
the grid circuit of the tube. Condenser
C2 is the normal combined filter and filter
byv-pass condenser. So far this is a nor-
mal and well-known circuit. If a strong
ripple component is present across the B
current input—that is, across C2—this
ripple voltage will drive a corresponding
ripple current through the tube superim-
posed on the d.c. current driven through
it by the d.c. voltage. This a.c. current
component will develop a corresponding
voltage across the sccondary of the output
transformer, which will ultimately appear
in the following reproducer as a loud hun.
If the tube be used for radio-frequency
amplification the carrier will be modu-
lated and, after detection and amplifica-
tion, the hum will likewise appear.

If now condenser C1 and resistance R1
be connected and properly adjusted, the
hum will completely disappear without
harming the normal signal amplification
of this amplifier stage; as a matter of
fact it will actually be improved, be-
cause the plate circuit signal current will
have another path from output trans-
former B-}- to the tube filament, in par-
allel with that already provided through
C2 in series with C and R in parallel.
Furthermore, the signal thus by-passed
through Cl R1 cannot cause a degenera-
tive effect because it does not flow
through R and C, as does that portion
flowing through C2. The action of this
circuit is as follows: a path for the a.c.
component only of the B current is pro-
vided across B-+ B— through C1 and R1,
and thence through C and R in parallel.
Since C and R are included in the grid
circuit of the tube, the a.c. ripple
thus developed will produce a ripple volt-
age of a magnitude. phase and wave form
determined by C1, Ri, R.C. and the
corresponding characteristics of the ripple
voltage across B4 B—. When CI1, R1,
R and C arc properly chosen, the necu-
{ralization is of a very high order. It
will be seen that the effect of C1 and R1
is to introduce into the grid circuit of the
tube a ripple voltage of the same wave
form but of opposite phase, and having an
amplitude less than that of the plate
ripple voltage bv a factor equal to the
amplification factor of the tube. Both
grid and plate, therefore, have the alter-
nating ripple voltages applied. but these
arc neutralized at every instant, so that
no a.c. current can flow through the tube
because of them, and only the direct
component of the grid and plate voltages
remains effective to permit current to
flow. Since the signal input voltage is
applied to the grid alone, it can and does
produce a corresponding alternating signal
current component in the plate circuit
which appears in the ouiput for further
amplification, speaker operation or any
other desired function.

Some curves showing the performance
of this arrangement may be of interest.
The data for them were obtained with the
circuit arrangement shown in Fig. 8.

A -80 full-wave rectifier tube is

‘

shown normally energized by a power
transformer. It operates into a single-
stage filter consisting of a one-half micro-
farad condenser C1, a choke coil L, hav-
ing an impedance of* 23,600 ohms at 120
cveles and 31 milliamperes of d.c. current,
followed by a one-microfarad condenser.

A d.c. millammeter is included in the
filter line to the load, which consists of
the load resistance R and the =71 power
tube shown. The load current was 31
milliamperes. A d.c. voltmeter across
the load resistance indicated the d.c. volt-
age, which was 220 volts. The -71 tube
has no signal input, but was provided with
2 proper output transformer connected to
a Western Electric 540-AW speaker, and
a vacuum tube voltmeter as shown. The
grid bias resistance was 2,250 ohms, and
its bypass condenser C3 was one micro-
farad. An adjustable mid-point poten-
tiometer was included and carefully ad-
justed for minimum hum. The hum feed-
back condenser C-+ and resistance R2
were both variable

In Tig. 9 1 show in the curve marked
“Hum,” with ordinates at the left in
volts, the variation of hum output with
simultaneous variation of the hum feed-
back elements C4 and R2. Variation of
R2 1s indicated in the curve labeled R2,
whose ordinate scale in ohms is at the
right. The abscisse scale is in micro-
farads for capacity of the variable con-
denser C4. For any given point on the
hum curve, the capacity of C4 is given
by the abscisse corresponding to the
ordinate of this point. The resistance
value for this hum point is obtained from
the intersection of the ordinate with the
resistance curve. Thus, for 3/10 micro-
farad and 2,000 ohms the hum voltage is
.16 volts or 160 millivolts. The unneu-
tralized hum—that is, the hum with C4
cqualling zero—is 600 millivolts, while the
least hum. obtained with 4 microfarad
and 1,900 ohms, was only 10 millivolts.
This residual hum was caused almost al-
together by the a.c. filament excitation of
the tube.

In Fig. 10 T show in the curve labeled
R2 the hum variation with variation of
R2 alone, C4 heing fixed at one-half
microfarad; in the curve labeled C4 I
show the variation of hum with variation
of C4, the resistance being fixed at 1.900
ohms. The abscisse of curve C4 indicate
tenths of a microfarad, whercas for R2
they indicate thousands of ohms. These
two curves show the resistance and con-
denser tolerances with® the neutralizing
factor here indicated, which is about 60.

This circuit may be used with equal
advantage in audio or radio-frequency
amplifier tube circuits. I have obtained
with some forms of it neutralizing factors
as high as ten thousand. That is to say,
an output hum of about 50 volts, that is
50,000 millivolts. could be reduced to
one of about 5 millivolts when the circuit
constants were carefully adjusted. I have
developed many variations of the hum-
eliminating methods heretofore described,
and also many other methods, the presen-
tation of which must be reserved for some
future time.
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Also Ejects Static Charges
Improving Reception

The Corwico Vulean Lightning Arvester is
manufactured in accordance with 2 new en-

zineering principle that protects your radio
wgainst damage from lishtning and also dissi
mates  aceusaulated  statie charges.  Buy one
today for lithtningz potection and better re-
eption,
At  Your Dealer's or Direct
Tpon LReceipt of Vrice.

CORNISH WIRE CO.
24 Church St, New York City

MAKERS O_F o=l HE FAMOUS

R ORWICog

fmm_._ 39

'FBSTJ‘—_—"_

Pat. Applied for Serial No. 375,581

The Aerial of

Tomorrow

Just as the rising sun is the dawning of
a new day, the WELLSTON GOLD
TEST AERIAL is the beginning of
improved radio reception.

Wellston Gold Test Aerial, the wonder
aerial of tomorrow, was built to take the
place of all present aerials; and it has
more than accomplished its purpose.

Wellston Gold Test Aerial

has a capacity equivalent to 54 feet of
aerial wire, 50 feet in the air, and con-
tains gold-plated wire. This little wonder
filtered aerial will improve radio reception on
most sets, as it helps to eliminate many noises
that are troublesome to radio enthusiasts.
This small compact aerial (being but 214 by 5
inches in size) is small enough to be placed any-
where. It is absolutely non-directional, non-
corrosive, will not wear out, and never needs to
be replaced Does not connect into a light socket,
therefore there is no AC hum or noise. The
Wellston Gold Test Aerial eliminates all light-
ning hazards. Not fully efficient on battery sets,

For Sale by All Leading
Radio Dealers Everywhere

Price, $2.50

Wellston Radio Corpn.
Dept. R.N., St. Louis, Mo.
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Genuine Screen Grid radio with dynamic speaker
and high grade cabinets for radio or radio-phono-
graph combinations.

IWrite today for free illustratcd catalog of Radio
and Radio Cabinets

EXCELLO PRODUCTS CORPORATION

4832 West 16th Street
CICERO, ILLINOIS

EXPLORE THE SHORT WAVES
WITH THE EXPLORER
a| PLUGLESS CONVERTER

$12.50

No rLuc1y_ cous!  Wave
length range 15 to 200 metors:
CHANGES WAVE LENGTH HANDS
BY_TUE TURY OF & xNon The
EXPLORER enables you to cx-

ore the wonders of modern
shott wave reception with your
d . . enst roceiver. Stations all
over the world aro at vour disposal on the short waves,

The EXPLORER is u 1930 model, efficicnt and wiengiﬁexg:.lr
improved converter. Boautiful appearance:illuminated vernier dial;
shielded: tube inscrts inside of cabinct: and abaence of plug-in coils
make it the most convenjent of all converters.

Bost_performance at the lowest price. GCARANTEED.
DIRECT FROM FAGTORY. Onbrm xow! A, Gr or Dy C. model
o~y $12.50. Sent postpajd upon receint of price or C. O. D. plus
postaxe npon reccipt of $1. State whether A, C. or D. C. model is
desired. SEXD FOR FREE LITEBATUEE.

Rim Radio Mfg. Co.
695 Grand St. BROOKLYN,'*N. Y.

MASON, FENWICK & LAWRENCE

PATENT LAWYERS
600 F St.,, N. W., Washington, D. C.

Estb. over sixty years. Send sketches.
Electrical. Aeropautical and Chemical Inventions
carefully handled. Practice before the U. §. Courts
and the D’atent Office. I'rompt and careful service.
Write us. Protect your inventions,

TRADE MARKS REGISTERED

Write for Information About the NEIV

H-F-LL MASTERTONE
Laboratory-Made Receiver
The year’s outstanding Radio Achievement

HIGH FREQUENCY LABORATORIES
28 N. Sheldon St., Dept. 26, Chicago, Ill.

A Universal Auto-Radio
Receiver
(Continued from page 924)

frame. The majority seem to have the
negative terminal grounded; yet there are
so many in which the opposite pole is
used that another problem is presented in
the design of a radio outfit applicable to
any machine. At first thought, it might
appear to be a simple detail, but, on going
over the circuit to be used, we see that it
would be much easier to assemble and
wire the receiver if grounding one side of
the filament supply system were permis-
sible. One side of the tube sockets, fila-
ment resistances, A, B, and C batteries
and some grid return leads might all be
connected to the frame with the shortest
conductor possible to use. It would not
only save material and time, but also
contribute toward improving the appear-
ance of the set and simplifying its cir-
cuits. But since it cannot be done con-
veniently there is little use in visualizing
the advantages. We say “conveniently”
as a qualification to cover the possibility
of building a set with one side of the fila-
ment circuit grounded, and with the ter-
minals marked “grounded” and “un-
grounded” rather than “positive” and
“negative.” The only difference caused
by a change in the storage battery polar-
ity would be to affect the grid bias on
whatever filament tubes were used. Cath-
ode tubes would have their cathodes
grounded for simplicity. and thus the
ground connection would become the
common terminal of the negative side of
the B battery and the positive side of the
C. By this system, tubes not of the uni-
potential cathode type v-ould show a grid
bias equal to the drop across their fila-
ment, if a change in A battery polarity
were made. But the best reason for not
adopting such circuit arrangements is that
we would have to depend upon an exter-
nal C battery for the several voltages de-
sired. with the consequent requirement
of a number of leads running from the set
to taps on the battery. Representing for
the most part one side of tuned radio-
frequency circuits, they would have to be
equipped with choke coils and condensers
to keep the high-frequency currents from
flowing in them and causing undesired
coupling effects. An alternative would be
to use a tapped C batterv resistance in
the receiver case. The objections to this
are that a separate resistance would have
to be used for each radio-frequency
stage to keep down the number of con-
ductors running from one compartment
to the other. a by-pass condenser would
be required to shunt each resistance. and
a switch, in addition to the A battery
switch, would be required to keep these re-
sistances from running down the C battery.

This makes it appear that we should
forget the grounding matter, and go ahead
and wire our set as we used to in the days
of one hundred per cent. non-conducting
panels and cabinets. But. unfortunately,
we cannot discard the problem so easily.
This is because one side of practically all
modern variable condensers is connected
to the metallic frame by which they
are mounted. thus definitely grounding
the corresponding side of each circuit that
includes a unit of the tuning condenser.

(Continued on page 961)
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Was the
Life of
the Party!

FRANKLY admit that until recently

I was about the most awkward blush-
ing wallflower who ever dared to go to a
party.

But my life has certainly changed. Instead
of overhearing myself referred to as an
“old oil can,” it seems now as though the
fellows and girls can’'t pay enough atten-
tion to me. Now every time the gang
throw a party they insist that I come.

Don’t think I’'m bragging. I remember all
too keenly what it felt like to be a lone-
some dud in the midst of a lively crowd.
And I'm so thankful to a certain Prof.
Dunninger for my new found popularity
that I am only too glad to give the credit
where it belongs.

Some time ago I read an ad just as you're
doing now about Dunninger’s famous book
—“POPULAR MAGIC AND CARD
TRICKS.” As it cost only 50c with
“money-back-if-not-satisfied” guarantee, I
thought I'd try it.

I received the book by return mail and was
amazed to see how easy it was to do ma-
gician’s tricks. In short order I became
expert in performing a dozen or more
mysterious stunts that astounded every-
one, myself most of all.

At the next party I went to I gave a one-
man show that simply overwhelmed the
whole gang. For an hour or more I made
cards fly, glass bowls disappear, coins van-
ish, performed secret mind reading—in
short, held my audience dumbfounded and
completely mystified!

Yqu, too, can entertain and astound your
friends—win greater popularity—experi-
ence countless evenings of enjoyment with
the more than 200 magic tricks this book
explains in -simple English and easy to
understand pictures.

Never before have you had a chance to get
so much real pleasure and value for only
S50c. While we still
have a few hundred
books left—

Clip

ITESEEEEEEDTE- Y

EXPERIMENTER PUBLICATIONS, Inc.,
Dept. 2404-Y, 381 Fourth Ave.,
New York, N. Y.

I enclose 50c (in stamps, coin or moncy-
order) in full payment for Prof. Dunninger’s
famous big 100-page book—*‘POPULAR
MAGIC AND CARD TRICKS”~—which it is
understood will be shipped to me by return
mail.

Name

Address .. oiviiiiiiiiiiiiiii it

City and State

I enclose 50c additional for which alse
send me the big complete illustrated book
I have checked below:

O How To Win at Bridge
O Flying for Everybody
O New Radio Trouble Finder
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NEW

JMARCK

HOTEL

RANDOLPH AT LA SALLE
YOUR VISIT TO CHICAGO

Will he a pleasant memory if
vou sclect the right hotel. The
New Bismarck welcomes you
to a hostelry where good food.
superior service and cheerful
comfort await you.

Easily accessible to all the high
spots of the city.

Rooms $2.50 up.
With Bath $3.50 up.

CHICAGO

BANKRUPTRADIO STOCK

fully Guaranteed

ABC Power Packs, 250 V. of B. Also has A. C.
filament for up to 9 tube sets. Can be nsed as
B ecliminator. Make your hattery set all electric
or build your new A, €. sct around this pack.

Completely assembled .........ooiiiiianiian, 8.75
7 Tube A. C. Sets ..ol 24.50
Short Wave Sets, one tube, complete with 5

coils. 30 to 530 meters .........iiiiiiaa .45
12 Mfd. Condenser Blocks, 1000 volts......... 4.75

A. C. 600 V. Power, Filament & Double Choke

d four tube
210, §2.25: No. 25
5c; No. 245, §
226, 65; No.

$2.35; No. Sl S|.85v No,_ 2
.65; No. 227, 750.
750, No. 148, 95c.

CHAS. HOODWIN CO.

4240 Lincoln Ave., Dept. D-3, Chicago, Ill.
Dealers in Bankrupt Radio Stocks

TRUSS USERS

Learn how to close the rupture opening, so
the rupture can’t come down. Get a Ten
Day Test of the herbal muscle-tonic
‘‘Plapao’’, and 48 page illustrated book
describing the effective home treatment
used by satisfied thousands without delay
from work. Awarded Gold Medal, Rome,
Grand Prix, Paris, and other proofs of
merit. You can make this test which
started many others on the road to better
health without cost— FREE. Write TO-
DAY to Plapao Co., 375Stuart Building,
Saint Louis, Missouri.

WANTED — MEN

TO MANUFACTURE METAL TOYS
AND NOVELTIES

Big demand for 5 and 1be store Novel-
ties. Ashtra Toy Noldiers, Animals,
Auto Rad r Ornaments, cte. We
co-operate in selling poods you make;
also buy these from you. Small in-
vestment needed to start and we help
you build np. Wil FURNISH COM-
PLETE OUPFITS and start you in
well-p business.  Absolutely NO

i,

No.

3 EXVER CI5 and no  special place

“ }/ needed. A ehance of o lifetime for

man_ with small capital.  Write AT

ONCK if you mean strictly business and

W mt to hlm’]e wholesale orders  now  being  placed.
METAL CAST PRODUCTS COMPANY,

Dept. 12, 1696 Boston Road - - - New York City

t

( Continued from page 960)

A fine predicament: a vacuum-tube cir-
cuit, Fig. 1, whose grid return is at ground
potential, where either side of the fila-
ment may be grounded, and with the re-
quirement of a definite grid bias to be
obtained from the A b battery. regardless
of the polarity of its ground! Our first
impulse is to insulate the condenser frame
from the metal case. but what of the
shaft that may touch the frame of the
car a dozen times before reaching the
remotely located dial> The answer to
that might logically be an insulated
bushing.

Circuit Details

The circuit shown in Fig. 2 is a more
practical solution. Allow one side of the
variable condenser to maintain its ground
potential, connect its associate inductance
to it in the usual manner at the grid end.
but, instead of directly attaching the op-
posite terminal, wire that to the con-
denser through a .25 mfd. or larger fixed
condenser. Also connect this lower end
of the coil to a point in the hlament cir-
cuit. which differs from the point at
which the cathode is wired. by a potential
equal to the grid bias desired. Obviously
with such a circuit the polarity of the
storage battery ground is immalerial. At
a glance, one might say that this con-
denser would affect the tuning of the cir-
cuit, since it is in series with the variable
capacity. But by applving the common
formula for series condensers, it will be
found that the decrease in capacity,
caused by the .25 mfd. fixed condenser,
amounts to only about a tenth of one per
cent. where a .00035 mid. variable is used.

Electrical interference. caused by the
ignition of the car. is something that must
come in for a good share of attention.
This system that fires the gas in the
engine cylinder is nothing but an untuned
spark transmitter, as far as our radio re-
ceiver 1s concerned, and. therefore, a
source of powerful interference on all
wavelengths. About the only fields now
open for the broad spark transmitters are
those for ignition and distress signals. but
following their gradual decline, which
started in 1912, we may reasonably expect
some future Department of Commerce
ruling to restrict the radiation from in-
ternal combustion engine electrical sys-
tems. In the meantime. the radio motor-
1st can prepare to shield his electrical
wiring, spark plugs, coils, magneto and the
like while day- dreamm“r of a machine
powered with a Diesel motor. Since so
much has already appeared in Rapro
News on the various methods of elimi-
nating ignition interferences, we will not
consider the matter in detail in this
article.

Antenne. loud speakers and controls
for the automobile radio set are other
relevant subjects which will be taken up
as soon as we present the construction of
the set proper.

Having worked out the many problems
in more detall than space permits us to
mention. Jet us refer to the complete cir-
cuit which is our answer to the various
demands. This is shown in Fig. 3.

At the input end, we find the antenna
connected directly to the grid of the first
screen-grid tube, with no means of tuning

(Continued on page 963)
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Amazing
Reception @

Super Ball "Antenna

Thousands of users are getting mar-
velous

reception with the SUPER
BALL ANTENNA
the “all directional”
aerial. which brings out
the hidden powers of
all A. C. radio sets.
SUPER BALIL AN-
TENNA features a
patented condenser
which acts as a neutral-
izer for the entire sys-
& tem and greatly clarifies
¢ tone,
SUPER BALL AN-
TENNA gives
greater selectivity.
volume and dis-
tance due to its
conductive sur-
face of 364 sq.
inches.
SUPER
BALL AN-
TENXNA
is  easily
installed
; g 4 in a few
minutes and gives a lifetime of satisfac-
tion.

Over 1,000,000 in Use

._\.'.

Super Ball 77 Complete
with Condenser $4 75 Kit for $3 50
Installation

Get one today at your radio dealer.  Write for our
folder, *‘How the SUPER BALL ANTENNA works.”

YAHR-LANGE INC.

205 E. Water St. Milwaukee Wis.

The
Radio Construction
Library

Latest Data on Radio Receivers
for the Dealer, Serviceman and
Amateur

“TRIT’IT\' by two widely known radio engincers,
these three books cover every phase of building,
ulmnma and “‘trouble-shooting™ on modern receiving

ets. This practieal Library includes: PRACTICADL
R\DIO*T]\(‘ fundamental principles of radio, pre-
sented in an understandable manner. Hlustrated with
working diagrams. PRACTICAL RADIO CON
STRUCTION AND REDPAIR—DMethods of lnmtmt.r
trouble and reception faults and making workmanlike
repairs, RADIO RECEIVING TUBES—Irinciples
underlying the operation of all vacuum tubes and their
use in reception, remote control and preecision meas-
urements,

See this
Library
FREE!

Three Volumes,
6 x 9—993 pages,
561 itlustrations.

No
Money
Down

McGRAW-HILL
FREE EXAMINATION COUPON

MeGraw-Hill Book Cempany, Inc.
370 Seventh Avenue, New York

Send me the new RADIO CONSTRUCTION LI-
BRARY, three volumes, for 10 days™ free exami-
nation.  If satisfactory I will send #1540 in ten
day 2,00 a month until $7.50 has been paid.
1f not wanted I will return the hooks.

Name

Home Mddress oo iinieaiaiiai e

City and Stale

Prosition

Name of Company ....
oy B e e e J
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WARNING
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. ubscription
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Price
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| 4

J

LAST CHANCE

to subscribe—or have your present subscription continued from
expiration—at these Special “LAST CHANCE” low rates!

One Full Year-Only $2.00

Two Full Years—Only

Three Full Years—Only 4.00

You Save $1.00C
3.00 You Save 3.00
You Save §.00

Offer Open Only Until April 10th

Savings Figured on Newsstand Prices

The subseription price of RADIO NEWS will be in-
creased to $3.00 a year, eflective with the next (May)
issue! ’

It would be decidedly unfair to put this increase in
effect without giving all our old friends an opportunity
to protect themselves for 1, 2, or 3 years ahead at the
old low rate.

We are doing even more! For just one month (until
April 10th only) we are allowing all present subscrib-
ers and newsstand readers to order subscriptions to
RADIO NEWS at extraordinary “LAST CHANCE”
rates which have been reduced even lower than the old
low rates!

Here’s vour “LAST CHANCE” to save from $1.00 to as
high as $5.00 on the leader of all Radio Magazines.
And you make this unprecedented saving just when
the NEW RADIO NEWS is giving greater value than
ever before!

As vou can see from this issue, RADIO NEWS tells you
all about the newest receivers, all about the latest dis-

To Save $1'00 to $5.00 on

RADIO
NEWS

Clip and Mail TODAY —>-

coveries in servicing and handling radio parts and sets
—and then goes beyond all that to give vou the vital
radio news of the whole world in a terse way that de-
mands reading by every man whose interest lies in
radio.

If the Federal Radio Commission makes a new ruling
—if an Austrian inventor designs an improved tube—
if a new discovery in television occurs in Greece or
even Patagonia, you’ll find it all deseribed and its
practical significance explained in RADIO NEWS.

.. . That is why RADIO NEWS is read by men who
want 1o see with modern vision the furure trends and
developments of radio’s rapid progress.

. . . That is why it has practically twice as many read-
ers the world over as any other radio magazine.

. . . That is why you need R4ADIO NEWS and will
want to take advantage of these tremendous “LAST
CHANCE” savings immediately!

LAST CHANCE Ends April 10th

fem==nmneaMail COupon NOW!=enmrmmanxy
[] 4
I RADIO NEWS, Dept. 2404, -
f MACKINNON-FLY PUBLICATIONS, .
: 381 Fourth Avenue, New York, N. Y. :
1 Gentiemen: YES, please enter my subscription to RADIO NEWS g
] at the extraordinary reduced “LAST CHANCE’ prices for the B
] number of years checked below. Remittance is enclosed. ¥
: ] One Year at $2. [J Two Years at $3. [ Three Years at $4. :
[ ] B
E E
= NGRS BB G R 80 b6 686080088 0006605 600005008 605600 065530080848 8500 H
1 ]
B AdAress . e e e ¥
1 ) [
1
City and State . ... ...t e i e :
Present subscriptions will be continued from date of expiration., :
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A Universal Auto-Radio Receiver
(Continued from page 961)

the circuit. A 2 megohm resistance runs
from the grid to the negative side of the
heater, so as to utilize the drop across
the heater, giving the control element a
negative charge. The cathode is wired to
the positive side of the filament, and
thence to the ground to complete the
energy-absorbing system. A tuned cir-
cuit would, of course. increase the effi-
ciency of this first stage. but. due to the
uncertain characteristics of the aerial, a
separately controlled condenser would be
required to keep the circuit in resonance
with those of the other radio-frequency
amplifiers. If, to eliminate the extra con-
trol, a fourth condenser, used for this in-
put circuit. were mounted on the shaft
carrying the other three, it would be ex-
tremely difficult, if not impossible. to
compensate for the effect of the antenna
over the wavelength range to be covered.
Consequently, tuning of the first stage
was avoided for the sake of simple ad-
justment and operation.

The next three tubes have tuned grid
circuits adjusted by .00035 condensers
mounted on a common shaft. With all
coils and condensers alike, mounted sym-
metrically, and spaced equidistant from
adjacent parts, there is no difficulty in
keeping the circuits in synchronism.

The filaments are arranged in a series—
parallel formation, two branches consist-
ing of two type -24 tube heaters, and a
1% -ohm resistance in series, while the
third comprises a series hook-up of a 4-
ohm resistance and the filament of the
—12A power tube. When the A supply is
at 6 volts, the tubes then receive less
than their rated potential, but by refer-
ence to Fig. 4 it will be seen that but
little efficiency is sacrificed. At the max-
imum of 714 volts (which a fully charged
battery will attain while on charge), the
tubes are but slightly overloaded.

With the voltage of the car’s battery

subdivided by the series connections. it is
a simple matter to obtain approximately
correct grid voltages for all tubes but the
power tube. For this we use an external
C battery. All screen grids are by-passed
to ground by .3 mfd. condensers, and are
connected to the B battery through in-
dividual radio-frequency chokes. The de-
tector screen-grid supply lead is attached
to the 67%% B battery tap, while the radio
amplifier screen leads are grouped to-
gether and pass through 'a variable re-
sistance on the control panel. This is a
volume regulator whose other side is con-
nected to one of the higher taps on the
B battery, the exact contact being deter-
mined by experiment. In a.c.-operated
radio outfits it is customary to employ a
potentiometer rather than a series re-
sistance for the volume control. But to
do so here would necessitate the use of
an additional switch to break the poten-
tiometer circuit when the set is out of
use. Otherwise, a heavy drain on the B
battery, with consequent short life, would
result.

The A battery switch is not included in
to set proper, but is to be mounted on
the control panel with the tuning dial and
volume control. While fuses are always
good insurance against damage by shorts,
we believe it best to locate such protect-
ing devices nearer to the battery than to
the set. It is our opinion that there is
less danger of short circuits in the set it-
self than in the leads coming from the
battery, especially where these wires are
connected to the instrument. Fuses on
the set would. therefore, give only a part
of their possible protection.

This brief consideration of the circuit
serves to give us a fair idea of the set we
are to build. As we proceed with its con-
struction we will go into details that
should interest anyone who enjoys the
science of radio receiver design.

The Auditorium Power Amplifier
(Continued from page 931)

The first experimental amplifier was
made using a —24 tube as a voltage ampli-
fier, feeding a —50 type power tube. The
final curve, using a very good output
transformer, is shown at C. For the sake
of ready comparison this curve has been
moved up so that the amplification at
1.000 cycles is approximately 66 d.bh. Ac-
tually, the amplification is considerably
less than that given for curve D, but the
differences in amplification at various
frequencies expressed on the d.b. scale
are accurate. These show that the ampli-
fier is down 709, at 10,000 cycles. Part
of the loss at both the low- and high-
frequency end is due to the output trans-
former, a characteristic of which is shown
in curve C of Ilig. 2. Regardless of the
type of voltage amplifiecr used ahead of
the power stage some type of output
transformer must be used. The curves
shown in Tig. 3 show typical designs and
indicate the compromise which must be
made between high- and low-frequency
response. Curve B. for example. has ex-
cellent transmission at the low end but
suffers at the high end due to the in-
creased distributed capacity of the higher

inductance winding.
highs but falls off a bit on the lows.
Curve C shows the final transformer
which has a very good core permitting
the necessary inductance to be obtained
with a minimum number of turns. For
the sake of comparison the curve of the
-24 tube with a .3 megohm coupling
resistance operating directly into a —30
type tube is given at A. The additional
loss at the low end (i. e., more than
shown at C Fig. 3) is due to common
coupling impedance in the bias circuits.
The additional loss at the high-frequency
end is due to the capacity loading effect
of the —50 tube on the coupling resistor.
An attempt was first made to increase
the low-frequency amplification at reso-
nance enough to keep the curves abso-
lutely flat down to 40 cycles. The curve
of this transformer is shown at A in
Fig. 3. Although the bass response was
very satisfactory, it will be noted the
highs fell off appreciably due to the high
primary and secondary inductances which
were required with a consequent high
secondary distributed capacity.
(Continued on page 964)

Curve D has good
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Build Your Own
Voltage Multiplier

10,000~
250,000~
500,000+

100 250 500 1000 ~

t0 50

Vioglts

The Super Akra-Olm wire-wound Resistor
is especially adapted for use as a Voltage
\Iultlphex as shown in the above diagram.
It is carefully designed to insure an accuracy
of 1 per cent and a constant permanency of
calibration. Its use is also highly recom-
mended for Taboratory Standards, High
Voltage Regulators, Telephone Equipment,
and Television Amplifiers, Grid and Plate
Resistors, cte.

500- 80,000 ohms. .
90,000-150,000 ohms....2.00
175,000-250,000 ohms....2.50
300,000-500,000 ohms - -..3.00

.$1.50

for increasing the range of

SHUNTS milliammet $3.00 each.

TLet us know your reguirements. Specify
make, model and range of instrument.

ASK FOR BULLETIN 62-D

data for the

containing voliage wmultiplicr

use of Super Akra-Olm Resistors with
milliammeters.
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U. §. Government
Radio License
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By R. L. Duncan and C. E, Drew
R. C. A. Institutes, inc.
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BE a FOOT SPEHALIST'

-y A
Ejrrt;
EARN MORE \IO\LY & O 4

Learn PEDOPRACTIC—the new system of correct-
ing foot disorders and deformities without medicine

or surgery that's making tremendous strides these
days. It’s a new uncrowded profession and offers
amazing obnortunities in an unlimited field. Digni-
fled, interesting and profitable. No thinking man
or woman will willingly neglect foot troubles wlhen
they produce so much discomfort and disability and
can be so easily corrected.

LEARN QUICKLY AT HOME IN SPARE TIME_!

With but ordinary education and leisure home study
you can quickly qualify for this profession with itg
social, professional and finaneial advantages.

EARN WHILE YOU LEARN

The demand for your services will be 30 great that
¥ou can start in your own home and earn the cost
of vour training while you are atud}mg the course.
We teach you how to quickly *‘eash in™” on your
kuowledge.

You can quickly build up a practice and have an
office of your own. It's a wonderful opportunity, so
act quickly., Clip coupon below, sign name and
address, mail today for full information about this
wonderful new science. Do it now. No obligation.
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AMERICAN COLLEGE
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West Side YMCA
Radio Institute
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(Continued from page 963)

Due to the fact that at the-low fre-
quencies the minimum perceptible differ-
ence is several d.b.
very much better to maintain the high-
frequency response which is important,
even at a slight sacrifice of the lows.

The transformer which resulted is
shown at curve B, Fig. 3. Curve C
shows the low-frequency amplification of
the same transformer without the pri-
mary resonating circuit. By using the
combination of primary resonance to get
high amplification at the low frequencies
and a special «coil and care design (which
gave a very low value of leakage reac-
tance and distributed capacity with a
consequent peak at 9,000 cycles) the loss
in the rest of the amplifier at both the
low and high frequencies was largely
compensated for.

Due to the large undistorted output
which the —43 tube is capable of giving,
there is ample to swing the 250 tube
grids. Just as satisfactory results are
obtained by using this tube as can be se-
cured by using a pair of smaller tubes
in push-pull.

The resulting amplifier is very stable.
Curve B, Fig. 1 shows the excellent high-
frequency reproduction that was obtained
in one of the earlier experimental models,
but this was abandoned in favor of curve
A Dbecause the frequencies above the
audible limit are not necessary and may
cause trouble, since with the very high
amplification obtained, only a small
amount of capacity coupling between the
input and the output at these frequencies
will result in a sustained oscillation at
a frequency above audibility.

Of special interest is the high overall
amplification which was finally secured;
viz., 72 d.b. This gain, which represents
a voltage amplification of 4,000, means
that there is sufficient to operate directly
out of a low impedance pick-up, for ex-
ample, without any impedance adjusting
transformer. There is also sufficient out-
put so that the amplifier can be used in
experimental work with photo-electric
cells having a high output. Where the
maximum  possible  amplification s
wanted, it may be secured by using an
impedance-adjusting transformer to work
out of a low impedance source into the
100.000-ohm input potentiometer.

When using an input transformer such
as the SM 255M, a total voltage ampli-
fication of 63,200 corresponding to a
gain of 95.8 d.b. may be secured from
a double microphone which is sufficient
for most “distant” pickup work. Where
experimental work with extremely small
inputs is to be done, when working out
of a photo-electric cell for example,
which gives a very limited output, only
a single —12A tube need be used as a
pre-amplifier. If the photo-electric cell
is resistance-coupled to a —-12A tube and
this in turn coupled through a 24 or
2%4 to 1 ratio transformer to the 692,
a total voltage amplification of 46,000 is
available.

Due to the use of a potentiometer
input, this may be used as a volume con-
trol without affecting the frequency
characteristic. In the conventional type of
amplifier the volume control must either

(Continued on page 965)
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(Continued from page 964)

be of the “T” or special network type
which is very expensive or, if it is of the
straight potentiometer type, it will in-
troduce both wave form distortion and
frequency discrimination. The potentiom-
eter type of input has the further ad-
vantage of permitting an external poten-
tiometer to be used with the slider con-
nected to the input of the 692 without
introducing cither form of distortion. In
this case, the input potentiometer of the
692 is set and used as a gain limiting
device,

The advantages of working into low-
impedance circuits are now generally
recognized. The present practice is to
use a one-to-one transformer in the out-
put of the amplifier to get out of the
tubes into from 3.600 to 7,200 ohms.
An external Impedance-adjusting trans-
former has been connected to the am-
plifier to get into low impedances rang-
ing from 8 to 100 or more ohms. While
this arrangement is very much more
satisfactory than working through a high
impedance circuit, particularly when the
output is to be transmitted anv distance,
it is very much less desirable than oper-
ating directly out of a single transformer
since the loss, frequency discrimination,
wave distortion and cost are all increased
by the additional transformer.

— A ——
Assemble Your Own

Auto-Radio
(Continued from page 896)

condensers.  This mecthod enables the
operator to log his stations as he does
on his set at home. The compound
svstem of gearing, shown in the photo-
graph, comes completely mounted on a
metal basc plate. It comprises four gears
which mesh 1 to 5 and then 1 to 10.
These four gears are mounted on three
studs, which are in turn mounted on the
metal base plate mentioned above. Four
long bushings are also mounted on the
base plate for the dashboard mounting.
At the receiver end the worm gear is
coupled to the flexible shafting by means
of a threaded collar and square key, which,
incidentally, is the same as the control
¢ide. The threaded collar is part of the
bearing hlock for the worm gear. This
bearing block gives the worm gear a
positive motion. It prevents the slightest
deviation from the proper movement of
the worm. This last precaution is an ab-
solute necessity because of the accurate
motion which a worm must have in order
that it operate correctly. The worm gear
meshes with a flat ground gear which is
mounted on the shaft, which, in turn,
couples all the condensers. From the
shaft on the condensers to the tuning
knob. the operator can be assured of a
positive motion, for every possible pre-
caution has been taken into account.
The volume control and filament switch
are arranged on a single knob. A four-
wire shielded cable is supplied to provide
the necessary two leads each for the
switch and the volume control. There
are therefore only two controls on the
dashboard—the main tuning knob and the
(Continued on page 963)
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OwA theWorlds Premier
CrestomeLornll |

Your
; Choice
SCREEN- Al of
GRID TUBES : £ FINEST
Six Tuned Circuits i CABINETS
REGARDLESS of cost, no radio produced in mass can even tllld
approximate the amazing performance of the Hammarlund
Custom-Built “HiQ-30.” SPEAKERS

Here is the newest and most cfficient model by Hammarlu_nd-
Roberts—the climax of five vears of unequalled custom .desuzn-
ing and famed throughout the world for power, selectivity and
tone.

Assemble it vourself from factory-built units or we'll recom-

mend a local custom-builder to do it for vou. $139.50 to

$1175, complete, less tubes. Send 25¢c (stemps or coin) for

48-page “HiQ-30 Manunal, Address, Dept. RN-4.
HAM_MARLUND'ROBERT_S, INC.
424-438 West 33rd Street, New York, N. Y.,

it
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CLASS TELLS/

Cardwell Condensers have always been” The Standard

of Comparison.” Years of superlative performance
have carned the title of “” The Best.” There isa Cardwell for every purpose—
Receiving and Transmitting, Write for Literature.

THE ALLEN D. CARDWELL MFG. CORPORATION

In

+ o

81T PROSPECT STREET BROOKLYN, NEW YORK
New Adapler % 245
SUPER. POWER TUBE

Brins vour Dpresent set up-to-date using the New 245 Super Power
Tube. ye:ardless of what you now have. No rewiring necessary.
Tl adaptir makes the job simple; anyone can hook it up in a few
lwinutes’ time. CGreater volume, fiuer elarity and an amazing ability
o reproduce low notes ave the features gained through the use of the -
240 tube and this adapter. Rewlring of vour set is necessary if you I

do not use this adapter. You simply eannot do without it.
p‘P‘DSO

TrE Ly

BROIKLYN RADIi

Service Corp.

1072 ATLANTIC AVE., BROOKLYN, N, Y.

S
8T Loust OF 5800,

$

AW Orders Must Be
Accompanicd By a
Deposit of 20%

95 LW |

List Price 25 |

Home-Study [ 4 Rudio Parts Guide
Business Training || THE NEW Yxxipy

Your opportunity will never be bigger than your . J R,

preparation. Prepare now and reap the rewards of & Catalog

early success. Free 64-Page Books TellHow. Write

NOW for bock you want, or mail coupon with your Send for it today
for complete list-
ings of Radio Con-

name, present position and address in margin today.

[ Higher Accountancy []Business Corres.
L1 Mod, Salesmanship []Credit and Collection

[0 Traffic Management Correspondence gixxsgccfor Og?uet:'
(1 Rail. Station Mgm't []Modern Foremanship Rheostat 2 gc{
[JLaw:Degrecof LL.B. []Personnel Mgm’t eostats, ixe

and Grid Resist-
ances, Jacks, Jack
Switches, Phone
Plugs, etc,

YAXLEY MFG. CO,

Dept. N, 1528 W. Adams St., Chicago, IlL

[0 Commercial Law

[GIndustrial Mgm’t

[ BankingandFinance

{1 Telegraphy [0 Commercial Spanish

[]Business Mgm’'t [J Effective Speaking

Railway Accounting [] Stenotypy—Stenog'y
Paper Salesman’s Tralning

LaSalle Extension University, Dept 494-R, Chicago

[] Expert Bookkeeping
LIC. P- A.Coaching
[] Business English
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SHORT WAVES

THE SUBMARINER
will convert your receiver into a short wave

receiver without any changes.

Enthusiastic owners have written us from all
parts of the world. Stations broadcasting
music 8000 miles away have been recen{ed.
Very little static on short waves. Latest im-
provements—shielded—vernier dial 64 to 1
ratio—a quality product—on the market over

three years.  ajaNy MODELS

16-32 meters, AC or DC, $17.50. Interchange-
able coil, 12-160 meters, AC or DC, $22.50. “J”
model gives five times volume of other adap-

ters, price, 16-32 meters, $22.50. Interchangg-
able coil “J” model, $27.50. Sex)t postpaid
upon receipt of price or C. O. D. if $1.00 ac-

companies order. Give name of set and tubes
used, when ordering.

J-M-P MFG. CO0., INC
3115 Fond du Lac Ave, Mxl\\aukee, ‘Wisconsin

v FREE BOOKS of
BUSINESS HELPS

We publish over 200 Home Study Books. each a complete
treatise of its subject. We have one or more for you.
Books on
T} Commercial Art
(] Lettering
O] Advertising
[ Sign Making

[] Decoration

[ Automobiles
[] Battery Work
[ Electricity

[] Radio [] Carpentry
[] Aviation [ Bulldmg.
[0 Painting [] Contracting

[ Silk Screen Process []Sheet Metal Work
and many other subjects. All fully described in our
FREE CATALOG, Check the subjects in which you are
interested and write today,

FREDERICK J. DRAKE & CO., Publishers
Room 510—179 No. Michigan Blvd., Chicago

Drake books are for sale in all book stores

AMPERITE automatically keeps
voltages exactly right for tube
cfficiency, Lengthens tube life.
For all tubes. $1.10 with mount.
ing (in U.S.A.) At all dealers.

WPERITE i orporation

561 BROADWAY, NEW YORK
FREE—“Amperite Tube
Chart.”Write Dept. RN-4

PERITE

HEG. U1 s PAT. orF.

i SELF-ADJUSTING” Rheostat

”PEWR"‘E ‘/z I’IC

Mgt

§\
Y Mmeang=—
X

»

best  makes—
Underwood, ~Reminaton

l—also portables—
r:ces smashed to below half. (Easy terms.)

D NO MONEY

All late modela completelyrebuiltand
zefinishe: nd

infull colors, Get our direct-to-you easy
payment plan and 10 day free trial offe Trial
mazing values—send at once. st

International Typewriter Exch., %23:.‘” dzT?"éﬂﬁago'
YOUR

P A T E N T INVENTIONS

EDWARD GOTTLIEB
Attorney in Patent Causes
5 Beekman Street
New York
Inventions  Developed—Representatizve  for
Blaty Tool and Machine Corp.

Free
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Sunspots, Weather and Radio
(Continued from page 839)

matters, while solar effects and magnetic
storms are world wide. In addition, most
weather-radio investigations fail to dis-
count solar and magnetic effects. or in-
deed to take them into account at all,
though they are fully as important as the
others. The meteorological elements
which can conceivably affect transmission
are temperature, pressure and moisture.

We can make some general statements
which rest on fair agreement. Austin has
found that long-wave day signals vary
inversely with temperature—cold waves
mean strong signals. Sreenivasan finds
substantially the same effect, extending
his temperature data to the transmitter
as well as the receiver. On the broadcast
waves, however, Pickard finds that recep-
tion varies directly with temperature at
the receiving station—the warmer the
night, the better the reception. The uni-
versal belief that winter reception is
much better than summer reception is
perhaps due as much to darkness and
lack of absorbing vegetation as to tem-
perature.

Years ago Kincaid on the naval ship
Kittery found. as have many observers
since, that static (or atmospherics) seems
to originate in lows. This is particularly
true of tropical hurricanes, which are
small, violent lows. It is further noticed,
as we might expect. that the worst static
comes from the southeast quadrant of the
low—the rain or snow quadrant in winter
and the thunderstorm quadrant in sum-
mer. Some of the Florida hurricanes
have been followed by direction finders
in Maine, a thousand miles distant. Thus
in the future radio may be of value in
tracking storms. The sun. too, seems to
have a finger in the pie, for Pickard has
made the interesting observation that
night static varies directly with sunspots,
while for day static the relation is inverse.

The same investigator also finds that,
although most people associate a high and
its clear, cold weather with better recep-
tion, signals increase as lows pass his re-
ceiving station and decrease as highs pass
by. This finding, based on quantitative
measurements, must be heavily weighted.
On short waves, also, we personally have
noticed generally better transmission in
lows than in highs. A low is of course
accompanied by rain and clouds. Out of
a total of 27 foreign two-way transmis-
sions from low-power W2CX in a year,
9 were in rain or definitely low pressure
areas, 15 were in rain, cloudy or low-
pressure areas, and only 8 occurred when
the atmosphere was definitely clear. As
there were many more attempts than con-
tacts, the contact conditions may be

taken as exceptionally favorable. So far
as we are aware. the increased reception
as lows pass has not been theoretically
explained; we advance the theory that
the Heaviside-Kennelly layer sags earth-
ward somewhat in lows, causing a focus-
ing effect as diagrammed in Fig. 2. The
air above a low is naturally more rare. so
that appreciable ionization can take place
lower there than elsewhere. If the layer is
well defined. it will hang down in a lens-
shaped projection, which could produce
the observed effects, either by refraction
or by reflection. In general, one quality
of temperature and pressure variations
must be borne in mind: they are prob-
ably related in some way to solar dis-
turbances.

Moisture of course affects transmission.
Antenna insulation is poorer in rain; but
on the other hand, the ground is a much
better reflector when it is wet. At W2CX
we have found the best distance reception
(and transmission) over wet ground just
as the clouds clear away, and this agrees
with Pickard’s finding that signals in-
crease as a low passes. Even clouds may
influence transmission. Clapp found that
a cloud drifting into the signal path in-
creased short-wave reception (possibly
by a lens focusing effect®). British pilots
flying the Channel have noticed that their
direction finders were faulty in clouds.
possibly due to refractive or reflective ef-
fects. Colwell has noticed that broadcast
fading is worse on clear days than on
cloudy ones. The fading curve seemed
to foretell the next day’s weather: if the
signal curve rose during the evening the
next day would be cloudy; if it sank, the
morrow would be clear.

Let us emphasize one pomt which has
been frequently overlooked in correlat-
ing earthly phenomena with solar activity.
As we have seen, the possible earthly ef-
fects of solar activity are many and va-
rious. The one who considers only
weather and the sun, or only radio and
the sun, or only radio and the aurora,
useful though his findings may be, is per-
haps a little like one of those bllnd men
who felt the elephant’s trunk and called
him a snake, touched his leg and called
him a tree, and so on. There are a great
many phenomena here, and it is probable
that they all react to some extent on one
another. That is, after all, one of the
most inspiring things about science; the

- water-tight compartments of its earlier

years have been swept away, and the
filaments of any one specialized branch
extend we know not how far through the
great fabric of universal truth.

A 1930 Broadcast Receiver
(Continued from page 911)

condenser, which fits along the center of
the sub-panel. The very loose antenna
coupling obviates the annoying detuning
effects common to other single-control re-
ceivers, and permits sharply matched cir-
cuits over the full 200-550 meter wave-
length range.

The detector and audio portions of the
circuit are quite orthodox, except for
the presence in the audio system of what
is best called a “tone equalizer.” This

www americanradiohistorv com

consists merely of a condenser and resis-
tance connected in series and across the
primary of the push-pull input trans-
former. By by-passing some of the higher
frequencies the effect is given of accen-
tuating the lower ones, which they pass
with dlfﬁculty The resultmg “tone qual-
ity” is really quite good.

The mechanical arrangement of the
parts allows rapid assembly and easy

(Continued on page 969)
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Working the Loftin-White
(Continued from page 891)

value for the number of tubes involved.
4 megohm being used for the three
screen-grid tubes of Fig. 2. Likewisc.
the value of RS will be lar%r for a lesser
number of tubes. A resistance RO in the
cathode lead develops the bias potential
for the tubes, 300 ohms being used for
the three tubes of Fig. 2. R9 is also in-
creased in value as the number of tubes
is reduced.  Usual by-pass condensers
C6, each having a capacity of 14 micro-
farad. are used in the several positions
shown.

Reference to Fig. 2 shows that there is
nothing unusual in the details of the three
stages of tuned, single-dial control, screen-
grid radio-frequency amplification. The
shaded base W, grounded at G, indicates
the metallic chassis to which the various
common ground connections are soldered.

The antenna terminals 1 and 2 provide
for long and short antenna connections,
the terminal 1 being arranged to bring the
antenna condenser Ca in series with the
antenna, as the usual provision for a long
antenna.,

The tuning condensers of the four
tunable circuits are indicated as mechan-
ically linked. to provide single-dial control.

The original commercial set included
before conversion a —27 power detector
resistance coupled to a =27 first audio
stage. in turn transformer coupled to a
push-pull =43 output stage, and an elab-
orate filter and power unit. We used the
—27 detector socket for our input tube
VTI. thus leaving our one —-45 oulput
tube to take the place of all that has to
to do with the rvesistance-coupled first
audio stage and the transformer-coupled
two —45 output tubes. We thus have but
five tubes where there were seven before,
and have eliminated one push-pull trans-
former and some of the elements of the
resistance coupling. The detector, audio.
filter and power end are materially re-
duced in cubical content and cost.

On the other hand, we find that the
overall sensitivity of the five-tube system.
after conversion. is considerably greater
than that of the original seven-lube sys-
tem. In fact. so much so that we believe
that a reduction of the radio-frequency
end to two stages would not reduce the
scnsitivity of the original receiver.

Of course, a suitable conncction can be
made for connecting a phonograph pick-
up in the input circuit of tube VT1 to
permit the reproduction of phonograph
records. if desired. The manner of con-
necting this pick-up. PU, for switching
in or out of circuit is shown in Fig. 2.

Obviously, the now permissible reduc-
tion of the radio-frequency portion of the
svstem to two stages, or even one stage.
of radio-frequency amplification will ma-
terially lessen the difficulties and cost of
construction, and particularly the cost of
the task of matching and tracking tuned
circuits throughout the broadcast band.

We selected for the conversion de-
scribed a commercial receiver having a
particularly efficient radio-frequency por-

tion, judged from current commercial

standards, in order to make certain that
our data will be quite adequate to cover
all that might be encountered by the ex-
perimenter in usual practice.
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Have You a Radio in Your Car?

Get all the enjoyment of Radio, right in your car, as you
drive, or walit,

National Company has a ncw series of special Radio

parts for Automobile use. The unique design permits

IWrite today for jull instant transfer from car to boat or camp, as gonvcmcntly

parsiculars  mintianing as plugging in a lamp. Easy and rapid to install, docs
Radio Nues, not dishgure the dash, or interfere with leg-room.

NATIONAL
AUTOMOBILE RADIO PRODUCTS

NATIONAL CO., INC., Malden, Mass.
Est. <i>Z> 1914

L

RADIO’S
GREATEST ADVANCE-
MENT PERFECTED BY
OUR LABORATORIES

I'he sensational new TLOFTIN WHITE Direct (‘mm](‘(l

245 Amplifier is the most sevolutionary development in
radio Fhis amazing system oz audio amplification makes
use of directly coupled tubes withoui any intervemmnyg condensers
or transformers. It assures the use of fewer tubes and parts, of
Light weight, and compactness. And, of course. an unlimitcd
frcqucucy range without any distortion, and 2 tremendous output
restrained only by the amplification volume of the tubes used. i
the necessary A B C requirements for a tuner are incorporated.
WHOLESALE RADIO SERVICE COMPANY, licensed and
approved by loftin-White Laboratories. has buwlt 2 Toftin-White
Amplifier that carries with it the prestige and guarantie of the
Wholesale Radio Service Company.

MAIL THE COUPON TODAY

The Lafayette LOFTIN-WIITE Di —an.d the low price i{s only $35.00. Jusf
reet Coupled Amplifier is belng sold ma1l the rcupwn boelow, tooether wath 2
at a sensationally low price. You will deposit of §..00, and we will ship to
find the hishest juality built. into you ¢ 0. Do tor the halinee, pluy

this De Luxe Model; it carries the rhipiang  cha . Ov send $23.00
nationally-famous Wholesale guarantee full and save time and trouble.
e e e vee e vee et e— R
Money Back 1f = Wholesale Radio Service Co., Dept F-15 3
Y A | O 36 Vesey Street, New York Cit
ou re Please send Tafayette LOFTIN-WHITE \mphﬁer

() 8500 deposit sacloscd Wil 1iay Lolance of C' |
Not Ab P 320.00 pivs elipning hmq on Ot

. FREE CATALOG

; S2500 enclosed ae yueuent i {1l
8 The now 1930 WHOLESALE It not bolutely “ationed, 1wl Yeeuy  Awadifior
RADIO CATALOG - the har- SOIUtely nd my money s to. be relunded ut oimer ) |
% book of the radio busic |
Hess—-ll_be sent to you Satisfied
% "UBSOLUTELY FREE on e |
M, TCQUeS. aieas
2 e e
e

Addresrl el S, R L e S S T [)

Town,, .. ... .State |
) eend e 1930 WHOLESALE CATALOG abso N

Taid ¢ ¥

— o i M e e e e e - — —
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must be included at the above rate.
placed by an accredited advertising agency.

Read Classified Advertising—It Pays!!!

Advertisements in this section twenty-six cents a word for each insertion.
Cash should accompany ali classified advertisements unless
No advertisements for less than 10 words accepted.
Objectionable or misleading advertisements not accepted.
should reach us not later than lst of 2nd month preceding issue.

Classified Advertising Manager—Experimenter Publications, Inc., 381 Fourth Avenue,
New York City

Name and address

Advertisements for these columns

Agents Wanted

Patent Attorneys

BIG MONEY AND FAST SALES.
buys Gold Initials for his auto. You
make $1.35. Ten orders duily easy. Write for particu-
lars and free sample. Ameriean Monogram Co.. Dept.

Every owner
charge $1.50;

133, ¥ast Oranre, N.
Strange Battery Compound charges instantly. Elim-
inates old method. Gives new life and pep. Big profits.

Gallon free. Lighining Co., St. Paul. Minn.

Guaranteed Genuine Gold Leaf Letters anyone can put
on storc windows. Larse profits, enormous demand. Free

sampies. Metallic Letter Co., 422 N, Clark, Chicago.
Business Opportunities
Free Book. Start little

Mail Order business. Hadwil,
5A-74 Cortlandt Street, N. Y.

Amateur Cartfoonists: Sell your cartoons,
Smith's Service, EX1104. Wenatchee. Wash.

Inventions Commercialized. TI'atented or unpatented.
Write. Adam Fisher Mfe. Co., 278 Enright. St. Louis. Mo.

Screw-holding screw driver! Amazing new invention!
HOLDS, removes, inserts screws instantly inaccessible
places. Iactories, garages, electricians, radio owners
buy on sight! Sells $1,50. Exelusive territory. FREE
trial order. Jiffy, 1541 Winthrop Bldg., Boston.

new plan.

Correspondence Courses

Used correspondence schoel courses sold on repurchase

Edward Gottlieb, Patent Attorney, 5 Beckman Street,
New York. INVEXNTIONS patented; confidential advice;
inventions developed—representative for DBlair Tool and
Machine Corp; trademarks registered.

Patents—Write for Free Instruetions, Send Drawing
or Model for Examination. Carl Miller, Registered
1'atent  Attorney (former Patent Office Examiner), 262
McGill Building, Washington, D. C.

PATENTS—Send for form ‘‘Tvidence of Conception’ to
be signed and witnessed. Iorm. fee schedule, Information
free. Lancaster. Allwine and Rommel, Registered Patent
Attorneys in United States and Canada, 269 Ouray Build-
ing, Washington, D. €

Patents—Advice and Dbooklet free. Highest refercnces.
Best results. I'romptness assured.  Watson E. Coleman,
Patent Lawyer, 724 9th Street. Washington, D. C.

Inventors—Should write for our Guide Book. “‘Ilow to
Obtain a Datent.”” and IRecord of Invention Blank. sent
Free. Send model or sketch of inventions for our inspec-
tion and instructions free, Radio, Electrical, Chemnical,
Mechanical_and Trademark Experts. 'Ferms Reasonable.
Vietor J. Evans & Co., 922 Ninth, Washington, D. C.

Patents

Inventions Commercialized. Patented or unpatented.
Write, Adam Fisher Mfg. Co.. 278 Enright, St. Louis, Mo.

basis. Alsp rented and exchanged. Money-back guaran- I . . 5
tce. Catalog free. (Courses bought.) Lee Mountain. Printing, Engraving, Multigraphing
Yiseah, Alahama.
(LCITE TS Multigraphing, two dollars thousand.  Miscellaneous
Detectives Printing. Mayer Ray Corporation, Monmouth, Illinois.
Detectives.  Work home or travel, Experience un- Radi
necessary. Particulars free. Write George Wagner, ada:o
2190 RBroadway, N. Y.
sllngisp&ensable——Set Iive Radio Socket Wrenches. Now
. .00. Satisfaction guaranteed. Agents Wanted. ‘‘Radio
For Inventors Sockets.”” 1638 W. Jackson, Chicago.
Inventions Commercialized. 1'atented or unpatented. Wanted: Men to work with National Radio Service
Write, Adam Fisher Mfg. Co., 278 Enrizht, St. Louis, Mo. organization. No selling scheme. Radio Doectors, Inc..
Dept. N, Essex St., Salem, Mass.

Help Wanted and Instructions

WANTED—MEN AND YOUNG MEN that can solder
to make DBirdeages at home. 36 a dozen. Particulars

Songwriters

Eloc AL J. Delis, Dept. AG. 3113 Madison St., Chicago, gongwriters—Subsanial Advance roysalties are paid on
- publisher’'s acceptanec. New booklet ‘“‘Song requirements
Wanted Immediately, Eligible Men—Women, 18-55, of Talking Pictures” sent free. Neweomer Associates,

qualify at once for permanent Government positions. $1035- 793 Earl Bldg., New York.

$280 month. Gov’t experience unnecessary; paid vaca-

tions: Common education; thousands needed yea Write, :

Instruction Bureau, 251. St. Louis, Mo. Quickly. Telegraphy

]

. Learn Morse and wireless telegraphy. Big salaries.
Miscellaneous S
4 Tremendous demand. Exbenses low. can earn part.
Agents, Canvassers, Salesmen, Merchants, etc., who Catalog free. Dodge’s Institute, Cour Street, Valparaiso,
are i Indiana.

seeking direet contact with manufacturers for live
probositions; 1009% satisfaction guaranteed; send me 25¢
tamps) for one pound of dirvect contact literature
s 200 unexcelled offers. Ted Armour, 136 Last 28th
Street. New York, N. Y.

Inventions Commercialized. Patented or unpatented.
YWrite. Adam Fisher Mfg. Co., 278 Enright, St. Touis, Mo.

Television

Build your own Kkit,
Morgan Sales Co.,

send $1.00 for Book
1417 W. Marquette

Television.
and Blueprint.
Ra.. Chieago.

Fver win a prize?

Here's your chance!

Every

yvear we spend over $150,000.00 on

prize offers to advertise our business.

In

this new offer 150 grand prizestotaling $6555.00
# will be given to the fortunate ones who solve our
puzzle correctly and win. Here it is—

FIND THE “DIFFERENT” AUTO?

The 16 cars in the circle all look alike.

15 of them are

exactly alike—but one is different from all the rest. That’s

the trick for you!

Find this

“different”

car if you can—

and mark it. The difference may be in the fenders, bumper,
name plate, radiator, or top. Be careful now—because win-
ner must solve puzzle correctly first in order to

WIN BUICK SEDAN OR $2000.00 CASH

A magnificent list of 150 Grand Prizes—$6555.00 in all! Lucky first prize winner
has choice of new 1930 Buick 4-door Sedan or cash if preferred. Also four
qther fine new Sedans, radios, victrola, etc., in big prize list. Duplicate prizes
awarded in case of ties. All actively interested who have answered cor-
rectly will receivs prizes or cash rewards.

$705.00 FCR PROMPTNESS
Don’t delay—act this minute! Solve the puzzle correctly and receive at
onece Certificate good for £705.00 if you are prompt and win first prize,
making total first prize worth $2000.00g Thas 15 the only puzzle to

Solve. Any man, woman, boy, or gi;

the U. 8. A., outside of

in
Chicago, may submit an answer. 150 of the people who take
. Upthis offer are going to win these splendid prizes. Be one

of them.

Send the number of

the ‘‘different’” autoin

aletter or post card today. Nothing to buy, sosend

nomoney. But act promptly! B. A, BLACK,
> 500 N. Dearborn St., Room 6
ks = Chicago La
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Assemble Your Auto-Radio
(Continued from page 965)

volume and switch combined.

The B battery voltages are not very
critical. It may surprise some to notice
we are placing 135 to 180 volts on the
plate of the detector tube. This high
voltage is needed because we are employ-
ing a power detector which works on the
top of the plate characteristic curve.

The chassis is so constructed that the
parts will fit in the proper places as speci-
fied in the construction directions. To
ensure perfection in the operation of the
receiver it is necessary to have every wire
in its proper place. This method of
wiring is described in the diagrams which
come with the parts. In order to do away
with excessive shielding it was found nec-
essary to make the resistors and con-
densers as small as possible.

In constructing the set, constant refer-
ence should be made to the photographs
and diagrams, and care should be taken
to follow the instructions in every detail.

—————tE

Radio Forum
(Continued from page 948)

The intermediate-frequency amplifier
in this receiver is of the usual type, with
two broadly tuned transformers and a
rather sharply tuned filter. A potentiom-
eter is used for controlling oscillation.
The filaments are controlled by a rheo-
stat or by automatic filament ballast.
The potentiometer should have a
resistance of about 400 ohms. The detec-
tor is coupled to the last intermediate-
frequency transformer through a grid
condenser and a grid leak, C6 and R2,
the condenser having a value of about
.00025 mifd., while the value of the grid
leak depends upon the characteristics of
the detector tube. A 2-megohm leak will
be suitable for most tubes. The primary
and secondary of the filter coupler are
shunted by .0005 mfd. condensers. These
condensers must be matched closely in
order to produce satisfactory results. It
may be advisable to use a semi-variable
condenser so that these two circuits can
be adjusted correctly. The filter coupler
is wound on two separate spools, as shown
in Fig. 2. Wooden discs about 2 inches
in diameter and 34 of an inch wide are
used for the cores. The sides are fibre
discs 4 inches in diameter. The two
spools are fastened together with a long
brass screw and several nuts as shown.
By adjusting the distance between the
two coils the tuning can be made sharper
or broader, as desired. Both the primary
and secondary are wound with No. 32
double cotton-covered wire, each contain-
ing 950 turns. The wire should be wound
jumble fashion and not in layers.

The broadly tuned intermediate-fre-
quency transformers are constructed with
iron cores. A piece of 3¥4-inch fibre
tubing about 7§ of an inch long is used
t0 hold the core. Soft iron wire of about
24 gauge is packed into this tube
until no more can be forced in. It is ad-
visable to use enameled wire or to insu-
late the wire with shellac before placing
it in the tubes. The spools are made by
forcing fibre discs two inches in diameter
over the 34-inch tube as shown in Fig. 3.
The primary is wound with 2,500 turns of
No. 36 enameled wire, and the secondary
with 2,600 turns of the same wire.
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Trail Blazing the Airways
by Radio
(Continued from page 909)

and Cleveland. Ohio. respectively—dis-
seminating hourly weather information at
the airports and intermediate landing
fields along the airway. both day and
night. These airways communication sta-
tions—to be ditferentiated from the direc-
tive beacon stations which are restricted
to the emission of guiding radio signals—
ordinarily consist of radio-telephone trans-
mitters, with a power rating of 2,000
watts. and broadcast in voice in the band
of frequencies between 315 and 350 kilo-
cycles. These stations. similar in equip-
ment to our popular broadcasting stations.
have a dependable communication range
of 125 miles. This type of radio aid to
navigation is being widely established
throughout the United States. Stations
are either in operation or in the process
of construction at the following points:
Hadley Field. New Jersey; Bellefonte,
Pennsylvania;  Cleveland and  Bryan.
Ohio: Maywood. Illinois; St. Louis and
Kansas City. Missouri; Wichita, Kansas;
La Crosse, Wisconsin; Los Angeles.
Fresno. Glendale and Oakland, Califor-
nia; Boston, Massachusetts; Spartan-
burg. South Carolina; Atlanta, Geor-
gia; Portland and Medford. Oregon; and
Seattle, Washington.

A device for indicating when a flying
course laid out by invisible radio rays has
shifted; the development of radio ca-
pacity and acoustic altimeters for *mea-
suring the heights of aircraft from the
ground in absolute feet. and thus offering
assistance to pilots landing in fog; the
use of a pole antenna instead of a trouble-
some and sometimes treacherous trailing
wire on board flving craft; and the em-
ployment of different means and meth-
ods for landing craft in fog. arec among
the other radio aids to navigation now in
the process of development. Quite re-
cently the Bureau of Standards. in co-
operation with the Guggenheim Fund for
the Promotion ot Aeronautics conducted
experiments  with a low-power range
transmitter in landing a plane in fog.
This radio transmitter outlined the air-
plane runaway. and through a specially
designed altimeter successful blind land-
ings effected. A similar experiment is in
progress at College Park. Maryland. in
which a short-wave transmitter. operat-
ing at a verv high frequency. directs a
radio beam toward the ground. for guid-
ance of an airplane at a safe gliding angle,
when landing blindly or in fog.

(Continued from page 966)

wiring. If vou look into the set from the
front. you see the triple condenser divid-
ing the sub-panel in the center.

The wiring is cxceedingly simple. and
will present no difficulties to anyone who
can use a soldering iron. As the metal
chassis forms the ground and the minus
side of the “B™ circuit. many connections
are made by running the mounting screws
right through the soldering lugs or other
terminals. and much wiring is saved. Com-
plete assembly and wiring instructions.
as well as a full-size working blue-print.
arc supplied with each kit. and for that
reason are not explained in detail here.
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[funoreos 9Cooké
TRAINED MEN ARE
MAKING 760 05100 A WEEK

Why don’t you get into Electricity, too? It's today’s great Oppor-
tunity for you and cvery other man who is sick and tired of strug-
gling along on small pay. Hundreds of ;'Cooke Trained Men”
who were no smarter than you when they started now make $3.000
to $5,000 a year—and some make even more!

LEARN AT HOME IN SPARE TIME

Learn with the famous L. L. COOKE *'Work Sheet and Job
Ticket” Method. It's simple, it's thorough, it's practical. 1t's
just like actual shop experience. yet it's all done right in your
own home with the Big Complete Outfit of Tools and Apparatus
given to you without extra cost. And it's done in your spare time,
without quitting your present job or losing a single hour's pay.

PREVIOUS EXPERIENCE NOT NEEDED

You don't need previous ecxperience—you don't need higher
education to learn Electricity the L. L. COOKE Way. If you
can read and write. that's enough. This great Training is amazingly
clear and simple. There's nothing like it anywhere. It's the Train-
ing with hundreds of successful graduates; it’s the Training that
has put many men on Easy Street; it’s the Training for YOU.

GET STARTED--MAIL COUPON

*‘Cooke Trained Men" arc the ‘‘Big Pay Men" everywhere. $60
to S1oo a weck is what many of them are making.” That's the
kind of a job for you. Get started under the famous L. L. COOKE
Money Back Agreement. Act today to increase your pay. Send
coupon for Big FREE Book, " Secrets of Success in Electricity.”
Mail coupon now.

L. L. COOKE SCHOOL OF ELECTRICITY
Dept. 404, 2150 Lawrence Ave,, Chicago, I1l.

FREE BOOK COUPON .

L. L. Cooke School of Electricity,
Dept. 404, 2150 Lawrence Ave.. Chicago, lil.
fend me entitely freo and fully prepsid, your book “Secrots

of Success in Electricity,” with particulars ubout your Home
Study Course un Eleutrivity-.

o

Name.

Address,, .,y ohcirarraaray

-:r‘-a::,:r

ﬁ The Cooke Trained Man is the' Big PBoyMan'|

D. H. Ziler won $1800.00.

Be careful!
it looks because two,
exactly alike,

To advertise we are molng to give over $7160.00 in prizes.
Charles Henfling, between 60 and 70
in last offer; Joe Hanslick. 15 years old. won $9
You can win $3500.00 now.

CAN YOU FIND THE TWINS?

Don’t make a mistake!
nd only two, of the seven pictures are
Find th mark th send

years old, won $4245.00
00.00; Mrs.

It’s not as easy as

post card or Ietter,

prizes in case of tles! Send no

swers correctly may receive prizes or cash. You can have
cash or Waco airplane, or automobile, or new home.
for this opportunity.

$625.00 Extra For Promptness

—making total prize you can win $3500.00,

rect you will be qualified

fiyers and send answer today.
$625.00 cash Jjust for promptness.

D. SNYDER, Publicity Director
390 Chicago. [Illinois

.
54 West lllinois St. Dept,

i 3 on
Over 25 prizes this time, and duplicate

money. Anyone who an-
It cor-

Find twin §
First prize winner gets
Rush.

Subscription Price Going Up!
Save $1.00 to $5.00—See page 962
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Announcing—
new

TRIAD TUBES

Types T-24 and T-27

Triad announces still another
achievement—new and highly
improved tubes, types T-24
and T-27. New design and
construction
now fully pro-
tects them
against  burn-
outs and ren-
ders them com-
pletely non-mi-
crophonic.
Triad engineers
again prove
their right to
leadership in
the radio tube
world!

NOW! TRIAD TUBES ARE
MANUFACTURED UNDER
THE PATENTS OF R. C. A,
GENERAL ELECTRIC CO. AND
WESTINGHOUSE ELEC. MFG.
CO.

TRIAD MFG. CO., Inc.

Pawtucket, R. 1,

RADIO TUBES

Rapnio News ror Apriz, 1930
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Two Remarkable Condensers
—by FLECHTHEIM

Achievements That Are
Rapidly Gaining New Use;s

TYPE HV

Rated at 500 volts
rms RAC — 800

D €. (FOI‘ 245- lem":v‘al‘m i
345 he Swpsor
345 tubes.) ;T}pc il
i Netiaductive |
TYPE HS ot
Rated at 660 volts ‘::?:t:fr A
rms RAC— 1000 (Y
§ Womigevidare i |

D. C. (For 250-
350 tubes.)

& mw\ X 44 |

Both types have these fine char-
acteristics :

Non-Inductively wound
Resistance over 600 megs. per mfd.
Remarkable Small Size

Negligible Power Factor and
Di-electric Losses.

BETTER IN EVERY WAY

Used in Loftin-White
Voltage Coupled Amplifier

Also a Complete Line of

FLECHTHEI

SUPERIOR CONDENSERS
Send for Catalogue No. 20

A.'M. FLECHTHEIM & CO., Inc.

136 Liberty St., New York City.

FOR EVERY
PURPOSE

$7 Weston
VOLT

METER

Special $179

7-volt, D, C. Exceptional price. Order early.

Complete Parts Loftin-White Power Packs.
$33.00 List

- YOLTS De
4

KEEP SORTER (O
57 OF WEG LINE
wesTon

R. C. A. Sockets for Transmitting, $1.

M.&H.SPORTINGGOODSCO.
mm 512 Market St. Phila., Pa. gg

Complete
PUBLIC ADDRESS
EQUIPMENT

of Unsurpassed Dependability

MICROPHONES—SPEAKERS
AMPLIFIERS—PICK-UPS

TURNTABLES

FADERS and
ACCESSORIES COMPLETE
Evervthing for APPARATUS
PurLic ADDRESS FOR
Write for Catalog Hotels

- Schools

— Churches

Clubs
Corporation of America Auditoriums

135 West 21st St. Immediate Delivery

New York

“l
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IMPORTANT

to

Service-Men . ... Radio Engineers
Radio Technicians ... Repair Men
Custom Set-Builders

WE are constantly being asked for All you have to do is fill out the

names of competent radio tech- blank below, and return it to us so we
nicians and service-men. A real can add your name and radio history
shortage of such men exists, as servic- g this list of experts. There is no

ing 1s still a great problem for most charge made for this service, either to

I C ¢ C ‘. .
manufacturers - you or the radio manufacturer.
We are, thercfore, compiling a com- , )
plete list of all the men the radio man- We merely want to give you an

ufacturer can call upon whenever he additional opportunity to mgke more
needs help—help that you can give money and gain more prominence in
and be well paid for. your chosen profession.

Just Fill Out and Mail to Service-man’s Dept., Radio News, 381 Fourth Avenue, New York City

T i
I N M s AQC. e i
l Address oo Gty e e State ....... ... I
| LEducation:  (Public School)............ (High School)............ (College) v I
: (Technical School)............ (Correspondence Course) ...t i |
I Do you have vour owa business?.............. Address . oo e e I
: or by whom emploved?. ... . . . . . ACdreSS v ie e e e e, I
| How fong have you been in the Radio Business 2. ..o o ettt et e et atananaes I
: What technical magazines do vou read . L e et I
: What type of radio business do vou conduct? (please check) :
I Repair........... Installation.......... Sales,........., Custom-built Sets. ... ... e i e e i
| Do you make “public address™ installations ... ... ... What make?. o oo e |
: Do vou recommend any particular make of custom built kit set to vour clicnts?. ... ... oo .. :
i A TR S i1F ) M S B B B e e a6 B B e B B a B a0 a E R A S Ra SRR o a A Ha B a b o aeaaa 0 aa6HaGaEGaE 00606868 65a506000080080008088060 =
| Are yvou the accredited agent of any manufacturer for servicing and rePair?. . ... iienieeiineennnteasnases I
: T 80, WO D e e i e I
: What test cquipment do yoU POSSESS ...ttt ottt e e e e e e, e eeieeaea. :
| Does your radio business require all your time or are you employved elsewhere in some other profession?........ |
: TE 80, WA 2 e e e et e eeeeaaa. {
i T I AP |
{ |
S !
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The Most Fascinating Radio
Book of the Year!

Rapio NeEws ror Arrin, 1930

The Latest Most
Authoritative
Information
Available on

SHORT
WAVES

Complete Volume Only soc While They Last

HE thrill of the Short Waves! It’s like the

invention of radio all over again. If you've

ever decoded messages straight from South
Africa or Australia—if you’ve ever known the kick
of getting Europe or Little America direct—if
you've ever had SW chats with friends hundreds
of miles away, then you know what we mean.

The Short Waves are opening up a tremendous
new field of amazing possibilities. An entirely new
world of experimenting, of thrills, of new experi-
ences with these miraculous SWs lies ahead.

Because you and thousands of other radio men
want to keep posted on all the latest wrinkles on
Short Waves, the Technical Staff of RADIO NEWS
has especially prepared a complete new, up-to-the-

minute SHORT WAVE MANUAL.

Its twenty-three chapters, replete with illustrations,
diagrams, charts and plans, bring you
the results of years of research work by

SW expert, Lieut. W, H. Wenstrom. You will be

fascinated with such features as:

Breaking Into Amateur Transmitting

S-W Transmitter for the Average Home
and Purse

A Portable S-W Transmitter and Multi-

wave Receiver

For Real Thrills Get Down in the Amateur
Wave Bands

Ready for a Short-Wave Chat
Getting the Most From Your S-W Trans-

mitter

Some Experiments on Ultra-High Frequen-
cies

Short-Wave Stations of the World

It is one thing to pound the key of a

the foremost authorities in the field—
the last word in authentic SHORT-
WAVE data. Many of the chapters
were especially written by that famous

LR/

RADIO NEWS, Dept. 2404.G

FREE

You may seeure the ”
SHORT WAVE MAN- out.
UAL without cost
with a subseription
re===e« Mail Coupon TODAY! =======} (0 RADIO NEWS.

See coupon below.

short-wave transmitter and hope to high
heaven that your signals are “getting
It is another thing to understand
intelligently the conditions under which
perfect results are secured and how to
get the most out of Short Waves.

Here is the book that explains every-

MACKINNON-FLY PUBLICATIONS, Inc.
381 Fourth Avenue, New York, N. Y.

D Gentlemen: I enclose 50c (in stamps, eoin or moneyv order)

in full payment for the new 1930 SHORT WAVE MANUAL,

which it i1s understood will be shipped to me by return mail.

[j Ship me ENTIRELY FREE the new 1930 SHORT WAVE

MANUAL and enter my subscription for the next eleven big
issues of RADIO NEWS at the specnal price of only $2.00,
which T enclose (regular newsstand price $2.75).

BN 1§ T R Y

City and State. - oo vttt e e e,
Are you a Serviceman [J? Engineer_[j? Dealer 11?7 Experimenter (J? 1

Present subscriptions will be extended from expiration. [

T Y PR YRR L L Ry

o e o

thing—that describes and illustrates all
the new inventions and improvements—that gives
you the complete and latest SW data. In short,
here’s just the book you want—at a price so Iow
that anybody can afford it!

Buy It from Your
Ne sdealer or
‘Mail Coupon NOW!
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Hear-

Foreign Radio Stations

See Nearest Dealer or
Write Direct for Details

Kit K-115: The A.C. Super
Wasp. Use your own ABC
pack or Pilot K-111 at
$16.50, specially designed
for the Super-Wasp. Power
Pack and Tubes Extra .

Kit K-110: The battery-
operated Super-Wasp.
Batteries and Tubes extra

50

50

DIRECT

Without Dependence On
Local Re-Broadcasting!

PILOT SUPER-WASP

Short Wave and Broadcast Receiver
RANGE 14 TO 500 METERS
In Kit Form for A. C. or Battery Operation

Widen Your Circle of Entertainment!

Your broadcast receiver is useless below 200 meters, but the Super-
Wasp, swooping down to 14 meters, and up to 500, unlocks a new
world of trans-oceanic radio you never heard before! And you get it
directly from the foreign station and not from a local rebroadcast.
Enthusiasts report European, African, South American and Aus-
tralian stations. Music amazingly new! Welcome variety for listeners
“fed up™® with domestic radio programs! To assure consistently satis-
factory operation, Pilot engineers developed the Pilotron P-227,
which naturally makes it a splendid tube for broadcast receivers.

PILOT RADIO & TUBE CORP

323 BERRY STREET @Bl  Chicago Oﬁ‘ice’@jlssgﬁéﬁ

BROOKLYN ]
N. Y _5-3\4‘4 San Francisco 1278 Mission
0240 2 Office: Street

Costs only 50c and includes lapel pin, certificate and “Radio Design® Construction
Quarterly Magazine, the Guild’s Official Organ. Enclose 50¢ eoin or stamps to Radio
International Guild, 103 Broadway, Brooklyn, N. Y,

Name.......
Address ...
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MEN!

18 GetYour Copy of My New Book
il How to get agood
. job in the Radio
Industry

Hundreds of Jobs paying*30,60,75:100
 aweek are opening in Radio every year.

s - — .
.E.SMITH, Pres
JATIONAL RADIQINSTITUTE

1 Will Train You at Home
in Your Spare Time

Hold your job until you are ready for another.
No need to leave home. All I ask is part of
your spare time. I have doubled and tripled
the salaries of hundreds through my practical
home-study training. You don't have to be a
high school or college graduate. My course is
written in easy, simple terms that most anyone
can understand.

My course includes Talking Movies,
Wired Radio, Television
My course is up-to-date with Radio’s latest uscs
and improvemen!s. It includes Radio’s appli-
cation to Talking Movies, Television and home
Television experiments, Wired Radio, Radio's
use in Aviation, in addition to fitting you for
many other lines. When you finish you won't
be a “one job” man. You will be trained for
many jobs.
Money Back If Not Satistied
1 will agree in writing to refund every penny of
your tuition if you are not satisfied with my
Lesson Texts and Instruction Service when yvou
have finished my course. This agreement is backed by
the Pioneer and World's Largest organization devoted
entirely to training men and young men for good jobs
in the Radio industry, by correspondence.
Find out what Radic offers you
CGet My Book
This book gives you the facts on Radio’s opportunities
and the many features and services of N.R.I. training.
It gives you 100 letters from actual studcgts who have
proved that my methods are successful.  Get your copy
today. There is no obligation.
J. E. SMITH, President,
National Radio Institute, Dept. ODS
Washington, D. C.

If you are earning a penny less than $50 a
week, send for my book of information on op-

I showed these menhow
o §Y 1 s Ii Z portunities in Radio. It is free. Radio’s
o ~€t.B[]PﬂIIJObb llkeﬂlffe amazing growth is making hundreds of fine

jobs every year. My book shows you where these
Jobs are, what they pay, how I can train you at
home in your spare time to be a Radio Expert.

You have many Jobs to choose from

Broadcasting stations use engineers, operators,
station managers and pay $1.800 to $3,000 a year.
Manufacturers continually need testers, inspectors,
foremen, engineers, service men, buyers for jobs
paying up to $15,000 a year. Shipping companies
use hundreds of operators, give them world-wide
travel with practieally no expense and $835 to $200
a month besides. Dealers and jobbers (there are
over 83,000) are always on the lookout for good
scrvice men, salesmen, buyers, managers and pay
$30 to $100 a week for good men. Talking Movies
pay as much as $75 to $200 a week to men with
Radio training. There are openings almost every-
where to have a spare time or full time Radio
business of your own—to be your own boss. Radio
cffers many other opportunities. My book tells
vou about them. Be sure to get it at once.

Seldom Under $100 a Week

“Mjy earnings in Radio are many
times bigger than I ever expected
they would be when I enrolled. In
November I made $577, December
$645, Junuary $3465. My earnings
seldom fall under $100 a week. I
merely mention this to give you some
idea of what a Radio man can do who
has the training.”
E.E. WinsornE,
1414 W, 48th St., Norfolk, Va.

My New 8 Outfits of Parts give you
extensive Practical Radio Experience
With me you not only get the theory of Radio—
you also get practical Radio experience while
learning. You can build over 100 circuits—
build and experiment wiith the drcuits used in

Atwater-Kent, Majestic, Crosley, Eveready,

Stewart-Warner, Philco, and many other sets. DUPGC PDOD FOR
These experiments include A. C. and screen grid N , maj;
$3000 a Year in Own Business  5°iS push pull amplification and other late

“I cannot give N. . L. too much
credit for what I have been able to do
im Radio. 1 can safely say that I
averaged $3000 a yeur for the past
three years. I am in the Radio

features. When you finish my course you
won’t need to take “any old job” just to get ex-
perience—you will be trained and experienced
ready to take your place alongside men who
have been in the field for years.

J. E. Satrrn, President
National Radio Institute, Dept. ODS
Washington, D. C.

business here. Any man who really
wants to advance cannot go wrong in
Radio. There is certainly a lack of
trained men.”
¥rep A. NicroLs,
P. O. Box 207, Eaton, Colo. .

Dear Mr. Syira:—Send me vour book. I

+
t
)
1
)
1
t
1
Back view of §- 1 A
i want to see what Radio offers and what you
1
I
1
]
1
1
:
]
]
¥

tube A. C. screen
grid tuned Radio
frequency set—only
one of many cir-
cuits you can build
with the parts [
give without extra
charge.

offer in Radio training. This request does
not obligate me in any way.

Name....oooniiiin..
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