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Buy Now!

Alliedhascutprices
to the bone—~your
big profits in radio
can now be bigger
~no need to wait
anylonger. This
new low level
of prices places
before you
the season’s
outstanding
values.

Brand New Catalog
for 1929

A pre-inventory sale that is featuring some of the
most drastic price reductions known to radio.
Bverything in our tremendous stock is offered in
this sale—and this large new catalog has been
prepared to bring before you this tremendous
array of radio values.

Every branch of the radio industry 1s represented
—appealing to set builders interested in parts and
kits—to dealers interested in the new sets and
modern accessories—as well as agents who are
interested in tieing up with one of the season’s
most successful lines of A.C. and D.C. receivers.

Selling as we do on an exclusively wholesale
basis, the prices we now offer you are establish-
ing new standards in radio values—new A.C. sets
as low as $32.95—attractively designed consoles
for as low as $16.25. Corresponding values are
offered in kits, parts and accessories in nation-
ally-advertised, quality merchandise—the prod-
ucts of the country’s foremost radio manufacturers,

: @, I l | Send for Your Copy Now

2 W T

711 W. LAKE ST. Dept. B-6 CHICAGO

Knight Receivers
for4.C.andD.C.
operation have
established an en-
viable record for
performance. See
them in this new
large catalog.
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Each of these plans, developed by the Radio Association
of America, is a big money-maker. Set owners everywhere want to
get rid of static, to have their sets operate from the electric light
socket, the tone improved, and the volume increased, and trans-
formed into single-dial controls. Phonograph owners want their
machines electrified and radiofied. If you learn to render these ser-
vices, you can easily make $3.00 an hour for your spare time, to say
nothing of the money you can make installing, servicing, repairing,
building radio sets, and selling supplies.

Over $600,000,000 is being spent yearly for sets, supplies, service. You
can get your share of this business and, at the same time, fit your-
self for the big-pay opportunities in Radio by joining the Association.

Join the Radio Association
of America

A membership in the Association offers you
the easiest way into Radio. It will enable
you to earn $3.00 an hour upwards in your
spare time—train you to install, repair
and build all kinds of sets—start you in
business without capital or finance an in-
vention—train you for the $3,000 to $10,000
big-pay radio positions — help secure a
better position at bigger pay for you.

ACT NOW =[5 You Wish the
No-Cost Membership Plan

To a limited number of ambitious men, we will give Special Memberships that
may not—need not—cost you a cent. To secure one, wrile today. We will send

You details and also our Radio Handbook Jilled with dollars-and-cents radio 1
deas. It will open your eyes to the money-making possibilities of Radio. : Name
i LB
1
- o - - ]
Radio Association of America, Inc. | au
4513 Ravenswood Ave., Dept. RN-4, Chicago, Iil. !,
H S

A membership need mot cost you a cenl!

The Association will give you a com-
prehensive, practical, and theoretical
training and the benefit of its Employ-
ment Service. You earn while you learn.
Our cooperative plan will make it possi-
ble for you to establish a radio store.
You have the privilege of buying radio
supplies at wholesale from the very first.

897,

N

RADIO-FY SELECTRIFY |
- '“PﬂDNOGLEgPRHgY

Earned $500.00 Spare Time
Fyank J. Deutsch, Penn.: “I have made
over $500 out of Radio in myspare time.”’

Radio Engineer In One Year
Claude De Grave, Canada: I knew
nothing about Radio when I joined a
year ago. I am now a member of a
very exclusive orgamization of Radio
Engineers, and my income s 2259
greater than it was.”

Doubles Income In &6 Months
W. E. Thon, Chicago: ‘“Six months after I
enrolled I secured the managership of
largeRadioStoreand doubled myincome.”’

Fq------------------------------_

1 Z . M . - ]
. Radio Associationof America,Inc. ;
1 Dept.RN-4, 4513 Ravenswood Ave.,Chicago,lll. 1
3 i ) 1
¥ Gentlemen: Please send me by return mail full details H

H of your Special Memblership Plan, and also copy of I
3 your Radio Handbook, ’

N e

Please sa& you saw it in RADIO NEWS
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Volume 10 April, 1929 Number 10 \r
\ N HUGO GERNSBACK, Editor-in-Chief
\ C. P. MASON, Associate Editor BERYL B. BRYANT, Laboratory Director
\ H. M. BAYER, Technical Editer C. WALTER PALMER, Director Information Service
\\ -
Contents of This Issue
\ Radio in the Sphere of Music 2 The “Home Builder's Seven”—A Super
By Hugo Gernsback 905 Set (Blueprint Article)
NN i Movies Bring Radio Messages to Lay By B. B. Bryant 924
Audiences By Herndon Green 906 Rapio News Blueprints—New Terms of
i Experiments with “Light-Sensitive Cells” Our Offer to Readers 929
: By H. M. Bayer 909 The “Space-Charge Autodyne” (Blueprint
AN g What’s New in Radio 912 Article) By Joseph Riley 930
\ The Radio Beginner—Pickups, and How The Service Man 933
to Make Your Radio a Phonograph 914 . . ,
MR \ Some Methods of Detection—and Their '11'1e Radio Constructor’s Own Page . e
Respective Merits Fifty Dollars for an Improvement in
By C. Walter Palmer 916 Short-Wave Sets 935
Aerials and Grounds for Short-Wave Re- List of Broadcast Stations 936
ception By Ashur Van A. Sommers 918 On the Short Waves 938
Popular Handiwork—How to Make a I Want to Know 939
’ Handsome Radio Console (Blueprint Rapio News Laboratories 940
Article) By H. L. Weatherby 920 Popular Handiwork Ballot 971
A New Departure—Announcement 920 " . Bv H - 1
Successful Television Experiments in the Book Review y H. M. Bayer 973
Home and Workshop 923 z Rapio News Blueprint Coupon 973
X - In Our May Number
i - - A COMBINED RADIO AND PHONOGRAPH CON- high amplification with ‘Peridyne” quality, and -
! ] SOLE: 'The second Handiwork Blueprint article greater ease of construction and operation are af-
will describe the construction of a very attracfive forded by this new:design,
M =gt oy 4 piece of furniture for the music room. Its con- " -
struction, whether for personal use or profit, will THE gﬁw I}IIORK TIMES SH?RT'.WIAVE'I.RE’
1. o interest every set builder who is striving for attract- S{Eil\l/vehre;eive:w\vital c\;)z?x?(t;ll;u%o:ﬁn:ne(;:et:m}é r(({ll’? :aet:
B h =t DU v o
X ivcforpeazrechinghiEporod it sages from the Antarctic are received day in and
THE “PERIDYNE” A.C. SCREEN-GRID FIVE: day out reliably, will be told by F. E. Meinholtz,
4 ? While the recent announcement of this receiver manager of the Times station at the New York end
1 was premature, the numerous Peridyne fans will of this 10,000-mile communication lane, ]
} A be glad to learn that it has been developed into a . . |
e o e set with improvements worth waiting for. Ve-y Blueprint Notice—see page 929
A ) NS B
@ NI
N
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- Becomes Amazingly Easy When
- Taught Without Books in 90 Days

Mail the cou-
pon today for
my big Free
Book. It will
tell you how
to get out of
that low pay
job.

=

Let me tell you
in my big free book a sure, easy, quick
way to get into a field that offers you
a real future.

Itrain youin 90 days. Not by corres-
pondence and not by books but on real
electrical machinery. You don’t need
advanced education and you don’t need
previous electrical experience. If
you’re short of money I'll help you
get a job so you can Earn while learn-
ing. Thisbig book I'm telling you about
showsyou whatI've done for thousands

§ COYNI

ELECTRICAL

500 South Pauylina Stieet.,

LCHICAGO, ILLINOIS.

4+ SCHOOL

899

H. C. LEWIS
President
COCYNE
ELECTRICAL
SCHOOL

of other fellows just like you and it
‘gives you the absolute proof.

Right now I'm including my big new
Aviation course as well as Radio and
Auto Ignition course.

Mail the coupon today and get a copy
of this book. It tells you an amazingly
easy way to get into a big pay field.

Sincerely
| H. C. LEWIS

ASOSI F TR N . RePT T YAY PRSP . SEED PR VR S P ST e R
[

Mr., H. C. Lewis, President

COYNE ELECTRICAL SCHOOL

§00 So. Paulina St., Dept. 49-02 Chicago, I11.
Dear Mr. Lewis: Without obligation send me your big
free catalog and all details of Free Employment
Service, Radio, Aviation and Automotive Electrical
Courses and how many ‘‘earn while learning.”’

.——-—-_-ﬂ-.

Please say vyou saw it in RADIO NEWS
www-americanradiohistorv com
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Encyclopedia—now the most beautiful.
Radio Encyclopedia is now offered in this luxurious new
binding to meet the demand for a more handsomely
The limp suede leather edition sells for
$5.00. The Keratol-leather stiff binding still can be had

bound volume.

for $2.00.

Remember—this is an encyclopedia—not a dictionary!
It took over two years of intensive labor to compile it.
It is the first Radio Encyclo-

.

opedia

THE most valuable of Radio Books—S. Gernsback’s

This foremost

the

[ 2 2
TEX T pedia ever published.
{ RSmgth Ao S~ S. Gernsback’s Radio En-
h ma,,,Do Eac;;%g;?év%: Yo N cyclopedia contains
iz, "€ ¢ e,
D & DY or Y
| o, Tl | SEND
vt sttt tione I NO
0,
. N ' [1]7] 4
I Toy, FTRAS Vang) ISimply pay the post-
L&“"e, g .. man on delivery.
~— N XA Lo . ] Over 25,000 copies in the
seyRetren T stiff binding already sold.
= e e
- J

ERATOL BINDING

32

meaning of every word and phrase used in the entire
Radio Art. Every circuit, part and apparatus is thor-
oughly explained. A complete cross index is just one of
the many features of this remarkable book.

There are 1,930 definitions—549 diagrams, photo-
graphs and drawings—all simple and easily understood.
The book is nearly 1 inch thick and measures 9x11 inches.

S. GERNSBACK, 230 FIFTH AVENUE, NEW YORK CITY

Please say you saw it in RADIO NEWS
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Many Farn. "l
“5250aWeek

50

BUSINESS~

36%.

. 1InWork That is

\

Y

Big
Radic Parts

g With them you can build 100 different circuits—learn the ‘how’ and “why'’
i of practically every type of Radio set made. This kind of training fits you to
§ step into the good jobs—sends you out an expericnced Radio expert. When

you complete, my Employment Department will help you get a real big Radio

Jjob like Graduate Edward Stanko, now Chicf Operator of Station WGR, or

Frank M. Jones, 922 CGiuadalupe St., San Angelo, Tex., huilder and operator
i of Station KGFI and Manager of the best equipped Radio shop in the
B Southwest, or help you start a Radio business of your own like Richard
Butler, 1419 No. 17th St., Phila.,, Pa., who made around $500 a month
compared with o small salaried, no future job as motorman when he enrolled,

] My Radio Training is the Famous
f ‘“Course That Pays for Itsels”

Spare time earnings are easy in Radio almost from the time you enroll.

G. W. Pago, 1807 21st Ave. 8., Nashville, Tenn., made $935 in his spare
£ time while taking this course. Al. Johnson, 1409 Shelby St., Sandusky, O.,
8  $1,000 in four months, and he didn't know the difference between a condenser
# and a transformer when he enrotled. I'll give you a legal contract, backed by
i N. R. I., pionecer and largest home-study Radio school in the world, to
‘ refund every penny of your money if you are not satisfied, upon completing,
§  with the lessons and instructions received. Find out what Radio offers
¥ you——get the facts. Mail coupon—RIGHT NOW.

T

in

Please say vou saw it

N BRINGS M

Almost

If you're earning a penny less than $50 a week,
clip coupon now for FREE BOOK!
book pictures and tells all about the Radio business,
hundreds of opportiunities—in work that is almost

YOU can

romance!

home, through my tested, proved methods to take
advantage of these great opportunities!
along at $25, $35, or $45 a week when you can
pleasantly and in a short time learn how to hold

the big-pay jobs?

omance

New 64-page

learn quickly and easily at

Why go

Clip Coupon for Free Book

Don't envy the other
My proven

big cash!

HaveTrained
Hundreds of
Men at Home
for Big Radio
Jobs.

fellow who's pulling down the
home-study training methods &
make it possible for you too i
to get ready for better jobs, &
to earn enough money so you
can enjoy tbe good things of
life. One of the most val-
uable books ever written on
Radio tells how-—interesting
facts about this great field.
and how I can prepare you
in your spare time at home, &
to step into a big-pay Radio ]
job. GET THIS BOOK.
SEND COUPON TODAY.

J. E. SMITH, Pres.,
National Radio Institute
ept. 9Q
Washington, D. C.

J. E. Smith,
President,
National' Radlo
Institute,

Dept. 9QT,
Vashington, D. C.

Dear Mr. Smith:

q ‘Without obl(iigatlng me
n any way, send me your
Same for big FREE  BOOK, “Rich
Rewards in Radio.” and all
information about your practical

home-study Radio Course.
NAIC: . . . e e e e o5 s e Agel.is: an
A AATESS Nt tcle oo 5 o e (e B e ey e
TOWRL <-cormperyoms mmen g sapols 850 GFE2000 .o State, ...

RADIO NEWS
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your molding problems
before they get to you

To facilitate your work, to improve
your molded products, to cut your
production costs—is the aim of every
engineer and chemist responsible for
Celoron Molding Powders.

To this end, the Celoron Research
Laboratory has spent years of study
of the actual workaday problems of
molders making every imaginable
type of product, before attempting
to produce a molding powder better
adapted to their needs.

To this end, the Celoron Research
Laboratory has sent to the four cor-
ners of the earth for the substances
from which to make countless mold-
ing compounds for comparison with

DIVISION

%
DPIAMOND STATE
FIBRE CO. 4

Estahblishec

1891

Radio News for April, 1929

every other existing material for
the purpose.

To this end the Celoron Research
Laboratory has duplicated actual pro-
duction conditions in their model
molding plant, to prove in advance
that Celoron Molding Powders will
really solve your molding problems.

Today, there is no doubt that Celoron
is better. It has been demonstrated
in many plants and in competition
with every other molding powder on
the market. But the Celoron Research
Laboratory is not content with merely
offering you this improved material.
These skilled experts in the produc-
tion and application of phenolic
resinous compounds want to give
you the benefit of their unlimited
practical experience, so that you may
gain the maximum benefit through
the most intelligent use of this new
and better material.

Call upon them. Consider the

Celoron Laboratory as a pait of your
own plant’s resources.

THE CELORON COMPANY
Bridgeport . . . Pennsylvania
In Canada: 350 Eastern Ave., Toronto

NN b Y

CELORON PRODUCTS

Celoron Molding Powders; Impregnated
Fabric and Paper for Molding; Syn-
thetic Resins, Varnishes and Cemeniss
Laminated Celoron sheets, rods and
tubes for electrical and industrial pur-
poses; Celoron Silent Gears.
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EN...an amaging SH

to SUCCESS in

M EN ... here’s a contract! No
matter how little you may know
about Radio . . . no matter what
branch of the industry you'd like
to get into . .. here’s a short-cut
method that guarantees you abso-
lute satisfaction...or no cost to you!

As a result of this unique home-labora-
tory method, hundreds of ambitious men
everywhere, are making the biggest money
of their lives. Their days are full of ad-
venture and success! For Radio is today
one of America’s greatest industries.

A Tremendous Opportunity

Over 20,000,000 Radio sets need servicing.
Thousands of ships carry Radio transmit-
ting and receiving apparatus. Long dis-
tance Radio telegraph communications
are being opened in more and more coun-
tries. Hundreds of broadcasting stations
are in operation. The number of Radio
dealers has increased to 50,000. And the
number of Radio manufacturers has
increased to 4,000. And now Television
and Radio-telephony too are opening up
hundreds of additional opportunities!
Thousands of men are needed! The pay is
big and the opportunities for success and
adventure are limitless! Don’t pass it by!

This Home-Laboratory Method
Teaches Faster Than Text-Books

Radio authorities are astounded at this
new short-cut to success in Radio, For it

cuts the time of theoretical study down

to the lowest minimum! This expert
training gives you the real practical side
of every phase of Radio! As part of the
course you get a magnificent outfit of
fine standard Radio apparatus. With it you
work out with your own hands and mind
the Radio problems that command big
pay. With it you can build many fine
sets and dozens of different circuits. So
that when you complete the training you
will not be just a theorist...but a practi-
cal, down-to-earth Radio expert!

Training Sponsored By the Radio
Corporation of America

Our graduates 'are in big demand every-
where. They enjoy greater success because
they're posted right up-to-the-minute in
everything in Radio. Radio’s progress each
vear is measured by the accomplishment
of the great engineers at work in the
research laboratories of the Radio Cor-

poration of America. This Radio organ-
ization sets the standards for the industry
.. . And because it sponsors every lesson
in the course, you know you are getting
the real “dope.”

Money Back If Not Delighted

The fascinating lessons prepare you for
success in all phases of Radio manufac-
turing, servicing, selling, ship and shore
broadcasting, Photoradiograms, Televi-
sion, and airplane Radio equipment. A
signed and sealed agreement assures you
of complete satisfaction upon completion
of the training—or your money will be
refunded.

Read This Free Book

Tt tells you all you’d like to know about Radio.
Its 50 fascinating pages and photos describe
Radio’s brilliant opportunities for adventure
and success. It describes in detail the
famous training that has enabled us to
place thousands of our students in fine
positions, usually from 3 to 10 days
after graduation! Read this great

book . . . it may mean the turning

point in your life! Mail the coupon
now—the book is absolutely free!

Radio Institute of America, Dept.

RN-4, 326 Broadway, New York.

i i 3 i i
_1f upon completion of your course you are not thoroughly
sarisfiedthatyouhavereceived full valuzand theRadio
Institute of America wilt return to you the entire tuition fee
 paid on the course, in d ithih }
ment Inthatway,

4 -

¢ lase, for you are fully :
G {Signed)” R. L. Duncan .

% President
“ RADIOC INSTITUTE OF AMERICA

AV

. G ;

" Sponsoted by the Radio Corporation of America’

- - - ; o i
A

SIS

Please say vou saw it in RADIO NEWS
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l'L' ER -~~~ Effects
HE Master Hi-Q 29 is the only circuit permitting pe -
the use of shield-grid tubes at their maximum i””.g”g

amplifying ability
So remarkable has been the performance of I0 “ C . .
thisreceiver that not only are professmnal men 5
everywhere building it, but the engineers of ‘ § e ec’ l VE ﬁ y

nearly a score of the foremost radio com-
panies have purchased it either for personal p['mc ' i
use or for laboratory experiment. 0” dg

Due to the characteristics of shown in the exclusive Hi-Q “flat-
loosely tuned circuits, each of the top” response curve.
doubly tuned radio-frequency The sum total of Hi-Q *29 de-
transformers used in the Hi-Q sign is a finer degree of both
°29 actually constitutes a sensitivity and selectivity than
“band-pass filter”,the effect of has ever been known before
which is shown in the graph with the added advantages
below. Space does not per- | of tone quality which ex-
mit full deseription of the perts admit is nothing
many advantages thus short of epoch-making.

gained but the informed It will pay you to write for our 80-
. q age illustrated book on Hi-Q “Bands
radiomanshouldquick- ass Taning and construction de-

= tails of the fi H dels. Price )
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Radio in the Sphere of Music

By HUGO GERNSBACK

practically throughout all the civilized world, wherever

radio is now a household word. The revolution that I have
in mind is the enhancement that has come to pass in musical ap-
preciation, which is now permeating practically all strata of our
population.

It is true that the phonograph, previous to the era of broadcast-
ing, had left an indelible stamp upon the musical education of the
masses; but even this cannot be compared in magnitude with the
musical movement brought about by the universality of radio.

The reason is simple. Unless a family were extremely well-to-do,
it could not own the number of phonograph records required for a
musical education; because the investment in even a moderate
tibrary, in phonograph records, of the standard composers’ works
would run into a formidable sum. On the other hand, today, the
average family with a moderately-priced radio set brings the entire
musical world into its modest home, and even into the smallest tene-
ment.

Nor was it possible for the phonograph to present complete the
lengthy works of certain composers; because phonograph records
are too small, considering the length of time it takes to play the
entire score. All this, radio has overcome.

Incidentally, works of famous composers, hardly ever heard in
the old days, except by confirmed music lovers, are now familiar
to the man in the street; who is just as apt to whistle Kammenoi
Ostrow or snatches from the Nutcracker Suife, instead of the “pop-

URING the past eight years a peaceful, yet most amazing,
D revolution has taken place, not only in this country, but

ular” music that once made up practically the entire musical fare

of our average population.

Indeed, it may be said that radio has been the direct cause of the
public’s new appreciation of the best kind of music, in preference
to jazz and the highly-specialized “popular” music. Recent investi-
gations, made by some of the foremost radio stations in this coun-
try, have shown conclusively that, though the younger element is
still calling for jazz (mainly as dance music), the demand for clas-
sical music is becoming greater every day.

Some time ago, the New York Edison Company (in connection
with its “Idison Hour” broadcast over WRNY) made a survey by
sending out a questionnaire in numbers which ran into several hun-
dred thousands. When the returns were compiled, it was found
that the majority of the listeners had voted for classical music, and
that “popular” and jazz music were quite in the minority.

Such a finding, ten years ago, would probably have been called
fantastic, or could have been secured only through a canvass among
musicians and a special class of music lovers; whereas today, the
demand for good music comes from practically every stratum of
the population.

It may therefore be said without fear of contradiction that, dur-
ing the last few years, the public at large has heard more music of
the better kind than it has ever had available before. Indeed, the
various stations, in order to avoid duplicating their own offerings
too frequently, and because of the competition of other stations,
find it continually necessary to broadcast compositions which were
hitherto practically unheard of, even in symphony concerts and
chamber music.

Only in the past few years have we begun to hear over the radio
the compositions which formerly were played only by professionals;

in other words, music in which the theme is not easy to follow, and
which could not have been understood at all by “the man in the
street” only five years ago.

Music, in this respect, is much like a new language. If I recite
a poem in a language familiar to you, you have no trouble in
quickly digesting it. If, however, I try you with a recitation in a
tongue with which you are not well acquainted, you will find it
difficult to understand, and many repetitions will be required before
you finally become familiar with it. It is exactly so with music;
particularly when it is in the advanced style of composers.

For instance, some of the heaviest operas of Wagner must be
played a number of times before the average man can understand
and interpret the meaning of the composer. It is quite patent that,
before the advent of radio, it was hardly possible for the man in
the street to listen repeatedly to the same opera (even if there
were an Opera House available to him) and to familiarize himself
with its harmonies. Radio, however, has changed all this because,
if the same score is given at intervals, the average man finds little
trouble in understanding even the most difficult composers.

And it is here that radio has done its musical work, and is still
doing it, and will continue doing it in the future. It is only by
constant repctition that we become well acquainted with composers,
and I know of no instrumentality through which this can be done
better than by radio; it is, as I will show, far superior to even the
best orchestra seat.

Most people are “eye-minded,” and even such a trifle as observ-
ing an orchestra detracts momentarily from the musical impressions
that are reaching the ear. In the privacy of your liome, as a rule,
the eye has nothing to distract it and the impression upon the ear is
all the stronger; and, therefore, the effect of music is made more
lasting.

From the technical side, radio audition offers another great ad-
vantage over the large symphony hall. Unless you are fortunate
in obtaining a perfect seat in the theatre or hall, you are not
unfrequently disturbed by bad echoes, loud ncighbors and other
noises about you, which prevent you from enjoying the music to
the fullest degree.

Ever since the advent of the loud speaker, which became uni-
versal only about three years ago, the technique of broadcasting
has kept pace with the perfection of the reproducer. It is now pos-
sible, for that reason, to hear and enjoy a concert to a far greater
degree in your own home than you could while actually sitting twenty
feet away from the orchestra. For one thing, modern microphone
technique is such, that it picks up all the instruments perfectly, but
practically no outside noises such as arise in the audience itself.

On the other hand, a good loud speaker will reproduce all tones
from the lowest of the drum to the highest of the piccolo, without
difficulty; and it may, therefore, be said that (given a good micro-
phonic pick-up, which is common nowadays, and a good loud
speaker) it should be possible for everyone to obtain in his own
home music such as no one heard in former days, since the begin-
ning of music itself.

Incidentally, it should be noted that there are springing up, al-
ready, composers of music dedicated expressly to radio purposes.
The point is, not that any good composition cannot be rendered
faithfully over the radio, but that an entirely new technique can
be and, right now, is being evolved.

Mr. Bugo Gernsback speaks every Tuesday at 9.30 P. M. from Stations WRNY (297 meters) and W2XAL (30.91 meters) on various radio and scientific subjects.
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Movies Bring Radio Messages
to Lay Audiences

Dots and Dashes of Commander Byrd’s Signals
Are Heard by Theatre-Goers Ten Thousand
Miles From the Antarctic Wastes

By Herndon Green

(13 ADIO MOVIES” of a new kind,
differing from the near-television
demonstration implied by the term,
were presented throughout the

country a few weeks ago, when the dis-
patches of Commander Byrd from his base
in the Antarctic, ten thousand miles away,
were heard clearly and loudly through hun-
dreds of theatres.

While these dispatches, reproduced in
the identical dot-and-dash form of their
transmission, were not in themselves in-
telligible to more than a few of their
hearers, the accompanying translation and
explanation were sufficient to arouse the
interest of hundreds of broadcast listeners;
who had never before fully appreciated
the wonders of short-wave conumunication,
now being carried on daily and nightly
over distances far cxceeding the reception
range of the most powerful broadeast sta-
tions.

The messages thus heard by them were
not being received directly, however (though
any good short-wave receiver which could
pick up such signals might readily enough
be attached to an amplifier and give volume
enough to fill any auditorium). They had
instead, for greater ease in reproduction,
been recorded upon a roll of motion-pic-
ture film; and the positives of this were
distributed with a well-known newsrcel fea-
ture and reproduced by the “Movietone”
process.

A enlargement of one “frame” of the “sound film’’ illustrated above.
the waves of sound may be scen guite clearly at the left.

The strips of film, reproduced about
actual size, differ from the ordinary
kind in that they carry in a band
at the left of cach (as shown) streaks
of light and darkness corresponding
to sound waves impressed on them,
and which are reconverted into sound
by the mechanism shown on the
opposite page.

WHAT WAS DONE

The master film was made in the radio

station, WHD, of the New York Times,

which has been in constant communication
with the Byrd expedition since its sailing;
and shows the operation of the radio ap-
paratus, both receiving and transmitting
The first action reveals Fred E. Meinholtz,
manager of the station, at the key of the
transmitter, who first reads a message
from the producers to Commander Byrd,
and then sends it over the air. Instantly
the audience hears the continuous note of
the transmitter, broken up by the telegraph
key into the signals; which amatcurs and
other operators present in a theatre could
follow easily. There is a pause, and Mr.
Meinholtz is seen with headphones adjusted
recciving the prompt reply that leaped up-
ward from the bottom of the world. The
message, announcing that all is well, and
that geographic exploration has just re-
vealed a new bay to be named after a
heroic companion of former flights, Floyd

The bands which record
(_Courtcsy Fox Film Corporation.)
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Bennett, is written down; and then a hand
holds up the headphones of the receiver be-
fore the sensitive microphone, and the ver-
itable message of the Byrd operator, as
he signs off for the night under the Antarc-
tic midnight sun, is heard by the audience
in the theatre. Many, no doubt, could not
repress a feeling of awe; and even “hard-
boiled” hams (or “owls”) would enjoy the
excellent handling of the presentation.

RADIO METHODS IN THE FILMS

The processes of recording and repro-
duction of the sounds may be of interest
here. Like the television methods which
have become more or less familiar to our
readers, they depend upon the use of a flash-
lamp and of a photoelectric cell; although
these devices need vespond only to audible
frequencies. The system, however, has so
much in common with radio apparatus that
it is not surprising that the same engineers
have been active in both radic and the
“talkies.”

The sounds which accompany each action
in a “sound” motion picture are made upon
the same strip of film as that which carries
the action, in the Movietone system; al-
though, because of the different character-
istic of the record, the sound corresponding
to the exposure at a given instant must be
made on the margin of another “frame” or
picture, a short distance above the first.

The microphone which picks up the sound
is connected into a powerful audio ampli-
fier; its output, however, is not used for
carrier-wave modulation, as in a broadcast
transmitter, but controls a special flash-
lamp of high actinic power. This lamp bas
a filament coated with oxides of calcium
and barium, which give an electronic emis-
sion, and has a plate of polished nickel. The
tube is of a special quartz composition, to
pass the actinic light freely, and contains
helium gas to add to its luminosity. It
responds very quickly to fluctuations in the
current feeding it; unlike the ordinary re-
ceiving tube, in which it is sought to equalize
the emission of electrons.

Through a tiny slit in the hood covering
this tube (Fig. 2) an oblong streak, hardly
more than a point of light, is thrown upon
one side of the film, which has been screened
from previous exposure to the image gath-


www.americanradiohistory.com

Radio News for April, 1929

ered by the camera lens. As the glow-lamp
or  “AFQO” (alkaline-earth-oxide) lamp
fluctuates in accordance with the received
sound-frequencies, it crcates alternate
streaks of light and darkness; the reproduc-
tion of which will be seen more clearly in
the enlarged pictures of single “frames.”
(If it were possible for us to see the air
in which sound waves are moving, the effect
of compressions and expansions produced in
the atmosphere would be very similar to the
alternations which appear in the “sound-
track” of the films.) )

A very ingenious mechanism was neces-
sary to accommodate the same film to both
sight and sound reproduction. The camera
acts instantaneously over a total area; it
is necessary to stop the film, expose a
“frame,” and then move it until it clears
the field of the lens, at a rate of sixteen
times a second. But the sound, with its

the method, are now familiar
movie fan.

A demonstration of the practicability of
reproducing film records by radio was given
on January 24 from the Rapio News sta-
tions WRNY and W2XAL, New York,
when the records of “Weary River,” a new
sound picture, were broadcast on both long
and short waves; and probably have been
heard on the latter in distant continents.
To accomplish this, it is necessary only to
lead the output of the amplifier to the
modulator of a broadcast transmitter, in-
stead of to a system of reproducers.

to every

AIRPLANE RADIO DX RECORDS

Hard after the movie demonstration of
reliability of communication with the Byrd
base at the Bay of Whales (in the Ross
Sea, amid the eternal ice of the Antarctic)
an even mniore remarkable feat, from the
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SPEAKERS) Fig. 1 shows the method of

reconverting the film record
wnto sound,; the film is fed
jerkily by the usual sprock-
ets (2, 3) past the arc light
1; 4t is then caused to
move smoothly by 4, tak-
ing up the slack, and passes
a shit through which the
lamp 5 shines. Each streak
causes a corresponding
“kick” in the photoelectric
cell.  Multiply the number
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on one “frame” by 16, and
it will be seen there is an
audio frequency to be am-

plified and reproduced. In

Fig. 2 we have the original

HELIUM FILLED

QUARTZ-GLASS
TUBE

recorder; the filament 2 of
the glow-lamp flickers and
its light is rcflected by the
plate 1 through the slot,
maeking the alternating
streaks we see—and hear.

continuous waves, could not be recorded on
a jerkily-moving surface of this kind with-
ont very complicated compensating mechan-
ism. Therefore, a certain amount of slack
in the film is allowed between the set of
sprockets, moving jerkily, which govern
the picture exposure, and the set of sprock-
ets, moving steadily, which guide the same
film past the sound-recording glow-lamp.

IN THE TIIEATER

After the usual processes of printing,
development, duplication, etc., the film is
taken to the theater to be reproduced. Here
a similar duplex winding mechanism (Fig.
1) governs its operation; the picture is
moved (upside down) one frame at a time,
past the projector in the combination ap-
paratus. On the other hand, a short dis-
tance further down, the film is passed be-
fore a photoelectric cell (see page 910 for
a description of the photoelectric action of
the alkaline-hydride cell). Behind it a small,
specially constructed incandescent lamp
throws a wide, shallow spot of light through
the film into the cell. Wherever a black
bar crosses the path of the beam, thie latter
is cut off, and the current output of the
cell drops; while each streak of light in the
“sound-track” gives an impulse of current.
These, passed through an audio amplifier
of sufficient size, operate Jarge dynamic and
exponential units placed conveniently near
the screen; and reproduce every sound
originally recorded at the same frequency,
but with high volume. The effects, if not

radio standpoint, was accomplished when
the Byrd plane, the Stars and Stripes,
while in flight, communicated with the
Times station; thus establishing a distance
record for both successful reception and
transmission by aircraft, on the evening

907,

THE NEW YORK TIMES SHORT-
WAVE RECEIVER

(1,500-30,000-ke.—10-200-meters)

HE instrument in use at the of-

fice of the New York Times to
receive the messages of the Byrd
expedition is the latest model, con-
structed by the staff of the radio sta-
tion to meet greater demands than
have been heretofore put upon any re-
ceiver for continuous long-distance re-
ception.

This receiver, which is illustrated in
two of the views accompanying this
article, will be described fully in the
May issue of Rapvio News, with con-
struction details showing the compo-
nents arranged in a standard-size cab-
inet which is obtainable by any of our
readers, and with simplified shielding.
It will be especially worthy of con-
struction by every advanced short-
wave listener. Blueprints will be
available, if required.

The receiver has two tuned stages,
the first one of screen-grid radio fre-
quency, and the other an oscillating
detector; these are controlled by a
single vernier dial! Four knobs on
the front panel are all the minor con-
trols required by this set, whose re-
markable efficiency may be gauged
from the work it has been doing, day
in and day out, in handling traffic
with the Byrd ewpedition and other
parties in remote, almost inaccessible
corners of the world. The short-wave
fan will find this set the next piece of
construction to be considered.

of January 25 at New York, which was
the following morning at the Byrd base.
The transmission was carried on in the
34-meter channel which has proved so ef-
fective at this distance. The plane, oper-

ating with the call WFC, sent out mes-

As ~thi.r picture appears on the screen, the audience hears the radio dot-and-dash message.
Whtle the .:ozmd is photogrqphed on another frame from that with which it is synchronized, it
will be noticed that the quality of the sound shown here differs from that in the picture oppesite,
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sages also on 65 meters; but this wave
proved unsatisfactory. Two-way communi-
cation was also established with the Mussel
Rock station at San Francisco.

The power used by the Stars and Stripes
in this test was but 50 watts; supplied by
direct coupling to the shaft of a motor,
rather than by a wind-driven generator, as
usual. A fixed antenna, stretched across
the tips of the wings, is used by the plane
for short-wave work! The receiver used
in this test by Malcolm P. Hanson, radio
expert of the expedition, is a four-tube
super-regenerator of his own design.

STATION WHD

The interior and equipment of the Times
station, located in the .very heart of mid-
town New York, is shown in more detail
by another of the reproduced photographs
accompanying this article.

The operating table before which Mr.
Meinholtz is seated is the station’s center
of activity, in that it mounts the telegraph
keys which control the transmitter. The
latter is located on the seventeenth floor of
the same building and remotely controlled
from the operating room shown. The main
short-wave receiver handling Byrd’s traffic
is on the sane table, as is the Kennedy in-
termediate and long-wave receiver. (While
long-wave to the broadcast listener may
mean anything between 800 and 500 meters,
the term in this case, represents 20,000
meters.)

What appears to be a number of receiv-
ers along the wall to the left of the oper-
ating table is really a numnber of units
comprising a single long-wave receiver;
(long-wave, here, as above, represents 20,-

In, the central picture, above, a view
of the radio station of the New York
Times. The short-wave receiver
used to pick up the messages from ‘
the Byrd evpedition, and twhich will l;t
be described in the next issue of

Rapto NEws, is on the table at the
right. Behind Mr. Meinholts are
his transmitting key and a long-wave
receiver for emergency use. At the
left, with horn, the long-wave set
(up to 20,000 meters) in daily use

for press-dispatch reception.

000 meters.) The size of these units may
cause some wonder to those unaccustomed
to sets tuning to high waves but, when it is
absolutely necessary to receive every day
stations such as Rome, Italy, Rugby, Eng-
land, and Nauen, Germany, with sufficient
intensity to operate a loud speaker, re-
ceivers must be, not built, but engineered.

When mention is made of receiving these
stations on the loud speaker this, of course,
does not mean that the messages are copied
in this manner. Loud-speaker intensity is
desired, so that the receiving operators can
be assured of at least headset reception
when receiving conditions are poor. In
other words, it is a matter of having a
reserve of amplification.

Another long-wave receiver, at the right
of the operating table, is not shown in the
photograph; with the apparatus illustrated,
it completes the receiving equipmert in the
“shack.”

TRANSMITTER 200 FEET ABOVE

The short-wave transmitter heard by
Byrd’s operators in the Antarctic is a 500-
watt, “500-cycle,” tuned-grid tuned-plate ar-
rangement ; it is located on the seventeenth
floor of the Times building where it is re-
motely controlled from the operating room
on the third floor. This is the only trans-
mitter used by the Times and is operated
only on short waves, with the call WHD.

A number of interesting facts are found
about the make-up of the station; the two
long-wave receivers, each running for five
feet along the walls on one side of the
operating table, are the first to attract the
attention of the station visitor. Each com-

prises nine tubes, functioning as two stages
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of untuncd-radio-frequency amplification,
two stages of tuned-radio-frequency ampli-
fication, one oscillator stage, one detector
and three stages of tuned-audio-frequency
amplification. - The waveband cach covers
is between 5,000 and 20,000 meters.

The two large units at the lett of the
operating table compose the Kennedy re-
ceiver and its two-stage audio amplifier;
this is merely a stand-by cmergency set and
used for that purpose only.

The short-wave receiver at the right com-
prises four tubes functioning as one stage
of screen-grid tuned-radio-frequency, a re-
generative detcctor and two stages of trans-
former-coupled audio-frequency amplifica-
tion. As customary in the design of com-
mercial code reccivers, a phone jack is
mounted on the front panel for the con-
venience of the operator. One drum dial
of the illuminated type controls the two
variable condensers tuning the grid and
plate coils of the screen-grid tube. The set
covers & waveband from 10 to 200 meters.

A BIG LOOP

The experimenter who posscsses a loop
antenna of conventional size nmay be inter-
ested to learn that a large one of this type
is employed at this station in conjunction
with a 250-foot single-strand, vertical aerial,
for long-wave reception. However, the sum
of the sides of the loop happens to be
1,000 feet! A 250-foot single-wire aerial is
dropped from the tower of the building to
provide an aerial for the short-wave re-
ceiver. The ground system for the recciv-
ers is similar to that employed by other
fans in the city—the water-pipe system.

(Continued on page 946)

e

In the picture at the left, below, the
long-wave transmitter of the City
of New York is at the left, next
is the radio compass, and in the
center the 1,500-watt short-wave
trausmitter now connecting the Byrd
party with the outside world. In the
view at the right, the Byrd shori-
wave receiver is seen in fromt, and
the ship-wave set in the center. A
broadcast receiver is on the shelf
above, Photos © J. V. Candido.
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Experiments with “LightSensitive Cells”

Circuits Adapted to Use for Various Photometric Purposes

Fig. A

When the light in the room is turned off, the photo-voltaic cell (shown above its relay box)

will throw the switch of the receiver,

¢¢ ¥ IGIIT-SENSITIVE” apparatus has

undoubtedly figured in the mind

of the average home experimenter,

when he has read of it, as a kind
of device originated by deep-thinking re-
scarch scientists, bearded physicists ponder-
ing over laboratory tables strewn with mys-
terious glassware, and engineers plowing
through reams of profound calculations in
quest of the unknown. True, these devices
occasionally emerge, as all know, to make a
display of sublimated parlor magic at ex-
_positions of scientific progress; but it is
probable that few indeed appreciate the
fact that the automatic operation of record-
ing and other machinery by the action of
light has become almost a commercial com-
monplace with more enterprising manu-
facturers.

The experimenter is looking on the photo-
electric cell and its companions as he did,
perhaps, on the vacuum tube fiftecn, tem,
or five years ago, whenever he began his
radio education. Going back still further,
we find a day when many practical “wire-
less” men discussed the vacuum tube with
bated breath, and looked upon it as a de-
vice too fragile to endure outside the
laboratory where it had been born.

Today every schoolboy of an inquiring
turn of mind is familiar with the theory and
operation of the vacuum tube, its con-
struction and its functions in a radio re-
ceiver. It is true that its design and some
of the engineering connected with its adap-
tation to special purposes require much skill
and calculation; but the art of using it for
ordinary reception requires no mystery or
complex figures, and can be comprehended
with a little study and thought by any lay-
man.

This holds true for the light-sensitive call
also; there is nothing mysterious about its
action, nor is its application to practical
usage limited to the trained engineer or
confined to the laboratory. It is the pur-
pose of this article (and of others which
will follow it) to acquaint the experimenter
with some practical types of cells now

When the light returns, the switch is again thrown.

Fig. B

The old-style sclewium ccll, at the left, com-
pared in size with a standard vacuum tube.

available to him, their methods of opera-
tion and some of their practical applica-
tions; so that he may perform many inter-
esting experiments in his home with sur-
prisingly little equipment. The fleld for
these home experiments is unlimited; for
example, a radio receiver can be turned on
automatically when the room in which it is
placed is illuminated. With the same ar-
rangement, the receiver is automatically
turned off when the light in the room is
turned off; the circuit diagram for this ex-
periment is illustrated in Fig. 1. However,
this is only one of a multitnde of stunts
that will suggest themselves to the ingen-
ious experimenter after he has obtained
his equipment.

CURRENT-OPERATED CELLS

There are three distinet classes of light-
sensitive cells, in each of which the phenom-
enon, or the manner in which it reacts to
light impulses, is different. The first is
classified as the ‘““actino-electric” or photo-
resistive type; this cell consists of a metal
(or compound) to which there is connected
a source of potential. On the exposure of
the cell to light it will exhibit a change of
resistance, thus affecting a flow of current
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across its terminals. Cells of this type,
which most commonly use the element selen-
iwm, have been in use for many years. A
commercial form of this cell consists of a
small porcelain, or marble, slab on whiclr
a thin coat of crystalline selenium is de-
posited, and two or more copper or gold
wires wound bi-spirally over the slab. This
assembly is enclosed in a bakelite casc,
which is cquipped with a shutter of the
same material. Such a cell (as illustrated
in Fig. B) lends itself to the needs of the
experimenter because of its simplicity; but
it has the disadvantage of operating with
a distinct amount of lag or inertia. That
is, it requires a short, though measurable,
time to recover its resistance after its ex-
posure to illumination. Thus, it can be
seen, in experiments requiring response at
very high frequencies to the action of the
shutter this type of cell will not do. It.is
not, therefore, adapted to television, though
it may serve for many other purposes, com-
mercial and experimental.

The second type, which is perhaps now

most familiar to the experimenter because

of its use in television and the consequent
publicity it has received, makes use of the
photoelectric effect. In this cell a film of
an alkaline metal, such as potassium or
sodium, is deposited on the inner surface
of the glass of a vacuum tube, and a cen-
trally fixed “collector” is placed in the
center of the bulb so that it faces the
“coating”; a large cell of this type 1is
illustrated in Fig. C. When the cell is ex-
posed to a source of light, the alkaline
metal emits electrons in much the same way
as the heated filament of a vacuum tube;

Fig. C

A photoelectric cell of the alkaline type; 1t
has o scvensinch bulb. -Note the ‘‘collector.”
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only, in this case, the emission of electrons
is caused by light instead of heat. Thus, it
can be seen, in this cell the circuit is closed
through the electrical path provided by the
flow of electrons from the alkaline coating
to the central “collector.” TFig. 2 shows the
elements of its construction.

The simplest circuit for a cell of this
type is shown in the first diagram (A) in
Fig. 8. The cell is connected to the grid
of an amplifier tube (a 112A-type will do)
which must be correctly biased for best
operation; this biasing voltage should be
near that specified for the tube, and should
be variable so that the best operating point
may be found.

A more elaborate and better arrange-
ment is shown (at B in the same figure)
wherein a separate battery is required for
the cell. The value of the resistance is
determined by actual test. In a further re-
finement (shown at C) a suitable trans-
former is employed as a coupling be-
tween the cell and the amplifier tube. A
resistance-coupling arrangement may prove
more satisfactory, when a wide range of
light-variations is to be handled accurately;
in which case the arrangement shown at
D may be preferable. In the last, the
coupling unit may be the same as that em-
ployed in the audio amplifying system of
a receiver; increased amplification will
usually be experienced with this arrange-
ment.

On the vacuum-type cell, high potential
is essential for best operation; voltages up
to 600 (D.C.) are recommended. The gas-
filled cells, on the other hand, should be
operated as close to their “ionization-volt-
age” as possible. The best way to obtain
this condition is to expose the cell to the
maximum light to be used, and gradually
increase the applied voltage until “ioniza-
tion” occurs, evidenced by a pinkish glow
in the cell. This voltage is noted; and a
voltage about ten lower is then selected as
the best to be applied.

A VOLTAGE-GENERATOR

The third classification is that of a newly-
devised cell which may be, perhaps, of most
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Four circuits adapted for wse to amplify the output of a photoelectric cell for practical application;

C and D are the two most commonly used,

This is the type of cell illustrated in Figs. C and F;

it is éxtremely sewsitive and has little lag, but its output is wvery small.

ALKALINE -PATH OF
COATING ON CURRENT
INNER

/. CENTRAL

SPRING "
' COLLECTOR

CONTACT.

The photoelectric cell generates a minute cur-

rent in the form of a stream of electrons

picked up by the anode, or “collector.” It
has made television possible.

“The Electric Dog,” invented by John Hays Hammond, Jr., some years ago, is an ingewions toy;
but the principle may be applied. to practical purposes. The movements of the little self-propelled
box are guided toward or away from the light, as desired by the operator.
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interest to the experimenter because of
the fact that it may be operated without
vacuum-tube amplification. In this device
a source of potential is obtained as the re-
sult of exposing to light one of two plates
immersed in an electrolyte, thus creating the
photo-voliaic effect. The voltage created
across its terminals is the result of chemi-
cal action on the plates, the degree of which
varies with their exposure to light. This
voltage is then employed to actuate a sen-
sitive relay, which in turn actuates another
relay; the terminals of the latter are con-
nected to whatever apparatus is to be
operated.

In detail, the photo-voltaic cell consists
of a cylinder of special glass, which is very
transparent to light-rays of visible and other
frequencies; to this are cemented bakelite
top and bottom plates. The top plate helds
the electrode assembly, which consists of a
coated copper plate and one of lead brought
out to two binding posts; the electrolyte is
a weak acid solution. The apparatus is
shown in Fig. D, with its relays.

The cell, when placed in a circuit with
a low-resistance milliammeter, gives a min-
ute “dark current.” However, when it is
exposed to ordinary diffused daylight, a
current of 0.3- to 0.4-milliampere is obtain-
able; this is ample to actuate a meter-relay.
This fact brings us to the outstanding fea-
ture of this cell; it is capable of supplying
sufficient power, without vacuum-tube ampli-
fication, to actuate an inexpensive relay
which in turn will perform the desired
operations.

METHODS OF OPERATION

When the cell is connected in a circuit
as shown in the first diagram (A) in Fig.
4, the meter response will be at maximum
for any given light intensity. However, if
left in this circuit, the cell will soon dis-
sipate its useful energy, even while in the
dark, just as would a dry-battery cell;
the useful life of the cell in such a circuit
would be about 50 hours.

On the other hand, if the hook-up shewn
at B in the same figure is used, the cell
may be left closed (in the dark) almost in-
definitely, without affecting its sensitivity,
or causing the cell to lose its effective
power. The charging current from the
1.5-volt cell (an ordinary flashlight unit)
with nothing in parallel with the cell should
be 0.4 milliampere. The resistor R1 is
variable between zero and 10,000 ohms.

Perhaps the best method of controlling
the cell is shown at C in this sketch; but in
employing this circuit care should be taken
not to leave the potentiometer arm too far
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to one side. If it is left too far to the left
(toward the positive side), the cell is short-
circuited; if too far to the right, the charg-
ing current from the 1.5-volt dry cell will
be too high. The potentiometer should be
adjusted so that O.4-milliampere flows
through the light-sensitive cell; as this has
been found the optimum value of battery
current needed to keep the cell in condition
when in a closed circuit.

THE METER-RELAY

If we provided a meter with a stop which
would make contact with the needle, or
pointer, at a certain position on the dial,
and close a circuit, it is obvious that the
meter would then operate as a sensitive re-
lay as well as a current indicator. Such a
contact arrangement is illustrated at the
left of Fig. 5.

To do this, a thin vane of pure silver or
platinum is fastened to the pointer, and a
contact point of the same metal is used as
a stop. The instrument may be of the one-
milliampere full-scale type, having a re-
sistance of 20 or 80 ohms. The stop should
be then placed so as to make contact at
about the 0.6-milliampere point on the scale,
as indicated in the sketch at the right of
Fig. 5.

This relay, which we will describe as a
meter-relay, is capable of actuating a power
relay (the heavier relay performing the
actual operation) when the proper circuit
hook-up is employed; this circuit is shown
in Fig. 1. (Though the details of the meter-
relay are shown, the experimenter is advised
not to attempt its assembly, unless he is an
expert mechanic trained in precision work;
instruments of this nature can be purchased,
reasonably enough, to insure successful ex-
periments and applications without going
to the trouble of attempting to build a
meter-relay. It is painstaking work and
quite beyond the mechanics of the average
cxperimenter.)

The circuit shown at the left of Fig. 1
should be used by the experimenter in his
operations. It will be noted that when the
meter-relay A closes (because of the cur-
rent supplied by the light-sensitive cell as
soon as it is exposed to light) resistor Rl
is shorted; this causes a sufficient increase
in current flow through the secondary relay
circuit B to actuate and cause it to operate
any device which may be connected to its
contacts D and E. 1t should be remembered
that the cell will operate in reverse fashion,
as well, in the presence of a source of light;
for example, it will be noted that relay ter-

minals C and D are closed when no current
is flowing through the cell or relays, or, in
other words, when the cell is dark. This
feature makes it possible to break one cir-
cuit and make another when a light is di-
rected upon the cell; that is, while the cell

Fig. D

At the left, the photo-

wvoltaic cell proper. With

it are the other compon-

ents making up the velay
unit,

e

is dark, terminals C and D will be closed;
in the presence of light, however, these
terminals open and C and E will close.
Since the meter-relay and the cell have
been described, it will be necessary to iden-
tify only the resistors and the secondary

METERP/OINTER
| POINTER CONTACT

] / 51":AT IONARY

ONTACT

FIGS

An ordinary wmilliammeter makes o sensitive
relay, if we have a contact to close a circuit
with the pointer at some reading.

relay; the latter should be capable of
actuating on 3 to 6 milliamperes of cur-
rent, and should have a resistance of about
700 ohms. Resistors R1 and R2 must be
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of a non-inductive type, and be capable of
carrying 10 milliamperes; each should have
a resistance of 1,000 ohms. A 2,000-ohm
potentiometer will do nicely.

THE AUTOMATIC RADIO SET

An application which may serve as an
example of the experimental possibilities of
light-sensitive cells, is illustrated in the
same figure, and may be employed to the
amusement and mystification of the un-
initiated. The stunt is merely a matter of
connecting one of the “A” posts of the re-

ceiver and one of the terminals of the stor-
age battery (as shown at the right of Fig. 1)
to relay terminals C and E. In this man- .
ner, the receiver will be turned on automat-
ically whenever the light in the room is
turned onj when the light is turned off, the
receiver also will be turned off.

By placing the cell on top of the set as
shown in Fig. A, and properly adjusting
the potentiometer controlling the bias, it
is possible to control the action of the re-
ceiver whenever anyone steps between the
cell and its source of light. Should anyone
do so, the set will automatically cease
playing; but, on his stepping away from
the cell, the receiver will again operate.

Of course, there are many simple experi-
ments that can be performed with the ap-
paratus outlined above; buzzers and bells
may be operated by employing the same
circuit illustrated for the receiver. Modi-
fications of this experiment are employed
in burglar-alarm systems, fire-alarm sys-
tems and numerous other operations where
light is a controlling factor.

As a suggestion: construct a miniature
lighthouse, in the tower of which is placed
a six-volt lamp connected in series with a
storage-battery and relay terminals C and
D. Noting the circuit diagram we find that
employing these terminals will cause the
bulb to light when the cell is “dark.” In

(Continued on page 961)
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The development of the circuit of the photo-voltsic velay is shown above;
A and B are experimental, C the practical circuit of the cell.
sncorporated in the more complete arrangement of Fig. 1 ot the left; the
wnit illustrated in Fig. A with the cell owtside the cabinet wuses this circwit,

This is
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A Complete Testing Outfit For
Radio Work

LMOST indispensable as an addition to
the serviceman’s equipment, is a com-
plete test unit, which must comprise a
numnber of meters and all the necessary
adapters for testing both A.C.. and D.C.
circuits and tubes. The apparatus illus-
trated herewith is designed especially for
the trouble-shooter, and affords instru-
ments to make any conceivable test or ad-
justment that might be encountered by a
serviceman. It is equipped with three
mcters: the first a D.C. voltmeter with
three scales (0-10, 0-100, 0-600); the sec-
ond an A.C. voltmeter, also with three
scales (0-3, 0-15, 0-150); and the third, a
milliammeter, with two ranges, 0-2.5 and
0-125 milliamperes. A system of plugs and
jacks provides means for finding all de-
sired values in the operation of a receiver,
and of making the connections at all points
desired.” - i
Contained within the case is a step-down
transformer, tapped in the secondary to
provide the various voltages required by
the numerous types of A.C. tubes. The
unit is provided also with a tube rejuven-
ator -operating from the same step-down
transformer; with this arrangement the
servicer ‘may reactivate tubes of the thor-
iated-filament type. An oscillator, for test-
ing different types of tubes under actual
operating conditions, as well as for bal-
ancing single-control reccivers, and for rc-
neutralizing purposes, is incorporated, and
adds greatly to the convenience of oper-
ation. .
Various cabled plugs, tube sockets and
adapters are provided to facilitate the test-
ing of all tubes and all circuits; a tap at
the base of one of the sockets gives an addi-
tional connection for testing screen-grid.

=
RS R B O R R

Fig. A
This is practically a portable radio labora-
tory for all measurements. A novelty is the
inclusion of an oscillator for set testing.

All apparatus described in this department has been tested in the Rapio NEws
Laboratories and found of high gquality in design and construction.

tubes. Rectifier tubes may be tested by
comparing the output with the normal for
the type in question.

The complete unit is housed in a leather-
covered carrying case, mecasuring 14x121,x5
inches; snap fasteners and a key lock are
provided, as well as a complete servicing
manual containing complete instructions for
its successful operation.

Manufacturer: Supreme Instruments Cor-
poration, Greenwood, Mississippi.

Fig. B
This dial will per-
mit  mounting in
many ways to suit
layouts and  its
rugged construction
insures years of
service.

Drum Dial Permits Flexibility
of Arrangement

NEW, illuminated drum-dial presenting

a number of interesting features is
illustrated (Fig. B) with its accompanying
window. The dial consists of a die-cast
metal drum carrying a translucent 100-de-
gree scale, and a die-cast bracket which, in
turn, carries the drum, a miniature lamp
socket, and the driving shaft. The die-
cast bracket is arranged so that it may be
fastened upon a chassis and, when so
mounted, will be rigid enough to carry a
single, double or triple tuning condenser,
which will require no other support. The
bracket is pierced with five holes so ar-
ranged as to accommodate almost any
standard condenser.

A featurc of the assembly is that the
bracket itself need not be fastened down;
thus, in case a set’s condensers are firmly
fastencd to a chassis, it is necessary merely
to clamp the dial drum to the condenser
shaft, and allow the bracket and drive shaft
to “float” The bracket is prevented from
turning by a %-inch hole in the front panel
or escutcheon plate, through which the
1/ -inch driving shaft projects.

The dial has an 8:1 reduction ratio, and
is controlled entirely by a knob on the front
panel, located directly below the center of
the scale window. The scale itself, about
six inches long (drum diameter, 87 inches),
provides a full 1/16-inch for each scale di-
vision; making it easy to read to a half-di-
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vision, or closer. While it is of the so-called
“string-drive” type, this dial uses, not the
usual fish-line, but a bronze cable, wound
from shaft to drum and wice versa. The
drum is free to turn a little more than 180
degrees; then it is arrested by rubber-cush-
ioned bumpers, preventing strain on the con-
densers or the dial cable.

Two models are available; they differ in
the position of the bracket, at the right or
left of the scales. Both turn in the same
direction, and are essentially similar, except
for their scales.

Manufacturer: Silver-Marshall, Inc., Chi-
cago, Il

Double Adapter Mounts Two
Tubes in One Socket

N ingenious unit designed for those who
desire to parallel two output tubes as

a simple means of increasing reserve power
in an A.F. amplifier is being marketed by
an eastern manufacturer; it is designed
for the purpose of expediting the use of an
additional power tube in this manner, by
the conversion of a single-tube output stage
into a parallel arrangement without the

' necessity of rewiring the audio system, or

changing the voltages applied.

As shown in Fig. C, the device consists
of two sockets of the UX type, mounted
upon a bakelite strip, and with the filaments,
grids, and plates of both wired in parallel.
‘While the change from a single output -tube
to parallel amplifiers requires some extra
wiring, the latter is entirely contained

within this device.

It is installed by simply removing the
‘last audio tube from its socket, and in its
place inserting the prongs of the wunit;
two tubes answering the requirements of
the receiver’s voltages are then inserted in
the twin sockets of the converter.

No

Doubles the power
without rewiring.

other changes are required, except the re-
placement of a filament-ballast suited to
the additional current requirement, per-
haps.

Electrically, the use of this unit provides
satisfactory power transfer between the
power stage and the speaker, since the out-
put impedance of this stage, by using paral-
lel tubes, is reduced to half its value when
a single tube is employed; a condition mak-
ing for better quality, especially on low
tones, than when the impedances are fully
matched.

Manufacturer: Arthur H. Lynch, Inc.,
New York City.
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Six-Tube Kit Designed For
Rapid Assembly

A KIT of all parts for a six-tube, all-

electric receiver of simple construe-
tion and low ¢ost has been brought out by
a prominent parts manufacturer, and will
appeal to both the home constructor, who
builds sets for his own amusement, and to
the custom radio builder, who makes them
for resale at a profit; for it involves a
minimum of labor in assembly and is of a
“sure-fire” electrical design that assures
good results out of the loud speaker. Full-
size blueprints showing the asseinbly and
wiring are furnished with the kit; these are
clear enough to enable even a tyro to put
the instrument together successfully.

The various parts are mounted on a metal
front panel and a metal sub-panel, both of
which are accurately drilled for all mount-
ing screws. A sample kit submitted to the
Rapto News Laboratories was assembled in
two hours without difficulty, all the instru-
ments fitting nicely in place.

The front surface of the front panel is
grained to resemble fine wood and presents
a tasteful and decorative appearance, shown
in Fig. D. The vernier dial controls a triple
tuning condenser (C2), which extends at
right angles from the back of the front
panel; it is mounted
sccurely to the sub-
panel by means of
machine screws.

Fig. D
The metal panel has a
neat appearance. It comes
ready-drilled.

At the right of the
condenser are three
R.IF. transformers of
the tuning circuits
(I.1, L2, L3); the
sockets for the R.T.
tubes, (V1, V2); the antenna series con~
denser (C1); the oscillation-control resistor
(R2); the filament-lighting transformer
(PT); and a receptacle into which the plug
from a power unit is inserted. The kit does
not include the “B” unit, whose purchase is
made optional; the manufacturer recogniz-
ing that many users of old sets already have
“B” devices of some kind.

At the left of the tuning condenser are
the components of the audio-frequency an-
plificr, which has two stages, the last push-
pull. The detector socket (V3) is directly
before the first stage transformer (11).
The sockets for the three A.F. tubes are
mounted along the rear edge of the sub-
panel.  The push-pull input transformer
(T2) and the output impedance (T3) fill
the remaining space in the left scction of
the sub-panel.

The latter is braced to the front panel
by means of two end brackets, additional
rigidity being given to the assembly by the
mounting of the tuning condenser.

On the underside of the sub-panel, which
is shaped like a shallow dish, are the assorted
fixed condensers and fixed resistors C3, 4,
b, 6, 7 and 8, and R3, 4, 5. The metal
panels form the ground and the negative
side of the “B” circuit, and many of the
connections of the set are made directly to
them. (Wherever a connection in the
schematic diagram is shown running to a
ground symbol, it actually goes to one of
the panels.)

Electrically, the receiver is of the straight
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The circuit of the receiver as assembled below g

ives all features of the standard R.F. set, with

antenna tuning for sensitivity, push-pull output stage and filter to speaker.

tuned-radio-frequency type, being perfectly
straightforward without complicated con-
trols. The three R.F. transformers are ex-
actly alike in construction, each being tuned
by a section of the triple condenser. The
adjustable grid resistor R2 controls oscil-
lation in the second R.F. stage, while the va-~
riable resistor R1, in shunt with the primary

of the

antenna coupler, controls the volume
of the entire set and oscillation in the first

stage. This control is a very smooth one,
and is very effective; by limiting the incom-
ing energy right at the antenna coupler, it
prevents detector overloading, a serious
cause of distortion.

The adjustable condenser Cl, in series
with the aerial, is very useful in suiting the
receiver to its particular aerial; its setting
is determined by trial, and once found is not
disturbed.

TFach section of the triple tuning con-
denser is fitted with a tiny midget con-
denser, by means of which the tuning stages
are adjusted to exact resonance. The single-
control feature works out very nicely, the
set being sensitive and
sclective over the
whole tuning range.

Alternating-current
tubes of the 226 type
are used in all R.F.
and A.F. stages, while
a 227 is used for the
detector. The use of
226 tubes in push-pull
for the last audio

Fig. E

Simple, incxpensive, but

stromng construction is a

keynote of the metal ches-

sis, which makes assembly
¢ guick process.
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stage is rather unusual; but makes it pos-
sible to keep the price of the kit at a
lower figure. :

Practically any “B” power unit using a
rectifier tube of either the 280 or the BH
(filamentless) type, and designed to furnish
the usual “B” potentials between 45 and
200 volts, can be used with the receiver to
complete it. Grid bias for the tubes VI,
V2 and V4 is furnished by the voltage drop
across the resistor R4, (through which the
plate current of these tubes flows) and bias
for the push-pull stage by a separate re-
sistor R5, in the filament circuit of the last
tubes.

Manufacturer: Pilot Electric Mfg. Co.,
Inc., Brookiyn, N. Y.

New A.C. Tubes Designed

WO new vacuum-tube types have been

announced by a leading manufacturer,
one a2 new A.C. screen-grid tube and the
other a new power tube; the latter is of
particular interest, because it provides a
very satisfactory power output with a rela-
tively low plate voltage. It will find ready
application as a replacement tube, to be
used in place of the 210; unfortunately how-
ever, its amplification constant value is less
than that of the 210. The accompanying fig-
ures speak for themselves.

The A.C. screen-grid tube has a surpris-
ingly low value of plate impedance, consid-
ering the high amplification-constant factor.
This tube is of the heated-cathode type,
utilizing raw alternating current on the
heater filament; the cathode, as in the 227,
is the source of electrons; a five-prong
(UY) base is therefore required.

(Continued on page 946)
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Pick-Ups

ANY of our older readers would
remember the debates which were
waged in the pages of radio maga-
zines during the years 1922 and

1923, with reference to the increasing vigor
of the competition between radio and the
phonograph as means of public entertain-
ment. One article in particular (which ap-
peared in the June, 1922, issue of Ranio

ACTUATING -
ARM PIVOT

B .NEEDLE
" HOLDER

\
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The old-fashioned phonograph wunit depended
upon mechanical leverage to produce sounds.

Nzews) explained that, although radio was
growing fast and was certain to become a
great industry, it could never supplant the
phonograph in public favor. One reason as-
signed was that the radio receiver cannot be
called upon to reproduce any desired selec-
tion, chosen arbitrarily, at any time, but is
governed by the station programs which are
actually being broadcast at the moment
within its range. Of course, we must recog-
nize the truth of this statement, so far as the
receiver alone is concerned.

The same article voiced also some opinions
as to the comparative fidelity of the tones
reproduced by the radio and the phono-
graph, and evidenced some doubt as to

whether radio reproduction could ever reach
the perfection of phonograph quality.
What a surprise a radio “Rip Van Win-
kle” of 1922 would receive if, after sleeping
peacefully for seven years, he were awak-
ened to be confronted by a modern phon-
ograph equipped with an amplifier of the
type used so cxtensively for radio recep-
tion! Who would have thought, a few years
ago, that radio would not only soon reach
the perfection of the phonograph, but pass
it and even cause the phonograph to be mod-
ified to obtain radio’s degree of “perfec-
tion”? Yet, this is just what has happened.
The same article discussed the outcome
of the conflict between radio and the theater
—and, of course, we all know that the
vacuum-tube amplifier (the same, funda-

mentally, as that used in the new phono-

graphs) is now being used in the new pop-
ular “talkies” The tables have certainly
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and How to Make Your Radio a Phonograph

been turned; for the question now appears
to be “Can the phonograph compare with
radio in quality and fidelity of tone?” The
best way to answer this guestion is to com-
pare the two, draw your own conclusions. It
is not very costly, nowadays, and not at all
difficult to construct a really good electric
phonograph.

T0 AMPLIFIER

CoiLs

n fi
F16.2

The electric pick-wp vibrates more freely thamn
the older umit; but its output may be ampli-
fied to any wolume desired.

RADIO IN PHONOGRAPH PRACTICE

The question has been brought up, just
what differences are there between the old
and new methods of phonograph reproduc-
tion? The grooves in a phonograph record
are so cut that the needle vibrates from side
to side, as the record turns. In the old
system, these vibrations are carried to a
diaphragm by the mechanical motion of a
lever and a suitable hinge. The vibration of
the needle causes a corresponding motion of
the diaphragm, which in turn sets up a vi-
bration of the air in the horn. In this way
tlie sound is transmitted to the cars of the
listener. This system is both low in cost and
reliable but, unfortunately, it causes a con-
siderable amount of distortion. DBoth the

s, s~
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Commercial apparatus for converting a receiver to phonograph
use, Left to right, a pick-up with control, an adapter making a
detector the first AF. stage, a pick-up, a remote-control device, a

tube in its socket.

pick-up of a third type, and an adapter which replaces the detector
The latter is less used because of the greater
advantages obtained by rewiring the receiver,



www.americanradiohistory.com

Radio News for April, 1929

The owner of a radio vecciver may convert its AF. amplifier for phonograph reproduction, by
building an clecivic motor and twrntable like the above into the counsole.

915

DEVELOPMENT OF SOUND DEVICES

The history of the electric pick-up (to
adopt the cominon terin) can be carried
back as far as 1875, when Alexander Graham
Bell first developed the telephone; the oper-
ation of the pick-up device is almost identi-
cal with that of the carly microphones used
by Dr. Bell. The first microphone con-
sisted of a permanent magnet, around which
was placed a coil of wire; a thin picce of
magnetic metal (iron), placed in front of
the magnet, was suspended by its edge so
that the center could vibrate. By speaking
divectly in front of the diaphragm, it was
caused to vibrate; and this caused to be gen-
erated in the coil a weak current, due to
changes in the magnetic field around the
permanent magnet. The fluctuating cur-
rent in the coil was found
to be almost identical in

horn and the moving mech-

anism have “points of res-
onance” and, of course,
notes corresponding to thesc
in pitch are brought out
much louder than the others.
The construction of the old-
fashioned short Liorn, more-
over, destroys some of the
low notes.

The new system depends

R.F. CHOKE

PICK-UP 500,000 OHMS

on changing the energy cre-
ated by the vibrations of
the ncedle into pulsating
electric currents in a “pick-
up” coil; this will be de-
seribed more fully, later.
The currents set up in the
coil are transferred to an
audio amplifier, a device
well-known lo all radio en-
thusiasts, and, finally, a

Nt
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its “wave form,” with the

motion of the diaphragm
and,” in this way, an elec-
trical equivalent of the

sound was obtained. A sim-

006mE - ilar magnet, coil and dia-
2006 . - phragm were placed at the
a
SWITCH +
o - . . . F.
The cireuit showin in Fig. 5 gives
l DET. TUBE ISTART. the largest possible amount of

volume from a given pick-up and
amplifier, for it utilizes the de-
tector tube of the set as an
additional A.F. stage. The switch
may be inside or outside of cabi-
net, as conwvenience dictates.

olther end of the wire and
the electric currents were
re-converted into sound in

loud speaker coupled to the

g [

Jjust the reverse manner.
In the electric phono-

amplifier brings out the
notes which were originally

F16.5

rr
B+DET. C-

graph pick-up, a permanent
magnet is also used, a coil,

impressed on the record.
“Pick-up” units of this
type were introduced to the radio public
about the middle of 1926 and, since that
time, a dozen or more of good gnality have
been placed on the market. (The term
“pick-up” is almost a misnomer, since the
unit really does not pick up anything. The
word “reproducer” or “converter” would be

better; since the “pick-up” merely converts
a mechanical motion into an electric cur-
rent.) 'The difference between the two units
is shown in Figs. 1 and 2; the first, the old
phonograph “sound box”; the second, the
magnetic pick-up for electrical reproduc-
tion, which gives also amplification.

or several coils, is placed
near the magnet and a thin
bar of mctal or “armaturce” is used instcad
of the diaphragm. The metallic bar is
fastened to a phonograph ncedle with a suit-
able clamp, and the complete unit is placed
over the record in place of the usual needle
and sound-box assembly.
(Continued on page 956)

T o

The pick-up devices illustrated opposite are designed to be used
with a phonograph already in use, and to slip over its tone-arm.
Those pictured above are complele in themselves, with the aid of

www-americanradiohistorvy com

a motorboard, to construct
incorporation in a radio set.
its own cvolume control in the base.

an electric phonograph suitable for
The pick-up at the left incorporates
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Some Methods of Detection—and Their
Respective Merits

What Takes Place When a Radio Wave is ‘“‘Demodulated,’” and
Why Detection is Always Accompanied by Some Distortion

cles and books on radio reception have
cmphasized the importance of reduc-
ing distortion in receivers. Long dis-
cussions have been written to urge the use
of good apparatus and the correct applica-
tion of certain principles in order to obtain
the best results. For this reason, it has
come as rather a shock to many set builders

P“’Q OR the last few years, magazine arti-

BY-PASS’
CF?YSTAL\1 COND.
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FREQUENCY
coiu

DRY CELL

7
POTENTIOMETER
FIG.4

A “Bred” crystal whose bias is regulated in
this manner gives detection of very good gqual-
ity; it does mot, of course, amplify.

and fans, who have spent so much time and
money, that their apparently-fine receivers
will under no conditions receive without
some distortion. This certainly appears to
be a paradox, and it is necessary to make
some explanation of such a broad statement.
Fortunately, the explanation is not very dif-
ficult, and the statement is not as radical as
it first appears.

The articles usually written on the elimin-
ation of distortion apply entirely to ampli-
fiers and are not concerned with detectors.
The principles given for the reduction of
distortion do not apply to the detector and
it is at this point that we find an explana-
tion -of the statement made above. In order
to understand exactly what happens, we
must have a good idea as to just what is
meant by detection.

MODULATION OF RADIO WAVES

The signal sent out by a transmitter con-
sists of two parts or “components”; first,
the “carrier-wave,” which is a very high-
frequency alternation and, when unmodu-
lated, can be represented as in Fig. 1. The
second component consists of the variations
of voltage caused by the microphone. When
we speak or sing into the microphone, we
cause a change in the current in the micro-
phone, and the amplification of this by the
“modulator” serves to change the carrier-
wave to conform with these current changes.
The changes in the current in the micro-
phone, and the resulting wave form are
shown in Figs. 2 and 3.

These modulated radio-frequency currents
cause “waves” which are transmitted, picked
up by the receiving antenna, in which they
cause currents which are amplified by radio-

By C. Walter Palmer

frequency amplifiers. If a pair of head-
phones were connected to the R.F. ampli-
fier, we could not hear the signals, for two
reasons. In the first place, the diaphragms
of the phones can not vibrate as fast as the
variations in the current; and, in the second
place, our ears would not respond to such
high notes. The average human ear will
not respond to sounds higher than 10,000 or
12,000 cycles, and the lowest carrier-fre-
quency used by broadcast stations in the
United States is 550,000 cycles.

By referring to the form of the modulated
waves, we find that their general lines cor-
respond to the variations in the current in
the microphone, except that the variations
occur on each side of the zero potential
line. If we could cut off one-half of the
wave, along this line, and also eliminate the
high-frequency variations, we would have a
lire exactly similar to the original changes
in the microphone current. This is accom-
plished by the detector.

CRYSTAL DETECTORS

The crystal detector is a type of electric
one-way “valve.” The currents can travel
in only one direction through the crystal and
the impedance of the phones or amplifying
transformer prevents the high-frequency
variations from passing. The usual crystal
detector uses a contact which presses on
only one point of the crystal. Most crystals

Il
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-THE CARRIER WAVE~
. FIG.1 .
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~CHANGES IN CURRENT DUE TO

THE VARYING RESISTANCE
OF THE MICROPHONE ~
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~CARRIER WAVE MODULATED
WITH CURRENT CHANGES
AS SHOWN IN FIG 2~ ]

)

Fi5.3
The unmodulated carrier-wave and the audio-
frequency wave picked up by the wmicrophone
blend to form the complex waeve of Fig. 3.

have sensitive spots over their surface and
the sharp point of the “cat whisker” is
necessary to find these points.

There is also a type of crystal detector
which requires the addition of a battery in
order to work properly. This type of de-
tector uses a piece of carborundum, with a
heavy spring contact. In itself, it is not

AVERAGE
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\ /

anl Ui
\v___v\\w

N AVERAGE
DECREASE
~PLATE-CURRENT CURVE~
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AY
]
<~

s -

In detection, the wave is so distorted that one
side is practically suppressed. The resulting
current is largely audio-frequency.

nearly as sensitive as galena and similar de-
tectors, but the operation can be improved
by placing a small battery in series with the
crystal. The conductivity of the crystal
is greatly increased by a certain small vol-
tage, and the lowered resistance produces a
much greater signal strength. A potentio-
meter and condenser are used to allow
a critical adjustment of the bias. This is
shown in Fig. 4.

DETECTING WITH A VACUUM TUBE

The discussion up to this point is rather
off the track of showing why distortion in
the form of the waves must be encountered
when detecting with a tube; but it serves to
bring to mind several facts and will help in
understanding the action later. There are )
two common methods of obtaining a detect-
ing action in a tube. One uses a “C” bat-
tery in the grid circuit and is known as the
plate-current method. The other uses a
grid-leak and grid condenser and is known
as the grid-current method. The latter is
the more common and we find this method
used in almost every broadcast receiver
made. The first is more suitable for large
sets, because of some of its characteristics.
However, the comparative merits of the two
systems wilk be discussed later.

DETECTING WITH A GRID BIAS

The tubes used for both methods are the
same and most of the common tubes may be
adapted to either, by several simple changes.
The first systemn mentioned above, or plate-
current rectification, is so ‘called because of
its unusual effect on the plate current at
certain points, when the grid bias is varied.
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To understand this more fully we will
refer to a graph of the grid bias and the
plate current. (See Fig. 5.)° Most of us
are familiar more or less with the uses
of graphs. They are used wherever a -di-
rect comparison is desired between two
varying ficurcs or values. Graphs are made
in a number of different ways, but in this
case, a paper ruled with lines intersecting
at right angles to form equal adjacent
squares, is employed. At the top of the
square thus formed, we mark off the various
erid voltages which might be used. Since
the bias may be either positive or negative,
we use one line for a zero voltage and the
others for voltages either positive or nega-
tive within the required range. (In a de-
tector, the grid bias will rarely exceed five
or six volts.) On the left side of the graph
we mark the various values of plate cur-
rent which may be encountered and, by
measuring the actual plate currents for
various grid voltages with an actual tube,
we obtain a curved line or “characteristic”
similar to the one shown. Of course, the
line for a given tube does not always cor-
respond cxactly to the one shown, but it
docs follow a similar general direction.

If, now, we connect the tube in a radio
receiver and tune in a signal, the grid bias
will change in value, every time the current
of the received signal changes. These
changes are extremely fast; in short-wave
reception, they occur several million times
every second. IHowever, we can indicate a
few of these changes on a curved line sim-
ilar to the onc shown at the bottom of the
graph.

CHANGE OF CURRENT IFORM

If the correct plate and grid voltages are
uscd, a line through the center of the curve
representing the signal will strike the orig-
inal curve in the graph, just at the point
where it bends suddenly. 1f we draw verti-
cal lines to the curve, and then record the
corresponding changes in the plate current,
we find that a curve somewhat similar to
the original signal curve is obtaincd. There

DET TUBE

Nk
|

==0

l POTENTIOMETER —" i
[

. FI81 A- A+

The necessary adjustment of grid woltage for
plate-current rectification is most conveniently
made with a potentiometer, as shown above.

is one great difference, however, and on this
difference depends the whole detecting
action. If we look at the curve, we find that
a line drawn at “X» at right angles to the
vertical line at this point, divides the plate-
current curve very unevenly. On one side
of the line, the variations are very great,
while on the other, they are comparatively
small. The shape of the curve is undoubted-
ly distorted in relation to the incoming
signal curve, and this is the distortion men-
tioned at the beginning of this discussion.

If we make a second graph of the plate-
current changes (Fig. 6) and mark the
average variation, we find that the increases
in the current greatly exceeds the decreases;
and this average upward change will be suf-
ficient to actuate a telephone receiver con-
nected in the plate circuit of the tube. The
extremely high frequency-variations in the
current are blocked by the impedance of the
phone winding and, when an audio amplifier
is used, the impedance of the first primary
winding, or the R.F. choke which follows
the detector, serves the same purpose.

A condenser is usually connected in the
plate circuit of the detector, and carries
the high-frequency currents away from the
plate.  The condenser is connected to the
filament lead or to ground, and these cur-
rents are disposed of in this way. The low-

~PLATE - CURRENT,

GRID - VOLTAGE CURVE~
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frequency variations are carried through
the audio-frequency amplifier and are ampli-
fied in the usual way. If we refer back to
Fig. 5, we find that the average variation
in the plate current of the detector tube is
larger than the average variation on one
side of the incoming signal curve, and from
this we can see the amplification which is
obtained in the detector when using a
vacuum tube. This amplification can be in-
creased tremendously by using regeneration;
but this is beyond the scope of the present
article.

3

OBTAINING THE ‘¢ BIAS

There are several ways of obtaining the
required “C” bias and a satisfactory ad-
justment for the above method of detection.
The first is shown in Fig. 7. A poten-
tiometer is connected across the filament
terminals, with the grid return leading to
its adjustable arm. By moving the arm
from the positive to the negative side, the
bias will be increased and the best point
can be found by experiment. This method
is quite satisfactory for small sets where
the signals are not very great. The grid-
voltage “swing” is limited by the filament
voltage and, if the signals are very strong
(as they are when several stages of radio-
frequency amplification are used), the grid
voltage might change over the zero point to
the positive side and cause an overloading
of the detector. The potentiometer should
have a resistance of about 400 ohms and a
by-pass condenser of at least .001-mf. should
be connected between the center arm and
the negative side, to keep the radio-fre-
quency resistance of the circuit low.

A second method of obtaining the bias
is shown in Fig. 8. This method is better
suited to larger sets, since the potential
on the grid can be made as large as neces-
sary by increasing the size of the “C” bat-
tery. 'The potentiometer is used in this case
also to obtain a close control of the voltage,

-and a by-pass condenser is connected as

described above.
(Continued on pege 952)
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With a “+°" woltage on the grid, a tube operates at a different slope of its

4 “characteristic,”
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and the
the total woltage, canscs an increase in cuwrrent flow greater than the decrease
dre to the “— half.

“+7 helf of the signal altcrnation, increasing

Result, distortion agaim.
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Aerials and Grounds for Short-Wave Reception

& %“

4 HE short-wave broadcast listener
who begins with too much enthusiasm
is apt to be disappointed, particu-
larly if he is one of the many not

blessed with an exceptionally good location

for reception. He has read with interest
about those who can count on Australia for
breakfast, England for dinner, and tele-
vision movies before retiring; and, after

he has built a “junk-box” set, or plugged a

short-wave adapter into the handsome A.C.

recciver which adorns his parlor, he ex-

pects to hear Eindhoven or Bandoeng come
booming in when the dial is turned. If he
has no results, or if he hears only code sta-
tions—unintelligible to him, but at the least
proof that his set is operating—he may
murmur that short waves are a “lotta
baloney,” and that something has been put
over on him. In other words, he will be re-
peating the emotional experience of many

a fan of the old days who toiled all evening

in the hope of finding the right spot on

the galena, and concluded that radio was

“the bunk.”

Not so: short-wave broadcast technique
has not reached perfection, though it is
improving. It must be regarded as to a
certain extent experimental, even yet; but
it is based on a foundation of solid per-
formance, especially appreciated by thous-
ands living in parts of the world outside
the normal range of any long-wave broad-
cast station. To these the great short-
wave stations are their “locals;” as many
of the letters received by Rapio Nrws
testify.

It is true, of course, that short waves
are capricious; they are easily turned
aside by obstacles in their path. A listener
in the congested district of a large city,
surrounded by steel construction, may read-
ily be disappointed of short-wave reception;
but then, too, he may also find it impossible

By Ashur Van A. Sommers

Some Basic Principles Which Have a Bearing on the Efficiency y
of Antenna Systems for Reception on Varying Wavelengths @ »
‘ g‘}

Australia, and other distant countries.

mterference

is your antenna.

make in them?

antenna; for that provxdes the ¢
operate.

What Do You Need in Addition to a Receiver?

OU have a short-wave receiver or an adapter and expect to receive, not
only American short-wave broadcast stations, but also England, Holland,
While it is not possible to receive all
short-wave stations from all points in the world, it should be possible to receive
many of them if your location is at all suitable, and not subject to too much local
But, no matter how good your location, and how good your receiver,
there is always something between you and the sngnals you want to hear.

How good are your aerial and your ground?
under the new conditions of receiving short waves? What changes should you

This article describes the principles underlying all aenal and ground systems,
and the special modifications necessitated by change in wavelengths received.
You should read it to see whether you are getting the most out of your short-
wave set, and whether there is a possibility of 1mprovmg reception.
how good your receiver, the results you will get from it are no better than your
‘raw material” (signals) on which the set must

A study of the following is recommended to every new short-wave fan, whether
he is operating a short-wave set with moderate satisfaction, whether he is still
disappointed in the results, or whether he is just hoping to obtain them.

That

Are they suitable for the purpose

No matter

to get his nearest local on the upper broad-
cast wavelengths.

What is even more fundamental is the
nature of the “skip-distance,” explained
later in connection with Fig. 6. There are
great rings on the earth’s surface where
even a powerful short-wave station cannot
be heard. These vary in position with the
hour of the day, and the conditions as to
sunlight, etc., between them and the station.
Especially When the sun is nsmg or setting
between transmitter and receiver do these
belts of no-reception shift quickly; thus
producing rapid fading of the signal. Each

“skip-distance” varies with the
wavelength, as well as with the

condition of the atmosphere. It

* LLELELE]

is possible that this trouble
will be overcome, by means of

HERTZIAN ANTENNA OR DOUBLET (HORIZONTAL)

beams directed at varying an-

the amateur’s analysis of reception condi-
tions: “Either you get ‘em, or vou don’t.”

AERIAL TYPES

However, assuming that our listener is
so located that some signals from short-
wave broadcasters are passing in his viein-
ity, he must take some steps to intercept
them and to feed them into his radio re-
ceiver, before he can operate the latter.
The conventional idea of an aerial-and-
ground system at once occurs; and it is
probable that he has already taken some
steps to utilize the antenna which is bring-
ing in local long-wave broadcasts very suc-
cessfully. Perhaps it will be quite suc-
cessful with the short waves: in which case
his problem is concerned with proper oper-
ation of the set to extract the greatest pos-
sibilities out of cvery squeal. On the other
hand, there may be conditions which make
the present antenna system less efficacious
for waves one-third to one-fortieth of the
length of those for which it was designed.
Let us consider the nature of an aerial.

®
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Theoretically, a wvertical aerial
would be best for broadcast
reception.  Practically, how-
cver, a horizontal one is more
conventent. With short waves,
remember, small capacities, as
shown at  the right, make
important losses.

R
A e

The first radio system devised by the
experimental genius of Heinrich Hertz com-
priséd simply two rods with capacity suf-
ficient to carry an electric charge, by which
an oscillatory flow of very high frequency
could be maintained between them. A
Iertzian antenna, thervefore, is one which
has two equal and opposite members, the-
oretically in line with each other. Between
the two there exists a certain slight capacity,
as indicated in Fig. 1 at A and B.

It is obvious that we must have two parts
in the antenna system, in order that the
electricity which flows out of one may have
some place to store itself during half a
cycle. The same condition, however, may
be obtained if we simply connect the half-
antenna to the earth, as in the “Marconi”
type aerial at C.

These were evolved during the first period
of development in radio, and with the idea
of getting a wave into the air. Correspond-
ing antennas for reception, of course, may
be constructed. Either of them, however,
would have certain practical difficulties
connceted with its use in connection with
the ordinary hroadcast receiver. We may
see the fan’s usual equipment in schematic
form as at D. His lead-in is a part of the
aerial, and gives the latter, electrically, ver-
tical height as well as extension. On the
other side of the set from the aerial is the
ground lead and the ground.

WHERE DOES THE GROUND BEGIN ?

The poct has told us where the West
begins; but where the ground begins is an-
other question. The simplest radio calcula-
tions are based on the idea that the earth
is a perfect conductor, charged at a certain,
wvery negative potential. For certain pur-
poses, it might be said to be such; but
when radio frequencies are considered, the
carth is decidedly far from a perfect con-
ductor.

As a matter of fact, if we connccted to
the ground post of our set by a large cop-
per cable some very extensive sheets of
metal and sunk them into the deep sea, we
would have what might be called a “ground”
to about four-fifths of the earth’s surface.
It would not, of course, be a perfect con-
ductor, even at that; but we may see why
the neavest thing to a true “ground” may
be obtained on a ship at sea.

1o the pulsations.

We may, however, do away with the
ground and substitute a “counterpoise,” of
wire as a rule, which is for our purposc an
artificial ground, and gives us a Hertzian
system folded over, as we may say. The
counterpoise should be some distance above
the actual ground, and between the latter
and the aerial.

‘We have now, as one might sav, a net to
catch not fish, but waves. What are these

A diaphragm churned up and down into waves
radiating with decreasing height is the usual
ithestration of an electric field,

waves, and what do we do with themn after
we get them?

In a rod (which, for convenience, we will
show as vertical, like many short-wave trans-
mitting aerials), we cause an electric cur-
rent to flow up and down very fast. As
the current alternates more frequently, the
sharpness of the disturbance to the sur-
rounding medium (whatever it may be,
“ether” or “curvature of space” or what you
will) increases. At 60 cyvcles a few watts
of current will hardly cause a ripple a few
feet away. At 15,000,000 cycles, a receiver
on the other side of the world may respond
(Fig. 2.)

(Someone—Darwin or other great author-
ity—suid that the brain of an ant seems to
be the most remarkable bit of intelligent
nmatter in the world. Certainly, the most
scnisitive bit of matter is the tuned circuit

(antenna or otherwise) of a short-wave re-
ceiver, which will respond at 12,000 miles
to no more power than there is in a Christ-
mas-tree bulb.)"

THE ‘WAVE" STARTS

With the flow of current from onc end of
the aerial toward the other, “lines of force”
build up around it with incredible .swift-
ess. They bulge out, they sink in again as
the current (at every half cycle) falls to
nothing. But, as the field of force caused
by the previous current collapses, it meets
halfway the force of the current building
up in the opposite direction, and is forced
outward again. The result is that a part
of the energy in the aerial escapes at every
alternation of current, and goes outward in
all directions, forming a “wave.” We can
compare this to a wave of water, except that
the latter is formed alimost entirely on the
surface, while the radio wave moves in
three dimensions, so that we cannot make
a satisfactory picture of it on a sheet of
paper. If we modeled it in glass, it would
be not unlike half an onion in shape, above
the earth.

How far the wave enters into the earth
is another question. If the latter were a
perfect conductor, as assumed in the theory
of ground, the wave would be reflected from
it, like light from a sheet of silver. On
the other hand, it has been proved by ex-
periment that radio reception can be had
quite successfully from a buried aerial, and
even at a considerable depth in the earth.
The grounded wave must, therefore, travel
for somc distance in the earth. especially
where the latter is a poor conductor.

WAVES ARE NOT CURRENTS

It must be borne in mind by the reader
that a wave is not a current; a wave travels
in a mon-conductor, a current in a conductor
of eclectricity,. When a wave reaches a
conductor, such as an aerial wire, it causes
a current to flow in the latter; thereby los-
ing energy. A wave thus makes a current,
as a current makes a wave in the first
place. The current is the actual motion
of free electric particles, or electrons; the
wave is the changing position of the “lincs
of force” connected to these electrons—in
other words, a rearrangement of the equi-

(Continued on page 963)

JIONIZED OR
“HEAVISIDE "
LAYER

WAVE
LEAVING \\\ i
\ ARRIVES
HORIZONTAL
AT RECEIVER
200 MILES AWAY

VERTICAL AERIAL

Wawves—particularly shorter osies—are vcflected by carth and sky.
This makes them skip over certain areas, varying with the hour of
the day, in which they cannot be received

they leeve the aerial.
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Short waves especially have e areat tendency to swiggle avownd, as sooi as
This effect cair be measured by an acrial, such as
that at A, which can be turned to the angle of greatest signal strength.
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How to Make a Handsome Radio Console™

By H. L. Weatherby

VERYONE who has a radio wishes
to house it in a suitable piece of
4 furniture; while radio consoles are

becoming more and more beautiful
and expensive, as the radios themselves are
becoming more efficient. The amateur who
builds his own set need no longer feel that
he cannot have a beautiful cabinet for it—
nor the set owner who has purchased his
set in a box—for the building of a console,
in either case, is a comparatively simple
matter.

The radio console illustrated in this ar-
ticle is not as difficult to build as it may
. look. To the average worker, in his home
shop, it will present no unsurmountable

obstacles; he need not let the carved mould-
ings scare him, for they can be purchased
in any variety of designs from the finer
cabinet shops. The legs may be taken to
the mill for turning, if one does not have a
lathe; and the wood is largely plywood
which comes already sanded. The joints
themselves are all of the simplest sorts;
and to have a truly beautiful radio console
means only to secure suitable wood and
then to work it up with a reasonable degree
of accuracy.

Mahogany or walnut is recommended, but
one of the cheaper woods will finish well
and will be a very good imitation of the
harder and more expensive wood. Painted

furniture is quite the vogue now and any
close-grained wood will paint well.

Having selected the wood and cut it out
according to the material list below, con-
struction operations are in order.

CONSTRUCTION

The cabinet part and the table are con-
structed as two separate and complete
units. It is suggested that the table be
built up first. The legs may be made from
1y,-inch square material, in which case,
slabs to make up the desired thickness of
2 inches must be glued on at the wide part
near the top, and enough to make 137
inches at the bottom. The legs are turned

craftsmanship.

made sets.

easy to build from them.

advice that brains and money can obtain.

A New Departure!

MAJORITY of the readers of Rapio News (as a recent survey among some 25,000 of them indi-
cates) do constructional work of one kind or another, wheth
If you have a flair for mechanics, and skill

should confine your activity, for either pleasure or profit, to radio alone.

To make broader activities by our readers more readily possible; Rabio News will therefore present
each month one or more Handiwork articles (of which this is the first) of a nature not confined solely to
radio. While our first article gives details for the construction of a handsome radio console, and the
second will be devoted to a combination radio-and-phonograph cabinet, we intend in the future to publish
in Rapio News other Handiwork Blueprint articles along non-radio lines. j
work, we may say there is a tremendous demand today for the angular, so-called “modern” furniture, as
well as in the old Colonial designs. Then, too, there are possibilities in work beyond the scope of furniture, such as metal
work, airplanes, telescopes, and many others alluring to the enterprising home constructor.

The important message we wish to convey is that we have found, by past experience, in the vast majority of cases,
the man who has completed an attractive piece of work at once finds a demand from friends and others who wish to purchase
it or another like it. It has taken him some time and trouble to learn how to make the first; but thereafter it is much easier
to make duplicates which may be sold at a handsome profit.
to consider as a side line the construction of other utilities which will, often,

We have engaged a number of expert authorities on different forms of craftsmanship to prepare for us a series of articles
along their special lines, and we shall publish, in the Handiwork Blueprint series, the best of designs, instructions, and
The blueprints will be particularly elaborate and so prepared that it will be

Important!

Note that it is unnecessary to do your own lathe-work, cut your own veneer, make your own

er radio set building or other forms of
with tools, there is no reason why you

For those who enjoy cabinet

We can therefore recommend to the versatile radio set builder
net him more money than the sale of home-

HANDIWORK |
BLUE PRINT

No. 1A

friezes and cut-outs, or perform other work requiring special machinery; any more than to make
your own condensers, tubes or A. F. transformers, when you build a radio set. The designs pre-
sented in these pages will lend themselves to -simple assembly and, with few exceptions, any
materials required can be bought, when desired, in the open market.

Thus vou can obtain practically all the material required for Radio Console No. 1, described here, from a number of
houses such as are found in every large city. (For those who do not know them, names and addresses of firms will be found
on the specification sheet which comes with the blueprint.) Wooden material usually comes in the natural finish, and will
have to be stained and varnished; but this is comparatively simple. You will be surprised to note how low the cost of build-
ing such a console as that shown here—only a small fraction of the price you would pay for the completed furniture. Of
course, some of your time will be required; but it will be well paid, as you are saving the cost of a high-priced factory
worker’s labor.

We would especially like very much to hear from our readers as to what they think of our new departure, and we par-
ticularly ask you to fill out and send in the coupon printed on page 971. It will help us a good deal to shape our policy,
and to give vou what you most desire to see, in the Handiwork Department.

H. GERNSBACK, Editor.

* Rapre Ivews Handiwork Blueprint Article. No. 14 (see page 973).
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from the rail section
down, and mortises are
made for the rails. The
decorative grooves at the
top should be cut before
gluing the slabs to the
legs. The rails, as indi-
cated, and for which
patterns are furnished
on the prints, are to be
shaped with the band
saw and then filed and
sanded. The table top
may be of a cheaper ma-
terial, since very little of
it will show; and after
gluing the legs and rails
together, the top should
be fastened sccurely to
the frame with screws,
either from above or be-
low. The drawer slides
and partitions are then
placed; after which the
table section should be set aside while work
is continued on the upper part.

CABINET SECTION

The cabinet or upper portion is made up
as one would construct a box, open front
and baclk, with exception of braces. It may
be fastened together securely with nails,
after whieh glued corner blocks are used
to reinforce the corners. The nails, of

HE console, shown in the illustration

above, will cost for raw materials from
ten dollars up to fifteen, depending on the
locality. The mouldings, handles and turn-
ings, which it would not be profitable for the
constructor to attempt, will cost around eight
dollars. Such cabinets, when finished, retail
up to as high as $75.00. The set builder will
find a source of profit in supplying consoles
of high quality in which his own labor saves
a considerable cash investment.

course, are to be set and
the holes filled later.

This cabinet was
planned to fit a popular
radio recciver and is
suited to the average
A.C.-operated set. It is
suggested that one plan
the radio compartment
to fit his individual
needs. If a home-built
set is planncd it should
be made to fit the com-
partment; while, if a set
is purchased, the size of
the compartment may be
altered to suit. The di-
mensions given will be
found to be ample for
most of the sets on the
market.

The speaker compart-
ment is of a size suf-
: ficient to care for bat-
teries, if batteries are used, or for power
units. Where neither is used, doors may
open out to the front on either side of the
grille, thus providing book space.

The grille should be cut out with jig saw
or hand coping saw; after which the front
panel slides into position in grooves already
prepared for it. This front panel should
be figured grained plywood. It is also
reinforced with glued blocks; the moulding
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The finished cabinet appears as shown in the picture at the top
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is tacked and glued in place, forming the
panels, and we are ready for the doors.

FINISH IMPORTANT

Since the doors are the most noticeable
portion of the cabinet, the wood for these
should be selccted for its beauty, and
matched figured-grain panels are recom-
mended. 'They should be very carefully
fitted, and hinges of the type illustrated
should be used. If anything but plywood
is used, warping is likely to occur. The
moulding on the front completes the doors.
The curved portion of this must be steamed
before attempting to bend it.

As a final step in construetion, the
decorative mouldings should bhe tacked and
ghued in place to the front and ends of the
table and cabinet tops. Great care should
be taken to get carvefully-fitted mitered
¢corners.

The finish should be natural, if real
mahogany or walnut, or stained first if a
substitute is used. A good finish is essential
for the good appearance of the console and
great pains must be taken. A filler rubbed
into the open grain should be followed by
one or more coats of white shellac thinned
down with equal parts of alcohol. This in
turn should be followed by several coats of
rubbing varnish; each coat should be
rubbed lightly with sandpaper until the
last, which should be /yubbed with pumice
stone and oil on a pad.

We have called this Radio Console Num-
er 1. Next month we will give the readers
of this magazine complete directions for
constructing a cabinet for combined radio
and phonograph, both using the same
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SHADED PORTIONS ARE CUT OUT

N LINE CUT WITH V[(NING TOO0L

DETAIL SHEET

THE EDGES D" E"MAY BE BUILT UP WITH
STOCK MOULDINGS OR MAY BE CUT ON THE
SHAPER. THE DECORATIVE FEATURE OF
OIS A STOCK CARVED MOULDING

TPl . THE DOORS ARE TO
7
Tl B8 FITTED AS SHOWN.

FCIH AREALL SPECIAL STOCK
Mo{/Lo/NG-S FOR WHICH SUBSTITUTES
MAY BE USED.

RADIO CONSOLE

NUMBER ONE

This entire radio con-
sole can be built complete
for from

*10.00

to

*15.00

depending on locality. It
can be sold at a profit of

from $20.00 to $30.00.

ADIO NEWS, until further published

notice, will pay $50.00 for every construc-
tional article used in POPULAR HANDI-
WORK Department; from which, however,
articles of a strictly radio nature are EX-
CLUDED. The article must lend itself to
blueprint purposes and, in order to be ac-
ceptable, it should preferably describe con-
structional work that has actually been dome
by the author.

Photographs showing the progress and com-
pletion . of the work should accompany the

manuscript. Complete drawings (showing all
dimensions, material used, etc.) should be
included.

Address all commaunications to POPULAR
HANDIWORK DEPARTMENT.
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speaker and with an electrical pick-up onm
the reproducing machine.

MATERIALS

Four legs, 2 x 2 x 21%, inches; turn hy
pattern given; grooved with circular saw,
mortised for rails (A);

One front rail, 14 x 23 x 30 inches (B});
and

Two end rails, 1, x 61, x 1134 inches, cut
to shape with band saw (C);

One egg and dart moulding, 34 x 1 inch x
6 fect; if difficult to secure, another
moulding may be used (D);

One moulding, 34 x 3;-inch x 6 feet (E);

One moulding, 14 x Y-inch x 7 feet (F);

One mwoulding, 14 x 34-inch x 6 feet (G);

(These mouldings may all be hand-made,
or purchased made-up.)

One moulding, special, 14 x 114 inches x
4 feet (H);

One front panel, 14, x 1414 x 301/ inches;
with transfer designs (I);

One flat moulding, % x 1%, x 388 inches, to
face front edge of partition rails and
front rail (J);

Two partition rails, 3%, x 3 x 121/ inches,
running from front to back (K);

Two doors, 14, x 1414 x 22 inches, figured,
matched-grain plywood (I.);

Two tops, % x 14 x 321 inches, glued up
from well-seasoned wood (M, N);

One shelf, 1, x 10%, x 301, inches, for
speaker; the compartment on either side
of the speaker may be utilized and doors
opening from the front installed (O);

One support, 3, x 174 x 307, inches, mortise
into sides (P)3

(Continued on page 967)
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A “haw's”  station, with

receivers, transmitter and,

{atest of all, a television

receiver tn working order.

The disc removed for this

photo will be scen in that
on page 942.
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Antosr Demikis, Jr., of
Chicago, is the owner of
this equipment. Among the
ideas he is trying owut ts
that of e coil of adjust-
able high impedance as a
speed regulator on the
television receiver.

Successful Television Experiments in the Home and Workshop

4 HE television apparatus illustrated
in the photographs reproduced on
this page is that constructed by An-
ton Demikis, Jr., a Chicago amateur

{WILEYK) and operated by him with some
suceess. A point of novelty will be found
in the control of disc speed; the motor,
which is not of the synchronous type, is
coupled to a reactance coil (instead of a
condenser, as in some models used for
television).

Two receivers have been used in this
work, to detect the transmissions from sta-
tion WCFL, Chicago, and on W3XK, the
Jenkins Laboratories in Washington. At the
distance of the latter, however, fading was
conspicuous on -the 45-meter wavelength
and, with signals at R-3 (new standard),
satisfactory images were not obtained with
a three-stage resistancc-coupled amplifier.
The local television, however, was received
with good quality on a varicty of rcceivers
and with several types of amplification.

A bigh-quality six-tube commercial re-
ceiver, with two transformer-coupled audio
stages, did not give an image equal to that
obtained with thrce of resistance coupling
and a short-wave receiver. This set, shown
at the left in these views, was fitted with
a plug-in coil for the broadcast band in
order to bring in WCFL at 309 meters.
(Behind it will be seen Mr. Demikis’ short-
wave transmitter.)

The circuit diagram of the apparatus
(omitting the standard “B” power unit) is
given. 'The output stage comprises a CX-
310 with 450 to 500 volts maximum avail-
able from the unit; its output, and the
consequent illumination of the neon televis-
ion-lamp, are controlled by varying the grid
bias, which may be as high as 80 volts.
Phones are used to enable the operator to
tune the rcceiver to best signal strength,
as well as follow announcements made at the
station in the interval between image broad-
casts.

RESISTANCE -COUPLED AMPLIFIER

MU-20

"]

c
3 cx-310

SYNCIIRONIZING THE DISC

With the motor, which operates from the
light line, loaded by theé reactance coil, the
voltage across it is 102; giving 920 revo-
lutions per minute. With an iron plunger
inserted into the center of the coil, the
voltage may be reduced until the revolu-
tions fall to 890. However, this method is
still experimental, as it is difficult to obtain
a plunger to work smoothly.

On the other hand, by friction it has been
found possible to maintain an image “in
frame” for a good period; pressure is ap-
plied lightly to the edge of the disc, whose
speed is known to be slightly above stand-
ard. As the friction becomes more pro-
nounced, the image will be seen to take
form and move rapidly downward in its
frame. A very slight increase of pressure,
now applied, will fix the synchronism. If
the image is divided, it may be restored

(Continued on page 942)
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The “Home-Builder’s Seven”—A “Super” Set*

HE development of fodern radio

receivers has been steadily toward

a greater degree of complexity; and

this, no doubt, has led many build-
ers who are not in the veteran class to ap-
proach gingerly the job of constructing
larger sets. The necessity of a high degree
of selectivity, the desire for increased fidel-
ity of reproduction and larger output, the
vogue of all-electric operation, and the
problem of producing a set to rival the
appearance and performance of the com-
mercial receiver—all these things bhave
caused too many radio fans to forsake their
hobby. Many still have the itch for distant
reception but, while ready enough to under-
take a four- or even five-tube job, are cau-
tious about tackling the job of building a
larger and more complicated receiver, even
though the above desirable qualities are as-
sured. Others find in ready-made, elab-
orate kits the possibility of building a pow-
erful and finished-looking set in which the
work of assembly has been reduced to a
routine, but miss the pleasure of actually
preparing the essential parts of the ap-
paratus with their own hands.

With a view to the needs of several
classes of both custom set builders and
fans, the writer set about the task of de-
signing a receiver of moderate cost (its
merits considered) which should . embody
the desirable requirements listed above, be
comparatively simple to build, and in which
as large as possible a number of parts
should be within the resources and skill
of the home constructor to make for him-
self. After the construction of a series
of five successful receivers, the somewhat
simplified model described here was de-
termined upon. While, if the directions are
followed, it should equal in appearance and
performance the finest of commercial re-
ceivers, only a few tools are required for
the work—pliers, a wire-cutter, a hacksaw,
a hand dvill with a suitable selection of

A front view of “Home Builder's Seven,” with its panel removed
and the shield cans partially disassembled, to show the simplicity

A Receiver Meeting All Requirements and Which May
be Built by the Constructor Himself in Largest Measure

By B. B. Bryant

§¢JHE HOME -
BUILDER’S
SEVEN” is a superhet-
erodyne set which has
been designed especially
for those who like to
No. 78  pui1d their own receivers,
as completely as ‘possible. Its interme-
diate amplifier is a single screen-grid
stage which, however, utilizes a new
arrangement to increase its amplifica-
tion wuntil it equals that of mnearly
three general-purpose tubes; while
an additional tuned R.F. stage before
the modulator gives added selectivity
now much needed. The quality also
will be found eminently satisfactory
to the most critical listener. In ad-
dition to the battery-operated set de-
scribed here, an allernative circuit is
provided, carefully <worked out to
give equal results with the conven-
ience of A.C.-operation. In either
model, this set will be found attractive
by the custom builder as a receiver
worthy of selection by discriminating
purchasers who are willing to pay
for quality, yet which can be produced
by him with a low outlay for com-
ponents. It presents also to the home
builder a circuit giving high ampli-
fication, with excellent appearance
and worthy of being housed in an
attractive cabinet; but which will not
be a task requiring more than a mod-
erate amount of ewperience and con-
structive ability. Blueprints of large
size have been prepared for the
“Home-Builder’s Seven,” and may
be had for the customary price of
25 cents, postpaid. A convenient
order blank will be found on page
973.  Specify No. 78.

*Rapro News Blueprint Article No. 78. (See page 973.)
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sizes, a hammer, screwdriver and soldering
iron are sufficient.

THE CIRCUIT

An inspection of the schematic diagram
(Fig. 1) will show that three elements
have been adopted in the system of radio-
frequency amplification. The well-known
and efficient Ultradyne frequency-converter,
preceded by a tuned radio-frequency stage
which is controlled by a plate resistor, is fol-
lowed by a single stage of intermediate fre-
quency (1,400 meters, or 214 kilocycles) in
which, however, the use of a screen-grid
tube gives a high degree of amplification.
The regenerative detector following is used
(with the peculiar arrangement which wilt
be noted), not so much for the sake of
added amplification as for the purpose of
affording a suitable high-impedance load,
required by the 222-type tube. A conven-
tional two-stage transformer-coupled ampli-
fier, with a 171A in the power stage, com-
pletes the hook-up, and provides sufficient
amplification for any reproducer adapted to
the home. The result thus obtained is great
sensitivity, with selectivity enhanced by the
additional tuncd R.F. stage, and quality
which does not suffer in the inductivelv-
coupled intermediate band-filter. It will he -
found that more amplification is thus ob-
tained than from the conventional super-
heterodync cireuit, in which a first-detector
stage coupled to the antenna is followed by
201A tubes in three I.F. stages and a non-
regenerative detector.

After some consideration, it was decided
to feature here the cireuit using direct-cur-
rent (storage-battery) tubes; while, in order
that those who' prefer alternating-current
operation may be able to proceed with that
type of construction, an alternative cirenit
is given in Fig. 1A. The latter uses through-
out heated-cathode or 227-type tubes, ex-
cept an A.C. 22 in the LF. stage and the
power tube; the necessary alterations in the

6

of its construction. The first shield at the right is partitioned to
screen the detector circuit from the inlermediate-amplifier stege.
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The central sub-panel, of insulating material, and the bottoms of the shield cans on either side, carry the

limited apparatus shown on the under side.

The wiring which comes through should be carried direct

from point to point, and be well insulated.

circuit and the values of the additional
parts required are indicated in the diagram.
On the other hand, those who ‘adhere to
D.C. set operation, whether from choice
or necessity, will find the re-
ceiver first described highly
satisfactory; while a good “A”
unit will give equally conven-
ient lamp-socket service with
these tubes, and a “B and C”
unit presends exactly the same
features with either A.C. or
D.C. tubes in the similar cir-
cuits shown.

MECHANICAL CONSTRUCTION

The use of a chassis, or metal frame, to
support a recciver's parts, marks the third
and latest stage of design in radio sets.
The original “breadboard,” used for con-
venience by the experimenter, was long kept
in use cven when hook-ups had become both
more permanent and more elaborate. Yet

The detector-intermediate amplifier compartments at the left con~

tain the “heart” of the cirenit.

In the rear compartment are the
detector components; in the front one, the intermediate transformer,

it was in many ways inconvenient and in-
eflicient becanse of the great lengths of
wire required by the fact that all compon-
ents were in one plane and it was necessary

)

to loop and dodge the wiring about them.

Complete insulating sub-panel mounting,
the second stage, presented a great improve-
ment in neatness, as well as in operation;
because it made wiring more direct and
gave greater frecedom in the arrangement
of components. It is, however, more costly,

www americanradiohistorv com
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and requires much strengthening to present
a good appearance and rigid construction.

The metallic chassis enhances at once ap-
pcarance, firmness of assembly and, owing
to its conductivity, ease of wiring. With
the vogue of shielding all high-frequency
stages, it has become almost neccssary. As
used in this set, the chassis may be made
by the constructor with slight expense and
labor, and will lend a professional touch to
the assembly. The metallic shielding cans,
needed by every receiver of high sensitivity
under present-day conditions, add to the
ease of wiring and form an integral part
of the construction. The audio stages are
supported by a small sub-panel, just suf-
ficient in size to accommodate the necessary
parts, which may be of metal or insulating
material as preferred.

COMPONENTS NEEDED

Any equivalent components may be sub-
slituted in this ecircuit, with the exception
of the four special coils used in the LF.
stage, detector circuit and the oscillator.
The symbols appearing below and in the
schematic diagrams, in con-
nection with the respective
components, correspond with

The neatly balanced panel with its

two illuminated vernier tuning

dials, the volume control R8, and
the switch.

those used

text and illustrations.

required are:

Two variable condensers, removable-shaft
type, .00035-mf. (C1 and C2);

One variable condenser, .0005-mnf. (C3);

T'wo semi-variable condensers, miea type,
0001 to .0005-mf. (C7 and C8);

T'wo mica fixed condensers, .001-mf. (C+ and
C5);

throughout the
Those

L5, its compensating capacitor C8, the regeneration control R10,
R.F. choke coil L8, and qrid leak R9.
screen-grid tube V& may be seen above the shielding.

The top terminal of the
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Two mica fixed condensers, .0005-mf. (C6
and C12);

One mica fixed condenser, .00025-mf. (C11);

'T'wo by-pass condensers, paper type, 0.5-mf.
(C9 and Cl10);

One by-pass condenser, paper type, l-mf.
(C13);

One antenna coupler (commercial or home-
made) to tune over broadcast band with
.00035-mf. condenser (Ll1);

One R.F. transformer (commercial or home-
made) to tune over broadeast band with
.00035-mf. condenser (12);

One oscillator coil, home-made (L3);

Four intermediate coils, home-made (L4 and
L5);

Three R.F. chokes, 80-millihenry or more
(must not be of smaller value) (L6-L7-
L8);

One 30-henry iron-core choke coil (1.9);

Five 1A amperites (RI-R2-R3-R5-R6);

One power-tube amperite (R7);

One 25-ohm fixed resistor tapped at 10 ohms
for shield-grid bias (R4);

One 0- to 500,000-ohim variable resistor for
volume and R.F. oscillation control (RR8);

One 2-megohm grid-leak resistance and
mounting (R9);

One 0-to 2,000-ohm variable resistor for re-
generation control (R10);

Two audio transformers 2:1 ratio (T1 and
T2)

Seven UX sockets—not more. than 34-inch
high (V1 to V7); '

One 12-wire cable and terminal (M);

One filament snap switch (SW);

One balkelite panel, 7 x 24 x 3/16-inch;

Two aluminwm donble cans, size 83, inches
long, 7%, inches wide and 53/ inches high,
with two equal compartments (S1, §2);

One piece of sheet aluminum 414,x534 inclies;

Two drum dials, with knob immediately un-
der scale (D1-D2);

Two cord-tip jacks (J1 and J2);

Two binding posts, aerial and ground;

Six fect angle brass, 1xl,x1/32-inch, for
chassis;

One piece of 1/32-inch aluwminum (or
3/16-inch wooden board, hard rubber or
bakelite) 834x9- inches, .to form a sub-
panel support.

Ten-inch 14-inch brass shaft for condensers;

Two 25-foot rolls hook-up wire, single-
strand push-back type;

Two lengths spaghetti tubing;

Four 34-inch wooden dowels, 33, inches

long;
Screws, nuts and other small hardware.

CONSTRUCTING THE ITF. COILS

Most receivers of the superheterodyne
type offer difficulty to the howme builder in
the construction of the intermediate trans-
formers or coils. The construction of the
coils L4 and L5 used in this receiver is
simple and offers no difficulty. They are
efficient and, while reasonable care is neces-
sary, they need not be exactly the same.
Exact matching of their inductance is not
necessary; as two are adjustably tuned.

For their construction, a small form is
required; this is made of three wooden
discs held together by a screw as shown in
Fig. 4. The wire is wound in the resulting
slot. Tlic central dise is 1 inch in diameter
and 3/16-inch wide; the side dises are 11/
inches in diameter and of such thickness as
to be rigid. The central disc may be sawed
from a hroom handle. The side discs may
be made from a cigar box and need not be
round; three slots are sawed in them, at
equal distances around their circumference;

these slots should be 1/-inch deep. A hole
is drilled through the center of each disc.
They are then assembled with the 1-inch
disc in the center, and held securely to-
gether with a long 6/32 or 8/32 bolt and
nut.  After assembly the slots are aligned
and a length of strong linen thread placed
in each slot across the surface of the
central disc; these are tie strings to hold
the winding in shape when the form is
taken apart.

Three coils are now wound, each with
200 turns of No. 32 D.S.C. or D.C.C. wire
in the large slot. The ends of each tie
string are then tied around the winding,
after which the nut and bolt are removed.
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The side discs will now fall aside, leaving
the tied winding with the central disc in
the center. The latter is now pushed out,
taking care to preserve the shape of the
coil.

The fourth coil is made in the same
manner, but with 75 turns of No. 28 D.S.C.
or D.C.C. wire.

No particular care in winding the wire
in the slot is used; ds a matter of fact the
greater the “scrambling” the better, as this
will result in lessened distributed capacity.
Highly distributed capacity would result in
high resistance and broad tuning. When
all the slot-wound coils are finished they
are soaked in airplane dope or celluloid
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cement; after removal they are pressed be-
tween two boards to remove the excess
dope and to make them flat. They are then
put aside until hard and dry.

ANTENNA, R.F. AND OSCILLATOR COILS

‘While commercial coils may be used for
the antenna and R.F. couplers, they are
casy to make. The secondary windings of
L1 and L2 consist of 100 turns of No. 28
D.S.C. wire wound on pieces of 1%,-inch
tubing 314 inches long. The primary of L1
consists of 20 turns of No. 28 D.S5.C. wire
wound at the filament end of the second-
ary with a separation of 4-inch. The pri-
mary of L2 is wound in the same manner as

the antenna primary, but consists of 30
turns of No. 32 D.C.S. wire. (See Fig. 5.)
A thick coating of airplane dope or cel-
luloid cement is applied to these windings,
and immediately wiped off with a clean
cloth. When it is applied and removed in
this manner, sufficient dope remains for pro-
tection and adhesion of the windings.
Terminals for conncction are provided
by drilling small holes around the base for
anchoring the beginning and end of each
winding. The insulation is scraped from
the free ends of the windings, which should
be left about 5 inches long, and looped sev-
eral times through the small hole near the
base. If done properly, this will provide
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Holes are numbered correspondingly in both

The constructor who follows the usual precaution
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of crossing out each lead on these diagrams after its commections are

soldered will avoid any possible error in constructing this receiver.

lines between its terminals.

upper and lower views.

B|234§618910I12I4

Fig. 3

The wir-

S o W———

The layout of all parts, and all wiring connections of the “Home-Builder’s
Seven,” are shown in these two views, of the upper and the lower sides of

the sub-panel and the two shields which support the apparatus.
ing, though shown quite square herve, is actually run in the most direct
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a soldering contact Y,-inch long and 1/16~
inch wide.

The oscillator coil L3 is made in the
same manner. The secondary or grid coil
consists of 48 turns of No. 28 D.S.C. wire
wound on 1%,-inch tubing; the plate or pri-
mary coil consists of 35 turns of No. 28
D.S.C. wire wound at the filament end of
the grid coil. The windings are spaced
Y-inch; soldering terminals are provided
as for the antenna and R.F. coils.

All the various windings are wound in
the same direction.

MAKING THE CHASSIS

Six feet of angle brass 1 inch by %-inch
by 1/32-inch thick, is obtained. Measuring
on one side from the center, points are
marked at 113, inches, 20%, inches, 321
inches and 333, inches. On the other side
from the center, points are marked at 113
inches, 20%, inches, 3214 inches. The length
is sawed off at the ends (at the 3214-inch
point and 333;-inch point). The 1%}-inch
section next the 883,-inch mark is sawed off
on the Y,-inch side, leaving on the 1-inch
side a tongue 11} inches long, for a lap
Joint. Right-angle wedges are now sawed
out at the 113/- and 20%,-inch marks, also
on the %-inch side of the angle brass. The
apex of each right angle should be directly
on the points marked at the edge of the
l-inch width.

After the angle brass strip is prepared
as explained above, it is shaped into a rec-
tangular frame, 834x281, inches, by bend-
ing at the apex of the “V” shaped notches
made by the removal of the wedges. The
tongue prepared for the lap is placed on
the inside. The top of the frame, which
is formed by the 14-inch side of the angle,
is made to butt closely. While it is in this
position, holes are drilled through the top
angle and through the tongue. Screws are
then inserted into the holes, nuts placed on
the inside and tightened. The chassis is
thus formed.

ASSEMBLY OF CANS

The bottom plates of the cans are now
placed flat on top of the brass frame, with
their sides even with ends of chassis frame.
With a pencil, the positions of the holes in
the can bottom are marked on the chassis.
The points indicated are then drilled
through to pass 6/32 screws, 1,-inch long.
The screws should extend through the can
bottoms and should turn into the corner
and center pillars of the cans.

The sides and front of the cans are
slipped into their grooves temporarily; the
83,x9-inch strip of aluminum, wood or bake-
lite is now placed in position in the open
space of the chassis between the cans, fitted
underneath the %;-inch flange, and fastened
in position by 6/32 screws and nuts.

MOUNTING CONDENSERS AND DIALS

For mounting the variable condensers,
four of the side pieces of the cans are
drilled for 54-inch holes, at proper places.
The condensers are now fastened to these
plates with the large bushings provided, and
the sides are now replaced in their regular
positions.

The 10-inch shaft is placed through the
two .00035-mf. condensers Cl1 and C2; it
should protrude about two inches for the
drum dial D1. The shaft of the .0005-mf.
oscillator condenser C3 is made to extend
out to the same length, After loosening
the set screws of the hollow shafts of the
drum dials, D1 and D2, they are slippced
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The circuit diagram of the “Home Builder's Seven” for wse with  be determined readily from the corresponding diagram, Fig. 14, on
D.C. tubes. The changes necessary to adapt it to A.C. tubes can page 968. The shielding used saves much of the wiring.

over the extended shafts of the condensers.
The edge of the drum-support trames should
be flush and against the edges of the cans.
Mark on the chassis positions of the holes
in the turned-over edge of the drum-support
frame, and drill holes for 6/32 screws. Pass
the screws through holes of the chassis
and fasten the frames of the drums rigidly
to the chassis; after which all set screws
of the condensers.and drums are tightened.

The choke L9 is now placed in position
at the front edge of the chassis between the
drums, and the audio transformers T1 and
T2 are fastened in position back of the

drums, close to the sides of the cans. This
leaves a rectangular space in which the two
audio sockets, V6 and V7, are equally
spaced and fastened to the sub-panel. In
the exact center of the rear edge of the
chassis frame, the cable-plug receptacle is
mounted. The cord tip jacks J1 and J2 are
then put in the holes provided on the
cable terminal.

MOUNTING THE COILS

L-shaped brackets, 13, inches long, are
used to mount the antenna coil L1, the R.F.
coil 1.2 and the oscillator coupler L3. After

. i
- ‘

200 TURNS
EACH

b ——

4 7

OF COILS L4~

LINEN

WIND 3 COILS OF 200
TURNS EACH, WITH &
N2.32 D.S.C. OR D.C.C.
WIRE. 2 REQ'D FOR L4,
ONE REQ'D FOR LS.

BAKELITE OR
FIBER CLAMPING
STRIPS FOR COILS.
MAKE 4 STRIPS -
211 LONG X Y€
WIDE X 3/32 OR

ifg" THICK

——~ HEADS OF
N2.6-32 X 34
LONG, FLAT
HEAD MACHINE
SCREWS SOLDER-
ED TO HEADS
OF CONDENSER
TERMINAL
SCREWS. &

t~~~ 3/g ROUND

OR SQUARE
WOODEN POSTS.
BASE PLATE OF ALUMINUM SHIELD.

~VIEW SHOWING MOUNTING

BINDING
THREAD ~

— 2}’ —

SCREWS

4
/
’
Z b

//
200T. 7 COUPLING SPACE
TO BE DETERMINED
BY TRIAL.

~VIEW SHOWING
MOUNTING OF
COILS L5~

/
75 TURNS

3 ERUALLY SPACED
—1 %6 FOR BINDING THREAD

WIND ONE COlL OF 75 N2.6-32 OR .J |
FURNS RE Poa g% Ne-32sCR 9"l  WINDING FORM
. ' FOR COILS L4 &LS
Fig. 4

The details for making and mounting the 214-kc. intermediate transformers required.
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the brackets have been fastened to the coil
forms as shown in F¥ig. 5, the coils are
mounted in their respective shield cans; 1.1

“in S1A, L2 in S1B, and L3 in S2A. When

mounting the coils, sufficient space must be
left for the socket and tube at the rear of
each compartment; the sockets in these
three compartments may be mounted at this
time, [

Mounting of the LF. coils is equally sim-
ple, -although eure is required. The Z/-inch
dowel is fiow cut into 833,-inch lengths. Smalt
holes are drilled, 14-inch in depth, in the ex-
act centers of their ends. These are for the
wood-screws used in mounting the semi-var-
iable condensers.

Most small semi-variable mica condensers
have two holes, provided for fastening to the
baseboard. On the under surface of the
molded bases are seen the flat heads of the
condenser’s terminal screws. To these heads
are soldered the flat lheads of 6/32 brass
screws, l-inch long. Tour bakelite strips
1t-inch thick and 14-inch wide, are cut to
such lengths that, when holes are drilled
near their ends, they will slip loosely over
the screws. These pieces serve as clamps for
the special coils already described.

To assemble, one strip is placed over the
serews and the coil is held in position while
another strip is passed through its center
and slipped into place over the screws; nuts
are then screwed down over the clamping
strips and tightencd until the coils are held
firmly in position. Care should be taken
that the windings are placed so that they
run in the same direction.

The entire assembly as shown in Fig. &
is fastened to the bottom of its respective
can compartment (S2B and S2C) by passing
wood-screws through the metal bottom and
screwing them into the lower ends of the
wooden dowels.

FINAL ASSEMBLY

The sockets are placed in compartments
S2B and S2C as shown in Fig. 2; after
which the partition is placed in. position
and the positions of holes for mounting the
chokes are marked. One hole for the
“B4-135” lead to the LF. plates is drilled
above the choke L7; the partition is re-
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S2B, as shown in Fig.

; R 2. The vertical grid
SECONDARY i%—fl leak mounting is fas-
WINDING. N tened to the back of
100 TURNS OF S2 in compartment C;
Ne 28 D.S.C.WIRE. conveniently close to
e the detector socket.
GRID COIL T —— | it The grid condenser
48 TURNSOF |3 | o Cl11 is soldered to the
Ne 28 DSC.WIRE ===
1
. _PLATE coiL Fig. 5
N 5 TURNS OF ; Data for coustruction of
B \ N 28 DSCWIREH] the two R.F. coils and the
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‘I II o “Home-Builder's Seven
I {
! - > ",“
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20 TURNS OF N2.28 D.S.C.WIRE.  TUBING BRACKET V5 at the same time
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COIL L3 ing is soldered.
- 8,'ETAIL‘OF WIRING AND
COolILS L ~ ok Ts 532 DR. PHTNINTE AN
&L2 ’_}:; '2' 2 F%u-:s ADJUSTMENT
DETAIL OF MOUNTING | i Wiring of the re-
BRACKET. 3 REQ'D. S BRASS ceiver is simple. The
method reconnuended

moved and the chokes 1.6, L7 and L8 arc
mounted in their respeclive positions,

The holes for mounting the volume con-
trol R8; the rcgeneration control R10, and
filament switch SW are marked and drilled
in the can fronts and the central partition
of the S2 can (the latter for R10). The
can fronts and partition are again placed
in position, and the respective parts are
mounted; care should be taken that R8 and
R10 are insulated from the cans, as other-
wise a short will result.

The by-pass and output condensers C9,
C10 and C13 are fastened into the positions
as'shown in'Fig. 8. At this time the amperite
holders are mounted on the inside of the
vertical section of the chassis frame as
shown. The element R4 is soldered to the
“A—" prong of the socket in compartment

is that of “point-to-
point,” marking out the lead on the wiring
diagram when the connection on the set is
completed. When passing each lead through
the hole drilled in the bottom of the cauns
for that purpose, a 3-inch length of spa-
ghetti tubing is slipped over thc wire and
through the hole. This procedure will pre-
vent abrasion of the wire by the cans and
possible short circuits.

TFor those who prefer to wire from the
schematic diagram (as the writer does) it is
recommended that all grid leads, plate leads,
grid returns, plate returns, “A+.” “A—7
and the remainder of the connccting leads
be wired in the order given.

After the builder has tested the various
circuits for shorts and is sure that every-
thing is in perfect order, the various tubes
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are placed in their proper sockets. A tube
of almost any type may be used at V5 as a
special bias lead is provided; in a great
many cases, locals will be of such strength
that overloading the detector can be pre-
vented only by the use of a negative bias, re-
sulting in plate rectification. Otherwise,
on distant stations greater sensitivity and
volume will be obtained by the grid-leak-
and-condenser, or grid-rectification, method.

When the tubes are in their ‘sockets, the
cable M, which previously should be con-
nected to the “A,” “B,” and “C” supply, is
now plugged in. The aerial lead-in and the
ground wire are connected to their binding
posts, and the speaker cord tips to J1 and
Ja.

The filament switch SW is turned on and,
while rotating the drum D1 slowly over the
scale, the drum D2 is worked back and forth
over its scule until a signal is heard. Ir
possible, a signal should be selected at a
condenser setting that will allow the builder
access to the set screws Cl and €2, which
may now be loosened. Slowly turn the rotor
of condenser Cl until the signal is loudest.
Keeping this preliminary adjustiment, the
adjusting screws of condensers C6 and C8
are adjusted in twrn for loudest signal
strength. After this adjustment, regener-
ation in the detector circuit may be too
great. Recgeneration control is obtained by
adjusting R10 to a point just under sus-
tained oscillation of the tube, or until the
audio beat-note disappears and the signal
becomes loud and clear. The controls D1
and D2 are now readjusted. When tuned
to a station, the R. F. stage V1 should
oscillate; if it does not, readjust the rotor
of Cl. Should the aerial be too long, or if
the signal is from a powerful local, it may
prove difficult to make the R.T. stage
oscillate. In this case, lhe acrial should be

(Continued on page 967)

EGINNING with the publication of Rabio NE

particular set of parts the constructor has in mind
undertake to do this to order for a nominal sum.
We shall, however, continue to issue blueprints of sets of our own design that will, we think, appeal to our readers; and
to publish full circuit and wiring diagrams in th
addition, full sized blueprints of these sets may
requested. This applies to Blueprints Nos. 78 and 79, the
in this issue, and to all later sets for which blueprints will be prepared.

RADIO NEWS BLUEPRINTS

New Terms of Our Offer to Readers
(Read This Before You Write)

ws for Mar ch, we announced a new policy with respect to the distribution
B of blueprints to our readers. A charge of 25 cents for each set furnished will be made; the filling of this order will be
expedited by using the coupon printed on page 973 of this issue.

This will apply to all blueprints (from No. 52 up)
Coupons printed in our December, 1928, January and February,
coupons, until our present stock on hand is exhausted. All other blueprints which we have issued
series will be charged for at the rate of 25 cents a set.
individual process and cannot be furnished at the above price.)

We believe that our readers are entitled to a frank -explanation.
more than 68,000 blueprints—over 12,000 of the well-known “Junk-Box” alone.
blueprints, and the maintenance of a large staff whose time is given up to this alone.
may be imagined. As Ravio NEws has no appa
who sells kits at from $20 to $200. The price w
low figure obtained only by quantity production.
from month to month; and there is no doubt t

We have therefore decided to charge a uni
making any profit from them, but with the intention of breaking somewhere near even.
prints, not specified in any of the three “Free”
filled more promptly if the form printed on page 973 is used
our “I Want to Know” department send any longer free hook-ups,

We have said many times before that we have no blueprints of
price; nevertheless, ten or fifteen letters asking for them are received every day. Neither can we furnish blueprints to use the
; it costs several hundred dollars to prepare a set of blueprints; and we cannot

issued by Rapio NEws, except those called for by the Free Blueprint
1929, issues; these will be sent free, in exchange for these

(Those made up prior to April, 1928, were produced by a more costly

During the past vear we have distributed to them
This has necessitated frequent reprints of the
The postage bill has been very large, as
ratus for sale, it cannot recoup the outlay in this manner, like a manufacturer
hich we have established, 25 cents, is our average cost of a set of blueprints—a
The free distribution has entailed a huge expense, which has increased
hat thousands who are not regular readers have been taking advantage of it.
form price of 25 cents for each set of blueprints; not with the expectation of

coupons we have mentioned, must send this sum with their orders; which will be
, as we have said. Other requests will not be supplied; nor will
diagrams, or other circuit information by mail.

commercially-manufactured apparatus for sale at any

e pages of Rapio NEws, as we have done.
obtain them by sending in a Blueprint Coupon with 25 cents for each set
“Home-Builder’s Seven’’ and the “Space-Charge Autodyne,” published

in our free distribution

Those desiring previously-issued blue-

Those of our readers who wish, in
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The “Space-Charge Autodyne”

A Short-Wave Receiver Employing the High Amplification of

Fig. A

The compactiess of the receiver is evident by comparison with

the tiube beside it.

Yet, with the layout given, it works perfectly.

Plug-in coils like that at the right are used.

MPROVEMENTS in design of short-

wave receivers are not unlike those

which we look for among sets covering

the broadcast range. Previous to the
inception of short-wave broadcasting, when
the channels below 200 meters were used
solely for the transmission of code, little
attention was paid to the tone-quality factor
of an audio-frequency transformer in a
short-wave receiver. If it amplified, that
was sufficient for the experimenter or the
transmitting amateur who desired nothing
more in a receiver than ability to rvepro-
duce readable dots and dashes. If they
happened to be received slightly off-key, the
operator was unaware of this musical dis-
crepancy, which was, after all, utterly un-
important. Signal intensity was the one
and only goal.

However, with the advent of short-wave
broadcasting, faithful reproduction is be-
coming as desirable on the high-frequency
band as it has become on the broadcast

Screen-Grid Tubes in Both Detector and R. F. Stages

By Joseph Riley

I AL T

from the cities.

sensitive to signal pick-up,

TIIIS receiver has many features which will recom-
mend it to the comstructor who has become inter-
ested in the remarkable possibilities of short-wave work.
It is very efficient, very compact, draws wvery little bat-
tery current; and is well adapted to the use of those far
But, while it is just the set you would
want to take to a desert island, it is also a set to give
mazimum satisfaction in a big city. Completely shielded, it is very

through its two 222-type tuned stages.
speaker output with its 120-type power tube.

BLUE PRINT
"%

No. 79

and produces very high amplification
It is capable also of loud-

channels. Whereas code reception required
nothing more than a definite degree of am-
plification, it was found that such amplifi-
cation was practically of little avail if it
aided the phones or speaker only to repro-
duce a Dlurred mess of unintelligible
syllables. And so faithful reproduction of
short-wave broadcasts became an absolute
necessity.

Similarly, a change in the design and
layout of a short-wave receiver has been
found essential for the benefit of the broad-
cast listener who, while desirous of lending
an car to short-wave radiations, finds that
his limited knowledge of technical radio
somewhat hinders him in entering the new
field. The earlier types of short-wave re-
ceivers were acceptable to the transmitting
amateur; for the simple reason that he knew
what it was all about, what he wanted,
and required no technical guidance in lay-
ing out and designing his own receiver to
snit his own needs. As a rule, his set was

spread out, bread-board fashion, and pos-
sessed a multitude of controls of which only
he knew the idiosyncrasies.

Today, the short-wave receiver must be
compact, easily controlled and operated,
must be sufficiently sensitive to answer the
needs of very distant reception, should not
offer too difficult a constructional problem
to the beginner, and must be capable of
reproducing voice hroadcast awith a fair de-
gree of fidelity.

THE ‘‘SPACE-CHARGE’ DETECTOR

A short-wave receiver meeting these qual-
ifications has been assembled in the Ranro
News laboratories and is herewith offcred
to the broadcast listener who desires a
separate receiver for his short-wave travels
into far countries; so that the rest of the
family may enjoy their programs in peace.

Its tuning circuit is somewhat similar to
that of the “Copper-Clad Special” (which
was described in the February issue of

The circuit diagram shows clearly the distinctive point of its opera-
tion—the screen-grid detector tube V2 has a “space-charge” on

* Rap1o News Blueprint Article No. 79.
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(See page 973.)

- wWWW-americanradiohistorv com

its control-grid which enables it to function as an oscillator,
giving very high amplification under control.
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Rano News) in that it comprises a screen-
grid tube in a tuned stage of radio-fre-
quency amplification preceding a regener-
ative detector; however, in place of the
usual 201A-type tube in the detector socket,
another screen-grid tube (222-type) is em-
ployed. The additional sensitivity obtained
from the use of this four-element tube, in
place of the conventional “triode,” amply
repays the constructor for the difference in
the initial cost.

Before proceeding any further, it might
be best to glance at the cireuit diagramn
of this recciver and note the difference in
hooking up the two screen-grid tubes even
though both are identically the same type.

It will be noted that the first sereen-grid
tube, V1, is wired in the usual manner
called for when this tube is emploved as a
radio-frequency amplifier; that is, the inner
control-grid (which is connected to the
metal eap on top of the bulb) functions
Just as does the grid in the triode. 1In
this circuit, the tube is functioning in the
customary manner. The outer or screen-
grid is connected to a positive potential
of 45 volts. As the prong of the second
grid makes a conncection to the usual grid
contact in the standard UX socket, care
should be taken to avoid the possible error
of thinking this post to be the regular con-
trol-grid and wiring accordingly.

Tlowever, on ohserving the wiring of the
screendgrid detector, V2, we find a reversal
of the grid connections; that is, the grid
which has a metal cap is connected to the
positive potential of 2214 volts, and the grid
leading to a prong in the tube hase is wired
to the plate of the preceding radio-frequency
amplifying tube. In other words, the con-
ncections at the socket terminals are those of
the usual detcctor, except for the 2214-volt
potential on the nictal cap. When function-
ing in this capacity, the screen-grid tube
acts as a “space-charge detector.”

These difterences  should bhe  earcfully
noted; so that there he no errors when wir-
ing the receiver.

LOW VOLTAGE REQUIREMENTS

Following the detector are two stages of
andio-frequency amplification; the first,
using a 199-tyvpe tube and resistance-coupled,
is followed by a stage of transformer-

The “Space-Charge Autodyne’” from above, showing the compact layout
7 P y
Carc is necessaery to smake cverything fit,

fnside the compartments.
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Fig. 3
Plain tubes may be used, or the ribbed forms
obtained, with or without windings as shown.

coupling employing a 120-type tube. This
may serve to bring up another feature of
this receiver; because of the low filament-
voltage demands of the screen-grid tubes,
it is possible to operate the set with either
dry-cells or, if the constructor desires, a
storage battery.

As specified in this article, the reeciver
functions with dry cells; however, in order
to change over to 5-volt tubes (it is de-
sirable to change only the two audio-fre-
quency tubes), it is necessary merely to
substitute the proper amperite, and, of
course, substitute a storage battery for the
dry cells.

Incidentally, the dry-cell feature makes
this set ideal as w portable for the traveller,
camper or tourist; employing the smaller
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type of plate batteries, it is possible to
pack all the necessary batteries into a
box no larger than the receiver itself.

COMPONENTS

The following parts make up the re-

ceiver:

Two midget variable condensers, .0001-mf.
(C2-C3);

One A.F. transformer, 6:1 ratio (T1);

Four UX and two UY (5-prong) sockets;

One resistance coupling unit (incorporating
R3-R4-C7);

One R.F. choke coil, 174-millihenry (RFC);

Two amperites, Ij-awmmpere type (R5-
R6);

One varviable condenser, compression-type,
.00025- to .001-mnf. (C4);

Two sets of short-wave coils, five-prong
plug-in tvpe, to cover from 17 to 230
meters (L1-L2);

One 2-megohm grid-leak with 1mwounting
(R2);

Three fixed condensers, .006-inf. (C6-C8-
CQ);

One fixed condenser, .00025-mf. (C5);

One resistor strip, 10-olin (R1);

Two bakelite vernier dials;

One filament switch (SW);

Oune shield-can, aluminum, 81,x73,x514
inches, with dividing partitions;

Two pin-tip jacks (J-1);

Three binding-posts, bakelite top (AI-A2-

G);

Two test clips for screen-grid caps;

Two screen-grid tubes, 222-type (V1-V2);
One vacuum tubé 199-tvpe (V3);

One vacuum tube, 120-type (V4).

While the layout of this receiver was
being planned it was found that a manu-
factured shield-can made an ideal combi-
nation cabinet and shielding arrangement
for the receiver; the one chosen is of the
knock-down type. When assembled, it makes
up a very good-looking shicld (or, in this
case, cabinet), measuring 8Y,x73,x514
inches; there is no danger of bending or
denting the sides of the “can” as heavy
aluminum is used in its assembly. The con-
structor who desires to assemnble his own
shield unit is strongly advised to use heavy
stock so that no trouble be experienced
when mounting the components; this ,is
especially important for the section of the
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shield upon which are mounted the tuning
dials, the filament switch and the oscillation
condenser.

Of course, the builder need not adhere to
the shield specifications given here; as with

many other home-built receivers, the layout -

of this one may be altered to confirm with
the ideas and the material of the con-
structor; providing always that proper
shielding is employed and the circuit dia-
gram followed.

ASSEMBLY

The first step in the construction of this
set is to lay out the Dottom section of the

shield; before drilling any of the mount-
ing holes for the components it is advisable
to assemble the entire shield, including
partitions, and draw pencil lines along the

Radio News for April, 1929

bottom section to indicate the position of
the partitions. This should be done to
prevent the mounting of a socket in a place
later to be occupied by a partition.
(Continved on page 948)

Fig. 2

The wires shown here at right angles,
for greater clearness, should be run
direct. The few conneclions undev
the shield can, leading to the cable,
are shown in dotted lines.
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How to Locate Interference

Lditor, Ravio Nrws:

" Can you supply information regarding a
hook-up or instrument for “trouble loca-
ting®” We have all kinds of noises in our
sets here and as the city (which owns the
power service) does not seem to care, we are
trving to work out a portable set that will
locate some of the trouble.

G. R. McCurure,
McPlierson, Kansas.

Radio dealers and servicemen in all parts
of the country continually encounter cases
of interference from local electric apparatus,
defective power transmission apparatus and
lines, radiating radio sets and other sources.
'The construction of a small radio set which
will help locate these noises should be of in-
terest to a great number of custom set
builders, radio clubs and dealers, and for
this reason, we print the diagram and con-
stants of such a set (IFig. 2).

It consists of one R.F. stage, a detector
and one A.F. stage. The “noises” are picked
up by a small loop coupled to the input to
the radio amplifier. The other apparatus in
the sct, including the battery supply, is en-
closed in a metual shield, to prevent pick-up
through this apparatus, which would spoil
the directional effects of the loop.

The operation of the “noise finder” is as
follows: It is carried by hand or trans-
ported in an automobile to the general
neighborhood of the source of interference.
'The loop is then rotated and the set tuned
until the interfercnce is picked up with the
greatest volume. The direction of the loop
is noted and the set is moved to another
position; the experiment is then repeated.
‘Three positions at a sufficient distance are
usually sufticient to find the location of the
offending apparatus. This method of locat-
ing the source of the intertercnce is known
as “triangulating” and is very similar to the
systems used for locating the exact positions
of ships with direction finders (Sce Iig. 1).

The actual construction of the set is not
very difficult. The tubes are of the dry-cell
type such as 199s; the use of these allows the
complete unit including the batteries, to be
cnclosed in the metal shield. The latter is
made of copper or aluminum and is just
lirge enough to hold all of the parts. The
values of the condensers and resistors are
shown on the diagram; the transformer
should have a ratio of 3 or 4 to 1. The R.I.
coil is either home-constructed or may be
purchased for the purpose. If it is desired
to simplify the receiver, an untuned trans-
former (such as those emploved several
vears ago) can be used in place of the coil
and tuning condenser in the detector grid
cireuit.

The tuned R.F. coil (if onc is used) may
be made by winding a primary of about 15
turns of No. 24 D.C.C. wire and a secondary
of 75 turns of the same wire on a tube 2
inches in diameter and 3 inches long; about
1,-inch is left between the two windings.

When the interference has been located,
it is sometimes difficult to determine just
what piece of apparatus or circuit is causing
the trouble; and an analysis of the sounds
produced by different types of apparatus
will help solve this problem. A steady howl
is usually caused by a radiating receiver. A
rapid and steady clicking noise is often
caused by a vibrating-armature battery

8 charger or other electric apparatus with
X G N vibrating reeds for opening or closing cir-
ap DS cuits. (The electric bell is one example of
l&é 3 this type of apparatus.) Intermittent rasp-
wS \\\* ing and crackling noises may be due to de-
E fective insulation or loose connection in
B g power lines, or they may he “static’” caused
by natural means. A more or less steady

LEAKY crackling noise may also be caused by an
;%%Jé‘QTE?NIEN arc light or some medical appliances; while
CAUSING a rapid whirring noise or, in some cases, a
INTERFERENCE hum may be caused by a generator or motor

Fig. 1

The loop indicates the direction of

noises.

in the neighborhood. Crackling noises re-
peated at regular intervals ave often caused
by electric-sign flashers. Noises encountered
only for certain periods of the day or night

¢¢Q ERVICE MEN" have problems just like those of every home builder and

experimenter, and others which are very different; because every day they
are called on to work over receivers and apparatus built by other people, and
about which they have not the necessary data. A good service man must be a
regular Sherlock Holmes; he has to find clues and solve mysteries by putting two
and two together to make five.

While the general information for constructors carried in Rapio News is of
actual or potential value for the service man, a large part of his work goes outside
of this field. He has to deal with sets and apparatus which other people have
built; and has often no way of getting information about the circuits except to
trace them out. The rapid changes that radio has gone through have left millions
of “orphan” pieces of apparatus; their makers are out of business, and diagrams are
not to be had. Many requests for such information are received by Rabio News,
and in many cases we have been unable to supply the complete information; though
in some we are able to help out the inquirer. The veteran radio man, who grew up
with the trade, will have some facts still in his file or in his head; but the younger
repair man has nowhere to turn for it. So, also, the junior radio servicer needs
a lot of advice that is not in the books, and can be derived only from older heads.
With the co-operation of our readers—who are always willing to do another a
friendly turn—Rapio News will provide a clearing house for such information.

We can publish here only articles and illustrations which will be of value to
a large number of service men; replies to questions of less general interest will
have to be handled in the same way as in the “I Want to Know” department. We
regret that some well-known manufacturers conceal necessary information con-
cerning receivers and other equipment they have made; and others, while willing
that it should be given by letter, forbid its publication. We cannot recommend
the use of any specified commercial apparatus as against competing makes, or
compare the relative merits of equipment when all is of approved quality. Because
many readers need diagrams and data not available here, we will publish (up to a
reasonable number) general requests for information on specific obsolete models;
so that any fellow radio man who has it may send it to the inquirer direct. We
can only print here information on such a discontinued model when it is evident
that the demand for it is very large and widespread.

We will be glad to get articles describing layout, construction and equipment
of apparatus especially useful in servicing, and the methods of employing it in the
shop and on outside calls; systems of trouble-shooting, reconstruction and modern-
izing of apparatus; special installations; and time-, labor- and money-saving ideas,
by practical men who have tried them out. When these are of suitable length,
evidently interesting to other service men, and may be suitably illustrated, we will
pay for them at regular rates. Very short contributions containing useful hints
will be compensated by yearly subscriptions, as with those used in our “Wrinkle”
department.
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may be attributed to electric refrigerators
or blowers in oil-burning furnaces. There
are also other noises which are peculiar to
certain types of apparatus, but those de-
scribed above are the most common.

After the interference has been chased to
its “lair” the problem arises, what can be
done to eliminate it? Some cities and towns
have adopted legislation to compel owners
of radiating sets or interfering apparatus to
overcome the trouble. In this case, it is
usually necessary only to inform the owner
in order to obtain action. In other cases,
however, it is not so casy. Power companies
are usually willing to eliminate the sources
of trouble if they are informed. In cases
where the apparatus is privately owned, a
filter of the correct design can usually be
installed in the line and several radio man-
ufacturers have placed filters for this pur-
pose on the market.

A booklet published by the Radio Manu-
facturers Association supplies more in-
formation on this subject. The book is
priced at $0.25 and may be obtained from
the office of this organization at 11 West
42nd Street, New York City.

“Music Master-Ware”’ Reflex

Editor, Ranpto NEws:

I have received an old receiver to be re-
paired, and I would like to get a copy of the
diagram, if one is available. The set is one
of the old Music Master-Ware receivers
using three tubes of the 199 type. I be-
lieve that this receiver was known as the
type “T"?

If the values of the apparatus are known,
I would also like to have you mark them on
the diagram. In case these values are not

known, the diagram will be sufficient. Can

you help me?
Rarpiz MiLLER,
Miller's Radio Shop, Schenectady, N. ¥.

Radio News for April, 1929

” Increasing Antenna Pick-Up

Editor, Rapio NEws:

I have a Radiola 28 receiver. Is there any
way that an outside aerial can be connected
to this set, other than an aerial coupler? Is
an underground or buried aerial all right to
use to reduce static?

T. W. Hrramers,
Chicago, Il.

A loop set, such as the Radiola 28, can be
adapted to operation with an outdoor aerial
in several ways. The aerial may be coupled
to one side of the loop aerial and the ground
wire to the other (Fig. 4A). This will im-
prove the volume but may broaden the tun-
ing too much. The loop continues to oper-

At the right, the “Music R -
.F CHOKE ~
Master-Ware”’ three-tube ] =N ! MEC 0'2';‘/2V
reflex circust, for which NG 00~
we have had many re- .O‘C\’AC’F??“:{}——‘!F—‘ c-
quests. The ‘information 8+ G
printed here gives all the I ]
data o this one-time popu- L_» x
lar set that we have been ‘77- K
able to obtain; and may ! | l A N
aid in tracing connections. 0005 7 B+
MF [ Sov
. g
A
. R il T L o0z +
----------------- = W tT W .-
| Cc+

At the left, circuit for
a three-tube veceiver of

PHONES

4

a type which may be used
to locate the electrical

T
20 OHMS

sowrces of mnoises which
} interfere twith radio ve-
ception. A dry-cell set
' will be handiest; as bat-
teries and everything but
— | the loop wmust be totally

Fig. 2
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The combined pick-up of loop and aevial ai

A makes the set more sensitive but less di-

rective. The directive effect is lost at B, and C

corresponds to the orvdinary tuned-coupler
aerial circuit,

shielded.

We are printing the diagram of this re-
ceiver as Fig. 3. There are a large number
of these sets in use at the present time and
many of them require attention from time to
time. As you will notice from the diagram,
the set is a three-tube reflexed neutrodyne.
The first tube acts as both R.F. and A.F.
amplifier at the same time. The second tube
is the detector, while the third is a straight
A.F. (output) stage.

The two tuning condensers have a maxi-
mum capacity of about .0005-mf. There are,
in the receiver, several by-pass condensers,
the capacities of which are marked on the
diagram. Much of the trouble encountered
with this set is found in the A.F. transform-
ers, and it is usually advisable to test these
first in cases where the set fails to operate.
The transformers have a ratio of about 3 to
1 and, because of their design, the quality
of the receiver can be improved very much
by replacing them with new ones of more
recent design.

Trouble is often encountered in the tube
sockets also; it will often be found that the
contacts bend down and lose their spring.
In this case, it is best to replace them, since
they will undoubtedly be a continual cause
of trouble. The final cause of trouble is in
the wiring and the battery cable. These
should be checked over in.the usual way
with a battery and pair of phones. Because
of the metal panel used in these sets, a
short-circuit can very easily occur between
the “A—" or ground terminal and the plate
circuits, or the “A4”; and extreme care
should be exercised when checking the con-
tinuity of the wiring.
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Fig. 3

ate, and the outside aerial merely increases
the pick up.

Another way to couple an aecvial and
ground to the set is to fasten scveval turns
of wire around the loop, and conncct the
aerial and ground to the new coil (Fig. 4B).
The inductive coupling between the aerial
coil and the regular loop will allow an in-
crease of signal strength, while the selee-
tivity is better than with the first method.

The most satisfactory way of increasing
the efficiency of the set, however, is to dis-
connect the loop and insert a coupling coil
in its place. The coupling coil is wound
with a primary of about 8 to 10 turns of No.
22 D.C.C. wire and a secondary of 50 turns
of the same wire. A 3-inch tube is employed
and a space of about 4-inch is left between
the two coils. The sécondary is connected
in place of the loop and the primary is con-
nected to the aerial and ground (Fig. 4C).

UNDERGROUND PICK-UP SYSTEMS

The buried “aerial” usually operates quite
satisfactorily with an ordinary broadcast
receiver and, in many cases, the static level
is reduced quite noticeably. The operation
of this antenna system depends (in the
same way as with the usual type of over-
head aerial) on the location, the way in
which the aerial is installed and the actual
design of the aerial.

Such complaints regarding the perform-
ance of an underground aerial as are usually
received may be traced to the fact that the
users expected too much. The underground
aerial is shielded; therefore it receives no
disturbing impulses from the minute electri-
fied particles which fill the air, and are
continually lighting on an exposed wire. It
also avoids some other sources of inter-
ference; but no device yet suggested which
reduces all interference does so without re-
ducing some of the signal pick-up. This un-
desired result may be overcome by increased
amplification; thus taking full advantage of
the reduced noise level. .

In addition to this, the wunderground

(Continued on pagé 956) )
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The Radio Constructor’s Own Page

“JUNK-BOX” ENTHUSIASM
fiditor, Rapio Niws:

1 have constructed the “Junk-Box” and it is 2
wonderful set. The word “Junk” should be “Joy.”
I am a set builder, and would not take $25.00 for
it I do not usc an aerial, as I find I can get
more distance without it. I use a copper panel
5x13 and have no trouble with body capacity. I
would be glad to hear from any young constructor
who is also interested in this type of set.

Jonx Murrivs, Jr.
3921 Asher Awve., Little Rock, Arkansas.
Editor, Ranto Nrws:

Many thanks for the Dblueprints which yvou sent
me; I have constructed the *‘Junk-Box” so often
that T know it by heart. I am using a 112 tube for
a detector and find that if L turn up the rheostat
a little way above the poiut where the tube starts
oscillating, the regenerative control works much bet-
ter. Also, those who have added another stage of
audio will find that if the ““F—"" lead is discon-
nected from the transformer secondary, it will make
it much clearer with some loss in volume. (This
old ham trick substitules capacitive coupling, <with

Wherein Custom and Home Set Builders and Experimenters
All Over the World Swap Experiences and Suggestions About

Hookups and Accessories

AMr. BMorrison’s 12-foot exponential horn
puge 969) las a grvaceful appearaiice.
bell ds linoleum-lined.

(see
The

the capacity betweeenr the transformer windings cor-
rytng on the sigual to the last tube. It should be
unnecessary with good transformers.) 1 use a 7-
megohm grid leak; I am sure that if this set is
constructed carefully and the coils wound properly,
it will outdo any other receiver of its size.
Joun D. ITavoew, Jr.,
Rowlesbwry, West Virginia.

A SET BUILDER SATISFIED

Editor, Rapio News:

I have built the J.B. from blueprint 58, and have
received very clearly on only 15 feet of aerial and a
common ground, 5SW, 2)ME, PCJJ, CJRX, 2XAL,
2XAPF, KDKA and many C.W. stations. It is a
wow for volume, and I only usc the two-tube hook-
up. I have also built the “Extension’ two-tube set
(blueprints 53 and 55) with two stages of audio,
and spent only a few hours logging stations; but
after three nights I have received forty, including
KNX, Los Angeles, three nights straight.

I can only say you surely put out wonderful cir-
cuits; having been a satisfied reader since 1922. I
have enjoved every issue, and the information there-
in. Just a word of advice to other readers; if they

(Continued on page 969)

Fifty Dollars for an Improvement in Short-Wave Sets

N keeping with the belief which Rapto NEws has always expressed, that the technical progress

which radio has made is in no small measure due to the ingenuity and industry of home experi-
menters, and that many more good ideas are to come from their workshops, we will pay $50.00 for
each accepted and published constructional article from the builder of a successful short-wave
receiver that contains a novel feature of value, electrical or mechanical, which increases its effi-
ciency or makes its operation more satisfactory. This price will apply only to an article covering
one printed page or more containing a complete description of the receiver; and the Editor of
Rabio News will decide whether any article submitted contains the requisite amount of value and
novelty to justify its publication in this form. If a contribution submitted does not measure up
to this standard, but contains some matter of interest, the writer will be offered compensation at
regular rates for a shorter article, or for a Wrinkle, as the case may be.

No article of this nature will be considered unless the author states that he has built a working
model, and is prepared to submit it upon request. We cannot accept under this offer any contribu-
tion, no matter how ingenious, dealing with a theory which has not been reduced to practice.

Before preparing manuscript at great length, or working drawings, write to Rapio News,
stating the elements of your construction, the new feature which it presents, and enclose a clean
schematic diagram, in ink, of the circuit. You will then be instructed how to proceed further, or
whether to send the set to this office for test. Do not ship any apparatus to us without being first
instructed to do so. As illustrations of a constructional article must be prepared in this office by
our staff artists, we reserve the right to construct new apparatus for the purpose, using the.same
circuit but employing other parts; and to correct the article submitted to conform with our illus-
trations and customary editorial style. '

All communications with respect to this subject and other new ideas, discoveries and inven-
tions in radio should be brief and direct as possible, legibly typewritten or written in ink (nof
pencil) and well spaced. If an idea is worth describing, it is worth describing clearly. We will,
when so desired, hold in confidence any communications made to us by experimenters, until the
latter release them for publication; but we can give no opinion upon the value of their ideas until
we are informed of the essential details of their work. All inventors who believe that they have
found something new which may be patentable should immediately put on record their evidence of
conception, in the manner described in Rapio NEws for December, 1928 (“How Inventors May
Guard Their Rights”); they may then communicate their ideas with the assurance of security. On
the other hand, the secretive experimenter runs two risks; he may be working out toilfully
something already discovered, which he cannot patent, or he may be failing to show “due dili-
gence” and others on the same track will pass him.

What have you in the way of an improvement in your short-wave set that is new and dif-
ferent? Write to Short-Wave Editor, Rabio News, 230 Fifth Avenue, New York City, and be-
gin your letter by saying that you have built a set, and have a story to offer for that Fifty Dollars.
Enclose the circuit diagram in schematic form, or make a sketch of the layout or new parts.
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List of Broadcast Stations in the United States
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ockford, Iilinols 500 | KPOF WCAX Burlington, Vit. B J.. 207 250
KFL Denver, Colo.. 34 5 100 | WIBU
KFM)g( f\%orches}ltgllé 'gfl\nag 1088 KPPC  Passdena. Calif.. 256 Sgg wggﬁ gﬁ&‘%}%&m (day) 80 100 wWIiBW a0 ggg 1(1)88
KEMX Northeld, Mion... .. 240 1000 | KPQ  Seattle. Wash.. .../ 248 100 | WCED Zion, Ilin ey, 03 200 | WiEX S 250 100
KEOR Lincoin, Nebtasin s |G Jf BLIS, ., RIREEon SN 0o o BED WD I| AL Baltimore, M.+ . %33 S e mowEoaes, S, prT L 1B
ong Beach, Calif A WICC  Bridgeport.Conn (da
KFPL  Dublin, Texas. ... ... \ @y 252 500
KFPM  Greenvilie, Texas. .. .. WL St. Louis, Mo........ 211 100
KFPW  Siloam Spring . WILL  Urbana, IL..... 337 250
) HIS list of stations t Wit "liming
o) TmAlioh — .k in L
KFPY SDOKIIS;le, Wash. licenses issued by the Fedgfalnléused States operating under WINI: g ) R e b
PR e e {0 Berensy i o B adio Commission is corrected Wiop i nore pNC v 248 100
KEFGU oty Gy Calif F s b owers Shown are the night strength wiP Miami Beach, Fla 242 1000
KFQW Seaitle, Wash T 5 minimum. Ba WISN 1;111 ﬁladeﬂmia'vfig" 5
KFQZ Hollywood, Cal, (Ltd) 349 1000 WIAD  Waco. Tesas o1 263 Ja250)
KFRC San Francisco, Calif... 192 1000 WIAG  Noroin 21201000
KFRU Columbia. Missouri.. 476 500 WIAK ok Neb. (da” 283 1000
KFSD  San Diego. Calif.... .. 500 K asadens, Cali oviaeion. E. - 5 o
KFSG  Los Angeles, Calif..... 568 ggg KB%IN giﬁ%ﬁgghcﬁ" """" g%’? lggg VV:’ICBS Springfleld. TII........ .. wiﬁg E‘&\sgiuepc: l§ = 87 280
KFUL  Galveston, Texas. . ... 332 500 | KQW  San Jose. Calif... .1 297 500 WegQ Minneapolls, Minn.... WIAX  Jacksonvile, i 908
KEUM  ColoradoSprings. Colo. 256 1000 | KRE Rerkeley, Calif.. . .. 219 100 were Bﬁfga‘g{g”ﬁfj(‘ﬁ'm . wiay Cleveland, Ghio .
.5 5 Harlingen, Texas 238 500 | WCGU B - 309 2 JA Chicago, I
220 100 | KRLD Dallas, Téxas. 238 10000 | weLs Brookvi. X Cmy 914 500 | WIBC  Tasalle, 1.
ah. 21! KR Brooklyn, N. ¥. Cit W
KFVD  Venico, Calif. (Ltd.).. e KRee ggteﬁgp%'aslﬁ (day) - <28 30| WeL2 Xenosha Wis... A 1% Wiek gg(sin%ntn Nich.
KEVS  Cape Girardean, Mo... 948 100 | KSAC  Manhattan, Kans..... 517 500 SISy Jolien. 1. WIBL  Decatur. 1il..
KFWB Tob anseles, Calif.. 316 1000 | KSBA  Shreveport, a.... ... wemA  Cuiver, Ind., WIBG New Orieans, Ta. [ .
REWE S%DLBe?aQ‘%{“"‘ Ci‘““ 550 100 | KSCJ  Sioux City, Towa. .. .. weae Sehsacols, §%iss WIBT Seo WEEM Al
ouis. Missour 250 10 K ., 7k
KFWI  San Franciseo., Calif... 332 508 Kgg! ?’%c{;&h‘g %nligho Wg°" Greenville, N. Y. wiBU  Lewisburg, Pa........ 248 100
KFWM Oxskland, Calif........ 355 300 { KSL  Balt Lake City, Utah.. WCRW Chicago, Thl.. ... WIBWRgNewlOrleansiiia 250 30
KFXD Jerome, Idalo. 511 50 | KSMR  Santa Maria, Calif.. . . ¢sH  Portland. Maine.. ... LR G, L1, 248 50
KFEXF Denver, Colorado 319 250 | KSO larinda, Iows....... 2 WCSO  Soringfield, Ohio. . . WIID  Mooseheart, T0. (Ltd) 254 20000
KEXJ Edgewster, Colo, . . 220 50 | KSQO  Sious Fails, S. I’)"(d;y')' 270 1000 CXE IR win® gy Ind en 220500
KFXR Okiahoma Cly, 01\1 535 100 | KSTP  St. Paul, Minn. 508 10000 | WDAE Tampa. Fia.. Wiy, el it 400 5000
KEXY TFlagstall, Arlzona... .. 211 100 | KTAB  Oakiand, Cal 545 WDAF  Kansas City, Mo.. . .| Wisv  Washington, D. C.... . 205 10000
KFYO Abilene, Texas. ... ... 2 0| KTAE Ao T 843 903 | wobAc  Amarilo Tews. ... Wiz =~ New York City. 395 25000
KFYR Bismarck, N. D.. .. Ll 100 | KTAT 7 Tort worth, Tews. ... 311 100 | WDAH Kl Paso Texas... WKAQ  San Juan, Porto Rico. 337 500
KGA  Spokane, Wash. 545 500 | KTATZ Fore worth Tesss.... 233 1000 | WDAY Fareo N.D.... WIS 125 LI IR
KGAR 'Tucson, Arizona 219 “i00 | KTBR Portland, Oregon. . 500 | WDBJ  Roanoke, Va. (A2 ) f ST e S 288 500
KGE  San Diégo, Calif. /. 220 250 | KTHS Hot Springs, Atk 375 10000 WDBO Orlando, Tla.. 29
KGBU  Ketchikan, Alaska.... 333 500 T B Momieq, Calit. 428 500 | WoeY Eilmlngton Del... .. 268 250 et 5 100
533 500 | KTSA e dmton 3"‘%’;\;‘?‘” 256 $000 | wpop Chatamonte, "omn.. 95, inhp | WKBE ?v»bslﬁagrh%\?as? 2
236 50 | KISL  Cedar Grove, La 2'22 L 28 WDRC ‘New Haven, Conn.... 225 500 WKEF  Indianapolis, 214 %88
K y 1519 50 | KTUE Houston, Texas s | WDSU  New Orleans, La. 536 1000 | WKBH La Crosse, Wis. 217 1000
KGel  San Antonlo, Texas,.. 219 100 | KTW  Seattle, Wash TO0OR (R e DV e Cranston RIS 218 100 | WKEI  Chleago, TIL. 229 50
KEch Chomilalii Al @ KD, Sk g o} | WEET s i W |BES edmmow B
N.D..... 0 555 100 | KUOM  iieouis. Mont. 1990 | wEAi %‘tﬁ?c?%k gngdav) 142500 | wikee  Datme G T
N a, Mon' p b
: %i‘l) 10 | Kusp'  vemiliion, 5. 300 WEAN  Providence R I. (dav) 33 300 VD QN ewp oy (Ijllty“ 250
. 214 Austin. Texas. 268 500 olumbus. Ohio....., 54 750 alespurg, . 100
550 50 | KVI  Des Moines, Wash.. . 224 1000 | WEAR See WTAM WKBV  Brookviile, Ind. 100
S 961 50 | KVL Seattle, Wash. WEBC  Superlor, Wis B Y. 5
KGDR San Antomo Tesas... 200 100 | KVoo Tal 100 | WEBE Cambridge, ORio. ...’ %
KGDY Oldna S 0 alsa, Okla.. ambridge, Ohio 50
KGEF Los -\ngeles, Calif.. 23(1) 10[1)8 'é“v%ss ?g}.‘t‘f‘“’aﬂ% Wash.. WEgg gféﬂ Sb“ﬁ’ ]I(“ 1 er, Pa §§ 1088
N e EL e § e, Fo el 155eg41)n 200 VI, EnIe T . 229 WKRE  Oincmatl Ohio ' 248 300
KeED %3?533%&‘ nc&’m - 219 100 | KWEA STrovopoT T o 5a8 100 WEDC  Chicago. 1 2 223 00 | wrac g*khgmxf?nblty' Okia'.j s
KGEZ Kallspell, Monfana . 229 100 KWG"  Stockton, Callt,; ., 100 | WERH R s B | WEAR  Douisviic k90 0 389 280
KGFF  Alva, Oklahoma... ... 211 100 | KWK riland, Ore. (Ltd)-. 383 500 | WEHS  mvanstc o : 500 | LB Minneapolis Kifn'n"” 40 1000
KEEG  Oniahoma é]lltsr' Okin.: 210 100 | KWKe 8t Louls, Mo .- 2% 1000 | WELK Sl e SO L s e e e e
endale, Calit....... 300 250 | KWKH &I et | WEMC Berrien Sori BF  Kansas City, Mo.. | .. 2I1. 100
KGFI  San Angelo, Tesas. 100 hreveport. La 353 20000 WENR © en Sorings, Mich 508 1000 | WLBG Petersbure, Va.. .. ... 250
KGFJ  TLos Angeles, Callf 100 | KWSC  DBoiman, Waet ay). 236 100 | WEPS  Gloncester 3 = K 8 WLBH Farmingaale. N, ¥.... 51 %
b A 21 SC = Glouc: g rmingdale. N. Y.... 211 30
KEFk  Holock Mimesnta' ' 230 30 | KWE Somta na Calit 3% 303 | WEVD  ew T WLBL  Stevens Polnt, WIS
KGFW : 2 [FEDoo0 50 | KWWG Brownsville. Texas... 238 500 8t. Louls. Mo. (day, day’ -eoeo.- 33302000
KSEW Eivein Sai-r 2 %0 | KGVG) Bmcioht o o B0 ) WEAR R T, weeo ciffis o T
KGGF  Picher. Okla PR, S Seattle Ay ashyl 26 elohia, Pa. . Pa, ..
KGGM Alhuquerqueho\rrrn\(., . ‘21; ?88 KL Portland. Oregon.. . . . 240 500 WF%E §“°“ Ik, 1k thy I?“nClIt;hr}:d City N, '1'7' ggg ?80
KGHE  Honolula, Hawail. |~ 227 250 KX0  EI Centro, Callf...... 250 100 | Wrpe gacinmatl, Oblo. WEBZ Dongor, Maine. ... 481 330
KGHD Missoula, Mont.. . 211 30 | K¥a? ébjrgﬁgﬁclgggs‘}m” 211 75 ) wee B e \finn i WLCT Tihaen N.Y.......
... 397 250 - WFBL : WLEX Medford, Mass
HG 2 KYW and KYWA See KFKX Svracuse. N. Y. . 333 750 ord M
KGHT Litve Bk Atk " 206 500 | k=M Qaktand. Cant. 219 100 (temporarite 301 me- WETE S WON o
KGH! LiteRock arc..... 200 200 | NAA  Arinston Va. 4311000 | WERM  Tnmem WLIT  Pniladelphia, P2
KGHX Richmond, Tesns.. . 200 50 | wAAE Cinelnnatl, Oréio ...... 211 25 | weeR gy}gge,gg“sgg%gtm) ';g‘}; 1000 | wLOE Chags N Tass. .
Idaho Falls, Idaho... . 927 cago. TI1. (day) . 226 500 | WFDF mn 250 | wis Chicawo, T, . - oo
KGIQ A e . .- - ;;7 250 | WAAM Xewark N. T.. .. . . 10 ‘250 Flint. \tiohirz'\n 229 100 WLel *hicago. T1.. . ..
KGIQ  Twin Falle Idaho..... 27 250 | WAAT ~Jersev ity Ny @i 2 3o | WE, Enlatennia 535 500 1w SecRWDIE
KGIR  Buite Montana.... . 220 250 | WAAW Omaha. Ne ) 28 FIW  Honkinsuille, 70318 1000 | WLTH  Brooklm N K.
KGlw Trimdad Colo. ... 211 100 | WABE  New York City 54 300 | WEJC  Akron Ohlo. ... 207 500 e Cincipnatl, Ohlo.... --
KGKB Brownwood. Texas. .. 7 250 | WABF XKinaston. Pa.. 208 WEN D EHial T TR 229 50 LWL N ork QY i 5
KGKL San angclo, Tesas, || g(l)g %gg WABI  Banoor. Maine 250 %gg "#Zk‘i‘ ?ee R 5 Wm:g ng%:gg%oht.h Nass. 220 500
'lz(; KO Wichita Fails. Texas. . 526 250 W:gg %ﬁﬁh?ter' N. Y. 202 500 {| WGBS fggecélg;grg“‘-; . 1(1,3 WMAK EBuﬂ'alo. N Yoraorenn 333 750
KaKX (S).‘;:?g)géntbgﬁ?ho ..... WARZ \rewacfrlﬁgirﬁi }E{' B o b e Memphis. Tenn.. 500 | WMAL Waihington. D.C.... 476 250
GO OakiandSCallINTIg 280 10008 WADC Akron. Ohlo. 357 1000 | WGBI Seamton Pa 500 | wMAN Columbus. Ohio., .. ... 248 50
POt R T | S AT S oah 1900 | WeBs o Vare Gity (@td) ¢ 2 PR || Umaq Ctgn W, .- Ly
Kau' o Flmlnmnco cf““ 213 1000 | WAGM Roval Oak, Mich.. . 220 50 | Wach Cﬁ‘lzogr%rk\ﬁgv WD T A |y 5 et 109
Honoluht, o z Y
KGW Portlnnd,y Orgg)::\i. 0 co gslg 1(5{38 Wﬁ'ﬂ( XVISOW Grove, Ptg.L ] gg; 50.(5)8 wg‘ég %ﬁ;’g’,}‘;‘(‘, .. %gg mﬁﬁf %Ig‘s%rr‘\rtc%t T.. %gg
KGY  Lacey, Washington. . 250 10 | WASH Grosd Ramiss, 263 5000 e Nownart News. Va.. | 2 800 1 wmee  Detroit, Mich.. 100
KHJ  Los Angeles, Cali 3 irand Rapids, Mich... 236 25 n %
KL Dosaneeis, GO 1000 | WBAR wondRanids Mich... 236 230 | WGHP Mt Clemens Mich.... 542 750 | WMBD Peorla. TIL e 2 500
[ BRI TR e 1000 | WBAK Harrishurg, Pa. (dav). 2 500 &L Fort Wavne Ind.. . . 219. 100 {"WMBF Aiami Beac ,Fig, 535 500
ak. Towa. ... .. 211 100 ' waAL Baltimore"'l\m ;ég 500 | WGMS See WLB WMBG Richmond. Va 248 100
....... 283 1000 ' WGN Chicago, TM.. . ....... 416 25000 * WMBH Joplin, Mo........... 211 108
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P = = =
Radl ok G& Radio ok 58 Radio ol 5% i [ )
call BROADCAST STA. 34 2% Call BROADCAST STA. 34 £ ‘cali BROADCAST STA. ;5 (3 R(?at:;n BROADCAST STA. %E 3=
Letters Location ;E Q’E Lefter Location BE o= Letter Location gg £z Letter Location ;g :;ﬂ
WMBE Chicago, IIl. (day) . 278 5000 WOAN Lawrenceburg, Tenn.. 500 500 waQaQBZ Weirt a
WMBJ  Wilkinsburg ’cmu. 71200 100 1 WOAX Trenton, N. J.. D234 500 ngF Labore: Tha o %},tl) 188 va:i Earraxﬁofﬁalg Yenn. 1 395 100
WMBL Lakeland, I'la. . 100 | WOBT Union City. Tenn. . 229 15 | WRAK Erie Pa....... . 39 50 | wsm  Nashyille, Tenn. . .
WMEBM Memphis, Tenn. i0 | WOBU Charleston, W. Va. 517 250 | WRAW Reuding, Pa. 0229 100 | WSMB New Orleans, La.... ..
WMBO Auburn, N.Y.. 100 woc Davenport, ITowa . 300 5000 | WRAX Philadelphia, Pa.(day)- 246 250 | WSMD Salisbury, Md. .
WMBQ Brookiyn, N. Y. 100 WOCL Jamestown, N.Y. 248 25 WRBC Valparaiso, Ind. (day) 242 500 WSMK Da tonybhlo
WMBR Tampa, Fla. . 100 | WODA Duterson, N. J.. 240 1000 | WRBI Tifton, Ga.. 535 20 | WSPD  Toiedo, Ohlo.
WMBS Harrisburg, Pa.. . . 500 [ wol Ames, Iowa (day)..... 535 3500 | WRBJ  HattieSburg, Miss. 200 10 | WSRO Middietewn, Ohio . 100
WMC  Memphis, Tenn.. 500 | WOKO Peekskil, N, Y, 208 500 | WRBL Columbus, Ga. 250 50 | WSSH Boston, Mas 100
WMCA New York City. .. 500 oL Washington, D C (dd.Y) 229 100 | WRBQ Greenville, Miss 248 100 | WSUI Towa City Igwa. 500
WMES  Boston, Mass.’ . 50 | WOMT DManitowoc, 2485 100 | WRBT Wilmington, N. C 219 50 | WSUN St. Petersburg, Fk 10
WMMN Fairmont, W,V 250 00 Phnladelphla. Pa. 500 100 | WRBU Gastonia, N. C.. . 218 100 | Wevs Bufiaio N, Yoo %5 100
WMPC Lapeer, Mich. . . . 30 | WOOD Grand Rapids, Mich... 236 500 | WRBW Columbia, S. C. 229 15 | WSYR Syracuse, N. Y
WMRJ Jamaica, N, V. City. . 211 10 0Q  Xanpsas City, Mo... .. 492 1000 | WRC  Washington, D.C 316 500 | WTAD Quincy, IIl..
WMSG New York City... ... 222 250 OR Newark, N. J........ 422 5000 WREC Memphis, Tenn 500 500 WTAG Worcester, M
WMT Waterloo, Iowi. .. . ... 250 100 WORD Chicago, Ill.. . .. .. ... 203 5000 WREN Lawrence, XKangas. 246 1000 ' .1ss
WNAC Sce WEIS WOS  Jefferson City, Mo... 476 500 | WRHM Dlinneapolis, Minn.. .. 240 1000 | wWIAM Cleveland. Ohfo......
WNAD Norman, Okla.. 207 500 | WOV New Vork City @ay). 263 1000 | WRIN' Racine, Wis......... 219 100 | WIAR Nerehevar o 1900)
NAT Philadelphia, Pu. 359 100 | WOW  Omaha, Neb.. 08 1000 | WRK_  Hamilton, Ohio. . .’ 220 100 | WyAw Dorolk Va.. 500
WNAX Yankton, S.13,.. ... . 526 1000 | WOWO Fort Wayne, ind..". ] 258 10000 | WRNY New York City. . . ... 297 250 | WIAW College Sm“‘m Tex... 268 500
WNBF Binghamton N. V... 200 = 50 | WPAP New York City. 597 " 250 | WRR_ Dallas, Tesas. ... .| 234 5000 | WIAX Streator, Il 48 60
WNBH New Bedford, Mass, | 220 100 | WPAW Pawtucket, R. 1.0 218 100 | WRUF Gainegvilio, Fia.. .. .| 304 5000 | WTAZ Richmond, ¥a_. 15
WNBJ Knoxville, Tonn.. .. . 2290 50 | WPCC Chlcago, Il 526 500 | WRVA Richmond, Va. L 376 3000 | WIBO Cumberlaid, Md 50
WNBO Washington, Pa.. . .. 250 15 | WPCH New York City (d.xy) 370 500 | wWSAL Cincinnat{.Ohio(Ltd). 375 5000 | WTFI  Toccoa Falls, Ga.. 500
w:g 3 ll\ad%clgging 2 L. 5)(1)8 533 w;gn é‘;&‘”W—f- fity N.J.... 273 5000 ;| WSAJ Grove City, Pa....... 22 WTHS Atlanta, Ga.. ... 100
enn
WNBW Carbon(hle a1l 250 5 | WPRC Harrisburg, Pa... ..., 250 100 Wéﬁ'ﬂ ‘?3&2’?&3&&’%‘1' wrie g:rrgﬁrgsf meters, 50 oooogactsz o0
WNBX Springfield. Vt. . . 250 10 | WPSC q1ateCoIlege Pa.(day) 244 500 | WSAZ IIuntington, W. V: WTMJ Milwaukee, Wis.. . 484 1
WNBZ Sar.m.zc Lake N Y. %5 0 Wsi\l’__\l %){}*llllle'llgelpﬁ} CP ...... 22(1) 10088 WSB Atlanta, Ga...... WWAE Chicago, Il.. .. 250 100
NS New,zrk Ni TU507 230 WQAM Miami, 'Florlda ‘545 750 WSBC  Chicago, Tl wwi Qetrolt, Mich.. .. 326 1000
WNOX Knoxville, Tenn, ... 535 1000 | WQAN Scmnton Pa.. .. ... 311 2350 | WSBT South Bend, Ind WWL  New Orleans, La. 353 5000
WNRC Greensboro, N. C..... 208 500 WQAO See WPAP WSDA Brooklyn. N. Y.. 3 WWNC Asheville, N. C.. 526 1000
WNYC New York City . . . 526 500 wWQBC Utiea, Miss.. 220 300 WSEA Norfolk, Va.......... WWRL Woodside; N.Y.. .. 200 100
WOAL  San Antonio. Toxs 252 5000 | WQBS Clarksburg, W. Va.. .. 250 65 | WSGH Sce WSDA WWVA Wheeling, W. Va.. ... 258 5000
LIST OF CANADIAN BROADCAST CALLS
CFAC  Calgary. Alta 500 CHGS Summerside, P. E.I... 268 25 Y < 5
CFBO  St. John, N. BB 50 | CHLS Sce CKCD ° gi'gvmv %{Sx‘ii%éagasi”k" o300 30 | SkPR g Dt R
CFCA  Toronto, Ont.. 500 CHMA Xdmonton, Alta.. 517 250 cJscC See CKCL CKSH ét Iiyncintge 297 go
CFCF  Montreal, Que.. .. 291 1630 CHML Mount Hamilton, Out. 341 50 CKAC  Montreal. Que 411 1200 | CKUA Edmonton, Alta 517 500
CFCH Iroquois Falls, Ont.... 500 250 | CHNC See CKNC CKC : 5 . ;
TR CHNS Tmlimee s, 00 cac? gmgouver, B.C 411 é)g CKWX Vancouver, B. 411 100
CHRC  Quebec, Quebet . 500 5] ¢K zma; Sask 200 ;35 [&K¥  Erundon Man ] oo
vl CK XRegina, Sask 312 500 | CKY ‘Winnipeg, Man 384 5000
CHWORE. 2 natsaard ('3' ----- zg lg CKCL  Toronto, Ont 517 500 | CNRA Moncton, N. B.. 5
CECY  Chorlotfeicwn P11 312 100 | CIBC  (Uses several Tor onto D Qi O S 1B RS B O
CFJC  Kamloops. B. C.... 268 15 stations) 517, 357 or 312 L s e ) [e3EE, & el
CELC  Prescott, Ontarlo. ... 297 30 | CIBR  See CKCK 7 GHEIeR, (o g T SR ORI e LA, CLYNE, a2 LI
CENE  Tredencion N 548 50 | CJCA Tdmonton. Alta.. ... 517 500 | CKFC  Vancouver. B. C 411 50 | CNRO  Ottawa, Ont. . 434 500
CFQC  Saskatoon, Sask. 320 500 | CICB  Sydnmey, Nova Scom 381 50 | CKGW Bowmanville Ont..... 312 5000 [ CNRQ See CKCV
CFRB  Toronto, Ont... . 312 1000 | CJCJ  Calgary, Alta.. 431 250 | CKLC TRed Deer®Alberta.... 357 1000 j CNRR See CKCK
CFRC  Kingston, Ont.. ...... 268 500 | CJIGC London. Ont 329 500 | CKMC Cobalt. Ont... ...... 248 15  CNRS See CFQC
CHCA See CICJ JGX  Yorkton. Sask 476 500 CKMO Vancouver, B.C. 411 50 { CNRT See CFCA
CHCK Charlottetown, P. E. 1. 312 30 | CJHS  Saskatoon, Sask. 329 250 | CKNC 'Toronto. Ont... . 500 | CNRV  Vancouver, B. C...... 291 500
CHCS  Hamliliton. Out........ 341 10 clocC Lethbndge Alta 268 50 CKOC Hamiiton, Ont 100 | CNRW See CKY
CHCT See CKLC CJOR  Sea Island, B. C.. 291 50 | CKOW See CFCA VAS Louisburg, NovaScotia 434
LIST OF SHORT-WAVE STATIONS OF THE WORLD
(Some calls may have becn altered under new international regulations.)
2 b -~ z =
Radio [ -+ Radio ok %1 Radio P}
Lctat" BROALDCA§T STA. Eg gg Call BROADCAST STA. ;§ 33:; Call BROADCAST STA. §§ ;E
etters “Location ;E EE Letters Location gE EE Letters Location sg z;;’
AFRICA
JB\II(I.I‘ 8asablmacu, I\’lf{orocco 51.00 PCJ Eindh HorraND 30,000 SWEDEN
E onstantine, Tunis 42.80 nindhoven ...... ... ... ... 314 X SA <At o
P Johanmesburs. U & 3500 PCKK Kootwilk. 1600 v TaHokrosa: v
Lo Nalrobi, Kenya. .. ..... 3350 2,000 | PCLL Kootwiik, 18.00 32,000 Motaia nd 4145 1,000
e ‘l:gl‘;npm Ymulden | 46.50 SAJ ° Karisborg . 4700
2L - STRALIA 5250 RCREd 1650 SMHA Stockholm 1
2FC Syane 2850 PCTT ol 21.00 ;
I’ Svanes 22 +Cuu The Hague. . .0 3700 SWITZERLAND
3AR Melbou 55.00 HSOC BErne. o i e s oo e
é,'i?; ]I\’/Ie};]i)]o‘\l,{’n 5280 ITALY HSXD lech ....... 85.00 and 32 00
erth. 2 90 HAX| Rome..... ... ... 2000, 4000 300
EWF Perth............. 104.50 1AY Placenza. ...... .....20.00, 14500 50 UNITED STATES
AUSTRI A KDKA[(WSXK) East Pittsburgh, Pa. ...... 62.50 40,000
g: K2 ‘\/{ienna - WS8X P-portabie) 5
TH ienna
Vienna.. - ngwiv(ws)(AN) Los Angellfﬁ Calit
Al ...
BELGIUM HIS list of the short-wave broadcast KFPY (WTXAB)  Spokane. Washingion
EB4A2 Brussels.................... 42,00 300 stations throughout the world is not ksg'z’l(wg,’((gl_) £ Ol s
DA complete, although we have endeavored to KFVD Ewsxsx)) Cg{?::%’l‘éycégfﬂ
CF Drummosdvlis, Quebec. .. o list every station of whom we have heard KFWB (WEXBR) Los Angeles, Calif...... ... )
CIRX Winnipeg, Man..... ... 2560 2,000 reports; since in many cases reliable in-
VAS Loulsburg, N. §. formation about the programs, wavelength KFWO (WEXAD) Avalon. Calif
and f th KGERJ(W6XBV) Long Beach, Cali
COSTA RICA obtaimed trom  he - Stations theneeives, KEBe L R el
. 00
NRH Heredin. ... ............ 3030 714 KGO (WEXAX, WEXN) San Franciseo, C.mf 10,5990 10, 000
DANTZIG KHJ (WGXAU) Log Angeles, Calif. . 104.10 50
R — Dantziz B KJIBS (W6XAR) San Francisco, Calif......,. 61.00 50
Senaane ‘ JAPAN KamoX' " "8 L auis Mt TR, Doy S
DIMK Copenhagen. ............ .. 8205 500 JFAB Taipeh. Formosa....... . ... 39.50 KMT! o8 Angeles, Caiit. . 0820 250
DIRL Covenhagen .\ 14512 and 8124 230 | JIAG Lbarakiken (Hirasio) 37-50 2,000 KNEC qwe XAF) Santa Monica, Cailt. 10820 100
e PP Tomo 2 20.00 g KNX (WEXA) Los Angeles, Calif...... . 10710 100
’ LAND IKZB Tokio : KOIL (WSXU) Council Bluffs, lowa. . .. 6106 500
ESwW) Chelmsford. ................ 2533 15,000 | JOAK Tokio . .30.00, 60.00, 35.00, 70 0 500 P A P G e 14.10
aBs B o e < e o 528 A Iwataukl. .l Zo WAAM (W2XBA) Nowame oo D
INLAND JAVA w;u;c (W2XE) Rlchmond HILN.Y D 5850 500
Helsingtors (Heistnki) ... .. .. 31.50 ) AR N o2
PLE, PLF Bandoeng......... N e wY 15.74 and WBRL (W1XY) Tilton, N. H..... 2
RANCE 8 200 W I g'ﬁ 1d, Mass 1(')72)%% 0
ingfie! A
F3GC Parls (“Ra(llo LL“) ...... 61.00 500 MEXICO Chicago, = 37.24
FSAV Nozent. .0 8000 200 weeu (W2XBH) Brookiyn, N.Y.. . 5400 150
Radio Vitus Paris. . 37.00  1.500 XC51 Mexico City.......... ...... 44.00 WCSH (W1XAB) _Portland, Maine. 63.79 250
Eiffel Tower  Paris (time signals).. 3950 wex Pontiac, Michigun. . 3200 75
YR Lyons (“md oLyon ). 4020 250 MOROCCO VERD) (wax 5 golckybPoin(ghll\T Y. 22.
n. .. ‘olumbus 0.
YN 3.000 AN Casablanca................. 51.00 WGY (W2XAF) Schenectady, N. Y. 02
e %0 NORWAY (W2XAD) Schenectady, N. Y’
WHK (W8XF) Cleveland, Ohio
GERMANY LCHO L0 - moree- 8- - o 5 s 3.00 -
:];l ’Koni%swustvrhausm _________ LGN Bergen................... 31.25, 30.00 AL @B ¥O)BP0ntmc_Mlchigan
Hamburg........ .. v
e Ronlgswastetiaisin TU.S.S. R. (RUSSIA) WLW CWOXAL) oo otk Shio.”
AFU Konigswusterhausen RDR WNAL (W3XAB) Omaha, N
AFK Berlin (Doberitz) e Leningrad 28.50 e i 0
A eriind RD oscow . ... 8300 WNBT Elgln, 1It. (Time Sjgma!s) . 500
B REM Khabarovsk (Siberia) 7020 12,000 WD (waxaw %Ceg%l"l‘g;"ﬂfhm 48§ N
AGJ Moscow X v, N Jo oo g 5
RA19 Tomsk (Siberis wow Fort Wayne, Ind. ]
ﬁ‘\;“' (Siberla) 37.00 W's‘&‘.‘ia W2XAL) Ngw ¥0r¥ N.Y I 1%
POF SPAIN 2 g hoas, ., 43
POZ Mt. Vernon, Va.............. 56.00
E:yss %g%'dcgllgi{-’ (Several short waves are used for transatlantic tel-
r 1y ephony. This is private business, not broadcasting.)
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EDUCATING THE NEIGHBORS
Lditor, Rapio Nrws:

I have a complaint to offer and. not knowing just
how to handle it, decided that you will do as well
as any. Lately I purchased a fairly good short-
wave receiver to learn a bit more about the code.
No sooner was it installed than I found myself
host to a nmumber of friends who looked at the re-
ceiver and forthwith assumed dancing poses. Not
to disappoint them, I turned the dials hoping that
I might be able to pick up some short-wave phone
outfit which, by some stroke of Iluck, would be
grinding out some dance music. As might be ex-
pected. the first sound to come through the speaker
chanced to be one of the commereial outfits zipping
along about 40 per; a few more frantic turns on
the dials only brought forth more Continental—I
turned sheepish to my assembly and gave vent to
a whopper; I explained the darn thing was de-
signed only for code reception, for which I know
I have been forgiven.

I find that most people are unaware of the ex-
istence of code stations and. try as I might, I can-
not get them to understand what it is all ahout.
What I want to know is, how can the public be
educated i regard to this matter?

Ivan Grii,
Fort Lyon, Col.

{(We might suggest that Mr. Gill refer his friends
to the first article appearing in this issue; also to
the rescue of the entive crew of the Floride by the
America twhen the former ship foundered recently,
and the accounts of the Vestris disaster.—EDITOR.)

INVITES RECEPTION REPORTS
f2ditor, Rapio Nrws:

The town of TIleming, Saskatchewan, is located
over 200 miles west of Winnipeg, and we broadcast
over this station simultaneously with CJRX every
afternoon except Sundays, from 4:30 to 7:00 P.
M., Central Standard Time. We greatly appre-
ciate reports from listeners on our broadcasts and
would like your readers to co-operate in this.

D. R. P. Coares,

Broadcasting Manager, James Richardson and

Sons, Ltd., 1018 Grain Exchange Bldg., Winni-

pea, Manitoba.

(IWhile the 500-meter stations, CJRM and CIRWV,
are on 500 watts, CJRX on 25.6 mecters has two
kilowatts, and has been heard wery loudly over a
large portion of the United States. It operates
also from 7:00 to 8:30 P, M. Sundays with church

. pagnie

service, 9 to 10 with a concert; from 8:30 to 10:30

on Tuesdays, and from 8 to 9:30 on Thursdays, ac-

cording to program cnclpsed.)
CHANGES IN STATIONS

Lditor, Rapio NEews:

May I suggest the following changes in your
short-wave list. These corrections are based on
actual reception, of which I have verifications;
which are available if you wish them.

PCJJ, the Philips transmitter, has changed its
call to PCJ. GBS, besides being on 24.4 meters, is
also on 16.375 every day, and 34 meters also.
G5SW changed its wavelength from 24.0 meters be-
binning December 3, and will in the future con-
tinue to work on 25.55 meters. AFK, at Berlin
(Doberitz) Germany, beside working on 67.65 is
also on, and heard here, on 37.65. There is no
JB on -short waves, as we have ascertained by
writing to that broadcaster in Johannesburg.

A new station which you do not have listed, and
which just opened officially on Jauuary 16, is
PHOIII, a Holland-India radio-telephone transmit-
ter at Fuizen, ITolland, on 16.88 mecters. They
have heard here R-7 testing several mornings from
1430-1500 GMT. FW, the transmitter of La Com-
Generale Telegraphie Sans Til, at Sts.
Assise (Paris), has long since stopped working on
24.5, and now regularly works with Buenos Aires
several days a week; Buenos Aires is the station
on 15.02-m, and FW is on 15.55-m. The call let-
ters of Buenos Aires are unknown; they are gen-
erally R6-7 here in the moruing.

A slight error is in PCLL’s wavelength—they
are on 18.4 instead of 18.1. There is also some
error in Java’s wavelength. PLE, formerly ANE,
is on 15.74 meters, and PLF (was ANH) on 17.00.

All these stations have been received in Pitts-
burgh. I have confirmations from PCJJ, PCLL,
PHOHI, CJRX, 5SW, 2KM, GBS, FW, ATK
(first time he was heard in U. 8.), 2FC, 2ME,
3LO, ANI, ANE, and Buenos Aires. My re-
ceiver is built according to specifications in October,
1927, Rapio NEws, with changes in some cases.
Aero coils are used as inductances, tuned by
Karas condensers.

The station heard by Arthur J. Green on Nov.
23, at 4 A. AL, was 3ME, the short-wave transmit-
ter of 3LO, at Melbourne, Australia. I was listen-
ing to them at that time and date. He may have
confirmation by writing to The Broadcasting Co.
of Australia, Melbourne, Australia.

The Malebar station at Bandoeng, Java, in addition to code work, maintains with Holland the
longest regular radio-telephone service in the world; its broadcasts, now under calls PLE ond

PLF, have been heavd by many in the United States.

The aerial system, not shown here, is

suspended from cables crossing the walley in which the buildings aeve located.

wwan-americantradiohistorv-com

Trusting the information as to stations will be
of aid to some of your listeners and rcaders, I am,
Georce Morecrorr, Jr.,
212 Fruit Exchange Blda., Pittsburgh, Pa.

Editor, Ravio Ngws:

I wish to thank you for the story in the Febru-
ary issue, and at the same time tell vou that
JHBB (Iirasio, Japan) has changed its call letters
to JIAG. T am informed of this in a verification
by Mr. E. Takagishi, of the Ministry of Communi-
cations. My last verification from ANE shows his
present wave is 15.74 and he is on the air from
1240 to 1440 GMT, with 25 kilowatts power. In
the same mail is a verification stating that 3LO,
Melbourne, is 5 kw. on 32 meters; but he comes
in like he was using 40 kw. A2ME is 27.50
meters, 20 kw. Short waves is all the talk on
the Pacific Coast; it won’t he long now.

DonaLp WRIGHT,
1123 South Meyler St., San Pedro, Calif.
(Ravro News wishes to thank all its friends
who have good listening posts for data om short-
wave changes; as there has been a great deal of
reallocation since the first of the year, and official
reports of the situation come wery slowly.)

NOTHING MORE BEYOND
Editor, Rabpro NEews:

I beg to report reception of the following sta-
tions for which I have received verifications: 6AG,
Perth, Australia on 32 meters rebroadcasting 6\W1I?
programs; Godhaven, Greenland on 28 meters at
10:00 A. M. eastern standard time every day;
NRH, Costa Rica, around 30 meters, comes in real
well here, considering their low power; and ANE,
Bandoeng, Java on 33 meters at various hours, re-
ceived with fair clarity. In my estimation your
magazine is always in the lead on short-wave
news.

Freo J. HEeriwmes,
Detroit, .Mich.

(Paradoxically, My. Hellmer's reception of 6AG
places Jum in an unforfunate position; he lhas
seached the limit of his DX work; for Perth. Ais-
tralia, 1is the farthest city in the world from the
United States. Jncidentally, this is the first re-
port we have had of a fan in the central statcs
hearing Perth.~Ep1TOR.)

AN SOS FROM A STRANDED JUNK
Editor, Rapio Nrws:

If there is a fan in or near Chicago who has
‘built the “Junk-Box” and had any success with it,
I wish he would write to me. I would like te
make arrangements to go and hear it work. (You
have to show me: I'm from WMissouri.) I have
had no success after one month of worrying with it.

Doxarp Howarp,
3724 Parrish Awenue, East Chicage, Ind.

(Will one of the numerous short-wave fans in the
Chicago district lelp out My. Howard by a little
practical demonstration ?~—LEDITOR.)

TUBES FOR SHORT-WAVE RECEPTION
Editor, Rapnio News:

We are pleased to note that the short-wave field
is the subject of your editorial for the February
issue, As vou kmow, we are the pioneers in the
short-wave adapter field, having advertised con-
stantly in your magazine since July, 1926. During
this time, we have been very particular in inform-
ing our customers of the true facts of short-wave
reception.

We delayed putting on the the market our A.C.
model “Submariner” for something like six months,
because of the failure of the UY-227 tubes to funec-
tion properly below 50 mcters. In answering all
our inquiries in reference to an A.C. short-wave
adapter, we always include the following para-
graph: ““While the ‘Submariner’ operates as ef-
fectively as any short-wave receiver or adapter
when using a UY-227 5-prong detector tube in its
socket, we invariably recommend the use of an
Arcturus No. 127 5-prong detector tube, as the
UY-227 tube does not operate satisfactorily under
50 meters.”

We might state our experience with

5-prong
tubes is this?

all 5-prong detector tubes which use
(Continued on page 969)


www.americanradiohistory.com

s

Radio News for April, 1929

Conducted by C. W. Palmer

eI

e e o

IMPORTANT NOTICE TO CORRESPONDENTS

ECAUSE of the large influx of mail, Rapro NEwS now finds it

necessary to discontinue answering free of charge, all inquiries
to this department. With several hundred letters received daily by
this department, the editors have been taxed so severely in answer-
ing the present mail that the magazine has begun to suffer, Here-
after, therefore, only letters accompanied by. our standard fee
(which, by the way, covers only the actual writing of letters and
stenographic help) can be considered. Kindly note these simple

(2) We cannot give blueprints or layouts for commercial ap-
paratus, or data which the manufacturers have kept secret.

(3) We cannot advise, even confidentially, on the respective mer-
its of trade-marked apparatus or “what make to buy.”

(4) We cannot send either replies, blueprints, books or maga-
zines C.0.D.

i

rules, now in effect:
each separate question.

thorough investigations.

(1) Correspondents asking answers by mail must enclose 25¢ for
Simple radio problems will be answered,
but for this nominal charge we cannot make long calculations or

before remitting.
(6) Be bDrief.

matter.

(5) When in doubt, please inquire as to the cost for our services,

Typewrite or
side of the sheet only.

write legibly in ink, on one
No attention can be paid to pencilled

[ e

OUTPUT COUPLING DEVICES

(2334) Mr. M. J. Joseph, Chicago, Ill., writes:

Q) “Will you please supply as much infor-
mation as possible as to the use of an output coup-
ling device for a receiver? When is one required,
and just what type is necessary for a particular
installation? I notice that almost every set now in
use uses a filter of some type; although they differ
greatly in their construction.”

TRANSFORMER 1
i i !
B+ -A-
= o i}m o |
Wyl
-B- B+ |
ci
?
CH L.is
» :
B+ -C-
Q-2334

The three standard methods of output coupling

which obwviate the flow of direct plate currvent

through the speaker: A, transformer; B and

C, output choke. The last {is somewhat
preferable,

(A.) The wvalue of the current which actually
operates the loud speaker is continually varying as
the signal changes. The plate current, or output,
of the last tube may be considered as an alternating
current superimposed on the direct current in the
plate circuit; since the variations in the current
follow, exactly, the form of an alternating current.
When an output filter is not used, the direct plate
current of this tube is continually passing through
the windings of the speaker; the amount of this
current is dependent on several factors, including
the plate voltage, the “C’ bias and the resistance
of the plate,

—ll

This direct current does no useful work in
actuating the speaker, but is necessarily produced
by the normal operation of the tube. If some
method is used to separate the alternating-current
component from the continuous or direct-current,
the speaker operates just as efficiently, and actually
gives better quality, since it is not loaded with
unnecessary current. Also, the windings of the
speaker are not endangered, since the actual signal
variation is comparatively small when compared to
the plate potential.

The output filter supplies a means of separating
the two currents; it has also another use, that of
providing a means of .matching the impedances of
the tube and the speaker. In order to obtain the
greatest efficiency from a speaker, its impedance
should be close to that between the filament and
the plate of the last tuhe in the set. A trans-
former with properly designed windings will supply
these requirements,

Fig. Q-2334 shows three common methods of
coupling. The first (A) is that of using an output
transformer; as mentioned above, this serves the
double purpose of keeping the plate voltage away
from the speaker and matching the impedance. The
second method (B) employs a choke coil CH and a
condenser C1; the condenser prevents the direct
current from passing through the windings of the
speaker, while the choke coil prevents the alternating
component from heing by-passed around the speaker
through the “B” battery. The choke coil has,
usually, an inductance of about 30 henries and the
condenser a capacity between 2 and 4 mf. There is
one fault in this system, and that is the possibility
of getting a shock when the speaker and the ground
are touched at the same time, as the speaker is at
the highest “B4+" voltage. This may be overcome
by connecting an additional condenser (C2) at the
point shown by the dotted lines; the speaker is
thus entirely insulated from the plate supply.

The same results may also be obtained, without
using the additional condenser, by connecting the
loud speaker between the condenser and the nega-
tive filament lead. In this case, as shown at C,
the alternating component still passes through the
speaker, hut the direct current is entirely separate.

REDUCING A.C. FILAMENT SUPPLY

(2335) Mr. M. R. Smith, Flushing, N. Y.,
writes:

(Q.) I have a filament transformer designed for
7%-volt tubes, such as the 210 and the 250. I am
using a 171 tube in the last stage in my set and I
would like to use this transformer. T have tried
to place a resistor in series with one side of the
line to the filaments, but this produces an excessive
amount of hum. Can you help me?”

(A.) In order to keep the filament current of
the tube in a balanced condition (which is neces-
sary to keep the hum at a minimum) the potential
on each side of the center tap of the transformer
must be the same. If resistance is added on one
side, the voltage on that side of the filament is
reduced and the filament is unbalanced.

If the center tap of the trausformer is not used,

www americanradiohistorv com

and a variable voltage-divider or potentiometer is
employed for the center tap of the filament circuit,
the adjustable arm of the resistor may be used to
counteract the unbalancing. A series resistor might
also be connected directly to the filament terminal
on the tube socket. In this way, the center arm
of the tapped resistor would not need to be moved

' Tl 171 A
| Po ; °
LS
l INPUT I
B+ .

R3

Q-2335

When & 1714 tube is used with a 210-type

transformer, hum must be Sfiltered ouf as

shown. The two resistors R2-R3 balance the
voltage drop.

from the mechanical center, and a fixed tapped
resistor could be employed.

When using a center-tapped transformer, how-
ever, this method of reducing the voltage is not
practical; since it causes an unbalancing of the
filament circuit. The obvious way of overcoming
the difficulty is, of course, to place two resistors
(R2, R3, in Fig. Q-2335) in the circuit, one in
each side of the filament supply. In this way,
the voltage on each side of the center tap is kept
the same and the hum is naturally reduced to a
minimum. The actual value of the resistors de-
pends on the filament current and the amount
of voltage reduction required. Ohm’s law is used
for this calculation—that the resistance is equal
to the voltage drop divided by the current in
amperes. In this case, the voltage drop is equal
to 7% minus § volts or 2% volts; the 171A tube
draws Y-ampere, so the resistance should have
a value of 10 ohms. Each side would then need
5 ohms, in order to produce the required voltage-
drop. The center tap of the filament transformer
is connected to the negative ‘“B” lead and grid
return through the resistor R1 in order to sup-
ply the required ‘“‘C” bias for the power tube.
R1 is 2,000 ohms and C1 at least 0.5-mf.
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RADZO manufacturers are invited to send to Rapio NEws LABORATORIES

It does unot matter whether or not
they advertise in Rapio NEws, the Rapio Niws LABORATORIES being an inde-
pendent orgamization, with the improvement of radio apparatus as its aim.
1f, after being tested, the instruments submitted prove to be built according
to modern radio engineering practice, they will each be awarded a certificate
of merit; and that apparatws which embodies novel, as well as meritorious
featurcs in design and operation, will be described in this department, or "
the “IVhat's New in Redio” department, as its news value and general interest
If the apparatus does not puss the Laboratory
tests, 1t will be returned to the mawnufacturer with suggestions for improve-

samples of their products for test.

for our rcaders shall deserve.

ments.

vice of the

required to do the work.

NEws LABORATORIES, 230 Fifth Avenue, New York City.
formed on request if any article has been issued a Certificate of Merit.

Radio News for April, 1929

No “write-ups’” sent by manufacturers are published in these fages,
and ouly apparatus which has been tested in the Laboraiorics and found of
good mechanical and electrical construction is given a certificate.
Rapto NEws LABORATORIES is free to all manufacturers, whetier
they are advertisers or mot, it is wecessary that all goods to be tested be for-
warded prepaid, otherwise they cannot be accepted.
already on, the market will be tested for manufacturers free of charge. Appa-
ratus in process of development will be tested at a charge of $2.00 per hour
Address all communications and all parcels to Ranto

As the serv-

Apparatus ready for, or

Readers will be in-

VOLTAGE REGULATOR

The “Type VR-17 A.C. voltage regulator shown,
submitted by the Acme Apparatus Corporation, Cam-
bridge,

has been designed to maintain a
constant output of 110
volts when operated
from a supply, in
whiclt there are vari-
ations from 90 to 135
volts. The automatic
regulation is accon-
plished by introducing
a combination of ca-
pacity and inductance
which  governs the
effective voltage by
setting up a phase-difference between two portions
of the primary circuit. It is designed to handle
a continuous load of 60 watts; and was tested
ander full load at four input values, 100, 105, 115
and 120, from all of which was obtained a 110-
volt output.
inches high and 3% inches long, and is provided
with a six-foot two-wire cable and plug for the
light-socket supply and a two-wire cable and “on-
off” switch. An output receptacle at the top of
the housing connects to the device to be operated.
The metal housing is of black crystalline finish,
with ventilating holes.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2546.

Mass.,

PHONOGRAPH PICK-UP AND TONE ARM

The phonograph pick-up submitted by the Buck-
ingham Radio Corp., 440 West Superior St., Chi-
cago, Ill., is of the electro-magnetic type and when
used in connection with
the amplifying system of
a radio receiver, will give
excellent reproduction of
music and speech from
phonograph records, The
balanced armature is fac-
tory-adjusted for maximum sensitivity and volume,
The pick-up unit is housed in a closed case of horse-
shoe shape, 2% inches wide, 236 inches long and
34-inch thick. A special bracket, fastened to
the back of the housing by screws, formss part of
a hinged joint, the other side of which is integral
with the tone arm; the length of the latter is 934
inches and its height 314 inches. It is pivoted
and swings over a restricted arc on its base sup-
port, which has three holes for fastening to the
motor-board hy wood screws. Both pickup and
tone arm are of a polished bronze finish. A special
adapter is provided for connection to a radio re-
ceiver,

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2550.

POWER SWITCH

The “Type 70-50 Teed-Through” switch submit-
ted by the Cutler-Hammer Manufacturing Com-
: pany, P. O. Box 1564, Mil-

waukee, Wis., has been de-
signed for insertion in a
power circuit to control cur-
rent not exceeding 6 amperes
at 125 wvolts. The switch
mechanism is of the toggle
two-button type, and housed in molded brown bake-
lite; connections are made or broken by snapping
in or out the buttons which, by a molded “hake-

The device is 7% inches wide, 634 -

lite lever, operate a spring connected to the mov-
ahle contact arm.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2551.

LOOP ANTENNA

The collapsible loop antenna submitted for test
by Paul Rinkel, Charlottenburg 4, Sybelstra, 69,
Germany, when tuned by a .0005-mf. condenser
will cover the broadcast waveband from 200 to 550
meters. The trapezoidal loop is of box type, hav-
ing 14 strands of flexible wire separated ¥4-inch,
and is supported at the base of the walnut frame
by a special wooden support which pivots on a
special wooden tripod. The width of the frame is
5 inches, and it is held apart at each of the four
corners by threaded bakelite rods; the alternate

threads of the rods are used for spacing the turns.

The over-all height when extended is 26 inches,
24 inches long and 6% inches wide; when col-
lapsed the loop can be stored in a space 24 inches
long, 2% inches deep and 7 inches wide.
AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2552.

POWER-ANTENNA SOCKET

The “Beldentenna” shown here, submitted by
the Belden Manufacturing Co., 2300 S. Western
Ave., Chicago, Ill., has been designed for use where
both an extension for
the 110-volt  house
lighting supply and a
light-socket antenna
are desired for a
radio receiver; it con-
sists of a 10-foot
double twisted cable,
provided at one end
with a receptacle plug
and at the other ,with
a molded receptacle in
which is placed a con-
denser for connection to the “Aerial” post of the
receiver. The capacity is .00015mf. A five-foot
single lead, provided with spade terminals, is used
to connect the condenser terminal on the molded
receptacle’ to the ‘“aerial’” post.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2553.

CABLE PLUG AND SOCKET

The ‘“No. 7807 submitted by
Herbert I1. Frost, Indiana, has a

cable assemhly
Inc.,, Elkhart,

black molded-bakelite socket of substantial construc-

= 1=
= ki3

tion. Further to increase

its  strength, the pin
sockets have been spun
into the molded socket

—~ base and prevent possi-
bility of cracking, which
might occur if they were
molded together. The
terminal prongs are of ample size, and present a
large contact surface; they are so constructed and
fastened within the plug that they cannot be loosened
by ordinary usage. The color code of the wires is
molded -into the bakelite to prevent possibility of
confusion; their special arrangement prevents the
contacts heing made in any but the proper posi-
tions. The cable leads are encased in a braided
and woven sheath; the length over all is five feet.
AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2555,
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DYNAMIC SPEAKER CHASSIS

The reproducer shown here, submitted by the
Teslie F. Muter Company, 76th and Greenwood
Ave., Chicago, Ill., is of the A.C.-operated electro-
dynamic  type. The
moving coil, of low re-
sistance, is connected to
the output of the radio
veceiver through a spe-
cially-designed speaker
input transformer. The
field winding is of the
100-volt type with high
resistance; power is sup-
plied from a step-up power trausformer, whose
output is converted to direct current by a full
wave (280-type) rectifier tube, and filtered by a
specially-designed unit. The cone, 8 inches in
diameter, is anchored to the speaker frame by
thin kidskin strips 1 inch wide, which are cemented
around the edge of the cone. The chassis base is
11 inches long and 5 inches wide; the depth of the
speaker is 8§ inches, its height 1034 inches and its
width 11 inches. The speaker handles tremendous
power, with good reproduction of music and speech.

AWARDED TIIE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2557.

AUDIO TRANSFORMER

The “No. 391" audio transformer submitted by
the Pilot Electric Mifg. Co., 323 Berry Street,
Brooklyn, N, Y., has a winding ratio of 3%-1, and
is of excellent mechanical and
electrical design. Upon meas-
urement it was found to have a
very good frequency-character-
istic, The transformer is mounted
in a molded bakelite case where
it is held in position and sealed
against moisture by the impreg-
nation of a black waterproof
sealing compound. The whole height of the trans-
former is 3% inches; it is 3 inches long and
2%4 inches wide. Terminal designations are etched
on a metal plate, which is riveted to the top of
the transformer case.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2558.

SHIELDED R.F. COIL

The “Type A.C. 226” R.F. transformer shown
here, submitted by the Twin Coupler Co., Pough-
keepsie, New York, has hecn designed for use as
an interstage radio-frequency trans-
former when wused in connection
with the 226-type A.C. tube. This
coil may be used also in battery-
operated sets, in which the 201A-
type is employed, with very satis-
factory results. Its measured sec-
ondary inductance is 240 micrghen-
ries; and when tuned with a .00035-
mf. condenser, it covers the wave-
band from 200 to 550 meters. The coil is of the
small-ficld type; being wound on a 1%-inch tube,
234 inches long, and mounted on a disc (provided
with either four prongs for an interstage coupler,
or five prongs for use on an antenna coupler)
which is in turn placed in the bottom of an alum-
inum can 214 inches in diameter and 334 inches
high. The arrangement of the prongs on the base
is adapted for plugging into the standard UX eor
UY tube sockets.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO, 2559.

(Continyed on page 971)
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cThordarson,
“Equipped

Supreme GMusmaE ¢Performance ~
\@ ilt %‘E—%omd CYour ‘Expectations”

T IS significant that the
- .manufacturers of the

world’s finest radio receivers

have almost universally
turned to Thordarson for
their power supply and
audio transformers.
Thordarson power sup-
ply transformers exhibit an
efficienecy of design, an
abundance of power and a
N

constancy of performance
that practically eliminates

the necessity for service calls.

Thordarson audio trans-

formers provide a fidelity of

tonal reproductlon that ren- Thordarson products have been chosen for
incorporation in Federal Ortho-Sonic Radio
ders the finished receiver a Sets because we have always been certain
that we would receive a quality of product
musical instrument of the entirely in keeping with the high standard

set by us for Federal receivers.

highest calibre. zfﬁ P AL

If you Seek the ultimate iIl President, Federal Radio Corporation
radio performance, insist on
Thordarson transformers.

THORDARSON ELECTRIC MFG. CO. l ’ @RDARS@N
Transformer Specialists Since 1895 as 5=
Huron, Kingsbury and Larrabee Streets
CHICAGO, TLL. TRAN ﬁ F O R«M ERS

SUPB‘EDIE 1IN MUSICAL PERFOODEMANCE

24
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: -&‘A A, g 5 == EFATS
| BOOKS SENT FREE |
New Edition Containing 100 Pages on

A-C RADIO!

=} WWe'reglad to send a set to your

FLEXIBLE | bometoexamineanduseasyour
k. MAROON own for 15 days—to show you
VOLUMES that here i3 the most up-to-date

and complete work on Electricity
ever published. Written by
CROCKER _ of Columbia U.—
MILLIEAN of Calif. “Tech.”
~~HARRISON of General Elec-
iric and 26 other noted Electrical
Engineers. Starts off with ele-
mentary Electricity in simple,
non-technical language for the
beginner and includes every
Engincering branch for use of
experts on the job.

Gomplete Electrical Reading Gourse

Electricity, 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
ficld. Ervery dollar, every hour {nvested ¢n learning Elec-
trictty will come back to you @& thousamd-fold. Learn in
gpare time with these books at one-/ifth the cost of trade
courses. Outline for organized
o study, quiz-questions and a
Look lt up' Year's free consulting member-
Q ship in the Amecrican Techni-
Thousands of these § calSocicty tncluded without extra
¥R PAPREN B | oost,if you muail coupon imme-
books by men em-
gloycd in electrical,

diately.
“gdiﬁile‘if?f;r“m“ AMERICAN TECHNICAL
nd ali
3 * SOCIETY
Dept. E-425
Drexel Aye.& 58thSt., Chicago

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,
Switchboards,Radio,
Telephone House
Wiring Railways,etc.

]

0S8,
JIFFY INDEX puts
the answers to 20,000
questions Tight at
your finger tips.

American Technical Society
Dept. E-425 Drexel Ave. & 58th St., Chicago

Please send for 15 days’ free trial 8-volume set of Electrical
Tngineering just off the press, subject to return if I wish to.
(I pay the few cents express charres on reeeint of books, you
pay cxpress if returned.) decide to kee%the{n. T will
pay $2.00 after 15 days trial, then $3.00 a mont, until $34.80,
special advertising price, is paid, afte{) which books become
my property. Year's Consulting ‘Membership to be included
iree.

Employed bu......cone 5 wmals e o s a7 rra o0 o

Benployer's Address.....coocranancannnsaranaoceineloneces

| Custom Set Builders

Browning-Drake has an interesting
and unusual proposition. Take
advantage of the fact that more
Browning-Drakes are built than any
other.

Write today

BROWNING-DRAKE CORP.
CAMBRIDGE, MASS.

Barawik, the first and oldest radio
specialty house, offers you unuosual
service this year. Bigger stocks, {
icker shipments, lower prices.
al with an old éstablished, reliable
house. Get honest goods, honest service,
henest prices. Barawlk service makes

ou )
more money. Send now for big new Catalogshowe

ing lowest wholesale prices. = £
BARAWIK CO. CHICAGO U, 8. A

IMaif This Coupon Now for Free Radio Gui
— e B S e T i s T T D et T B P S e

Please say

Successful Home Television
(Continued from page 923)

readily. Decrease the friction, and the
image will rise if the speed is too great, or
descend if it is not suflicient; in either case,
it will be quickly brought to adjustment.

Mr. Demikis, whose station is at 3128
Warren Avenue, Chicago, gives the follow-
ing figures for the constants of his
apparatus, diagrammed herewith (Fig. 1):
Coils for short-wave set, primary 8 turns
No. 18, 5.C.C.; secondary 40 meters, 6 turns
No. 18, 80 meters 13 turns, broadcast range
70 turns No. 24 S.C.C.; tickler 6 to 10 turns

' No. 24 S.C.C.; grid leak, 3-megohm; grid

condenser .00025-nf.; variables, C 170-mmf.,
Cl 300-mmf.; choke coil RFC, 150 turns
No. 28 D.C.C. on a one-inch tube; C2, .001-
mf.; C3, .0l-mf.; R, 0.I-meg.; RI, l-meg.;
R2, 0.5-meg.; R3, 0.25-meg. In sketch, I
is an idle motor used as a bearing, D the
driving motor of the disc, and R the re-
versing switch.

The reactance coil used, whose dimensions
are given, is wound with No. 13 S.C.C.
wire.

TELEVISION

SCHEDULES
Rapro News will be
glad to hear from
other experimenters
who have had good re-
sults with picking up
television signals, and
who have found
changes or adjust-
ments in  the appa-
ratus effective. While

MOTOR

WASHING-MACHINE

Radio News for April, 192¢

to 6 p. m, E.S.T, Mondays, Wednesdays
and Fridays. Power, 2 kilowatts.

W3XK, Washington, D. C., 187 meters
and 47 meters, standard; 8 to 9 p. m,
E.S.T, Monday, Wednesday and Friday.
Radio movies only. Power, 250 watts, with
a 5-kilowatt transmitter authorized.

W2XAD (WGY), Schenectady, N. Y,
has been conducting tests on a special 19.56-
meter wavelength, considerably shorter than
its former wave, on Tuesdays, Wednesdays
and Fridays from 1:30 to 2 p. m, E.5T.
and from 11:5 to 12:15 p. m. on Sundays.
W2XAF, on 31.48 meters, operates on Tues-
days from 12 to 12:30 p. m. These are 24-
line, 20-frame pictures.

Other stations are under construction, or
awaiting a final as-
signment -of frequency
and hours, like
WRNY-W2XAL and
WCFL-WIXAA. In
thesc cases the short-
wave transmissions
had been made simul-
taneously with those
on the broadcast band.
By the time that
this issue reaches the

A glimpse at Myr. Demi-

kis’  televisor assembled

for -operation. The con-

structional date ave given
i the text.

reader, it is probable that greater activity
will be under way in television broadeasting.

The Radio Corporation of America has
been authorized to operate at New York a
5-kilowatt transmitter on 20 meters, under
the call W2XBW. The short-wave trans-
mitter W4XA of station WREC, Memphis,
is on 1225 meters; that of W6XC, Los
Angeles, on 66 meters. (As television chan-
nels for short-wave work run up to 10¢
kilocycles, they are much wider than speech
transmission in their tuning.)

REACTANCE
oL ——

PLUNGER.
IRON

3

REACTANCE
coi

O O

The connections of the

regulating mechanism. A
plunger iron, by incredas-
ing the reactance of the
coil, slows the motor
accordingly.

y
=

there has been some delay in the progress of
television broadcasting on the longer waves,
because of the restrictions placed on this
work by the rulings of the Radio Commis-
sion, it is still continuing on short waves.
Some of the more or less regular schedules
reported are:

WIXAY, Lexington, Mass., 62 meters
(just below KDKA}); “standard” scanning
— 48 lines, 15 frames a second—3 to 4 p. m.
and 7:30 to 8§ p. m., E.S.T. Power 300 watts.

WSXAV (KDKA) 62.5 meters, 60-line,
20 frame; largely motion-picture work. 5:10

wann- americanradiohistory-com

> , _L_rovac
REVERSING STARTING
SWITCH SWITCH
Fig. 2

Experimental visual broadcast channels
between 130.36 and 149.76, and between
101.63 and 109.08 meters have also been
indicated by the Commission; and for the
amateurs, the lower part of the uppermost
band (150--175 meters) and the 5.00-5.35-
meter range. The latter, however, is highly
experimental for even the most advanced
amateurs.

TELEVISION ON A RURAL ROUTE

Another experimenter who has been re-
ceiving the “radio-movie” transmissions over

you sew it in RADIO NEWS
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They Could Hardly Believe

Their Own Ears -

when I Switched to Ground Wave Reception

8 no use trying to listen in to-

night,”” said Bill as I took his hat.

“Jane and I tried to get reception
durmg dinner but all we got was static.
It's usually this way—just the night they
broadcast Paul Whitman’s band or some
other good program it’s spoiled by howls
and fading. Why own a radio at all?”’
he ended up disgustedly.

“Perhaps my set will do a little better,”
1 suggested I had a surprise in atore
for him!

“Ie looked doubtful as I turned on the
set switch, I had left my old aerial an-
tenna attached on purpose and soon the
room was filled with an ear:splitting excuse
for music. Manipulation of the dials only
served to make it

violins, the stirring sobbing of saxophones,
the clear pure notes of a clarinet brought
Bill to his feet! Jane looked dumbfounded.
Even my wife, who had not paid much
attention to my preliminary tests, was
amazed. “What did you do to it?” she
demanded. “I think he bewitched it,”
Jane accused. The music went on, clear
and strong, with only a long moan or
slight jumble now and then to remind us
of the storm raging outside. The static
was so greatly reduced that we hardly
noticed it, The important thing was—
we were getting one of the year’s best
programs with scarcely any trouble on
a wild, stormy night.

”

“You see,” I expldmed later to Bill,

buried my new

worse ot to choke down
reception until it was
bardly audible. Oec-
casionally it faded out
altogether and I could
picture the roof aerial
swaying helplessly in
the strong wind, Then
the jumble and howls
would start up again
until my wife finally
shouted above the din,
“Turn that thing off
—it’s terrible!”
““Satisfied, I laughed
and dlsconnectmg the

Underground Aerial

St. Clair and Erie

Gentlemen:
underground aerial,
January 27, 1929

SUBWAVE-AERIAL 1]
STALL ED 56 FEET FROM 66,000
OLT POWER LINE

Suite 618, St. Clair Bldg.,

Regarding a test with your
‘‘Subwave-Aerial.”’ On as ‘strong in the
, Mr. Frank Smith and I
drove out near the Sanitary Distriet power the air.
plant in a Ford Sedan. We stopped about
50 feet distant from the plant’s 60,000 volt
transmission line and dug a small hole,
into which we dropped the Subwave-Aerial. lated some way to
We Icft the two sets we brought with us
in the sedan. attaching the lead-in wires
of the Subwave-Aerial first to one, then the bined
old aerial and ground other. One set was a 5-tube KFreshman—

underground aerial
GETS X IN- about two feet be-
low the ground, where
wind and storms can’t
affect .it so easily.
It has certainly been
proved tonight that
radio waves are just

Products,
Sts., Chicago, Il

ground as they are in
They call
this thing “Subwave-
Aerial” and it’s insu-

keep out interference
and noise. TIt’s com-
with a scien-

wires, I then attached the other a_single dial Atwater-Kent, tific ground so I'm

the lead-in wires of Model 35, Weo used the ¥ord battery. sure now that I have
At 15 minutes to six we got WCCO, the correct ground

my new underground St. Paul, Minnesota, It eame in loud and

antenna, which I had ; : connection.  And  all

= Y clear at 27 on the dial. 'There was not the this isn’t costing me

installed just before § slizntest interference from the 60,000 volt

dinner. ‘Now listen!”
I commanded.

T he Thrill-
ing Test

“*As though by magic,
the sweet high notes of

same conditions.

power transmission line oniy 50 feet away.

At 20 minutes after six, we got Toronto,

ﬁlrst 1m'lhonelset and then the other. 1\Ve s

plainly heard the program, which was be- nec repairin

ing sponsored by a Spartan Radio dealer. b g after
It was impossible to get reception at

W1 with an overhead aerial under the

Yours truly,

any more than my
old aerial antenna that
I've nearly broken my

wind storms like this.
And last but not
least,” 1 finished tn-

umphant]y ‘111
I‘ Bennett Smith, never need to touch
Harry R. Jackson. it again. It’s guar-

antced for 25 years.”

“ITardly necessary to say that Bill went
home with the name and address of
the Subwave-Aerial manufacturers in
his pocket.”

Test It Yourself—Free!

The above story illustrates the results
for which the designers of the Subwave
Acrial  struggled for months, At last,
enthusiastic reports such as this from
Radio ¥xperts reproduced here, proved
that. they had succeeded. Now you have
a chance to prove the merits of this great
new radio development for yourself. Try,
if possible, to pick a night when static is
bad and make the thrilling test, It’s fun!
And if you are not more than pleased
with Subwave-Aerial, the test won’t cost
you a cent. We feel safe in saying, how-
ever, that once you've heard the amazing
difference in reception and realize the
wonderful convenience of this modern
combined antenna and ground, you’ll
wonder how you ever put up with the
old-fashioned, dangerous, inefficient
methods, Be sure to send at once for all
the interesting details on the development
of Subwave-Aerial. Tt's the newest, most
thrilling_thing in the romantic world of
radiot Use the coupon blelow. Till it in
and mail it NOW!

’
UNDERGROUND AERIAL ,’
PRODUCTS s
Suite 618, St. Clair Bldg. o
Dept 827-EW.,, ¢
St. Clair & Erie Sts. &
Chicago,

& Test Offer.
1. 2

,’ INIQIMNE. b herec s s Nmamss e e ot o

, AdAress...upoeciveieneenceaseeanenans

é)lalr & Erle Sts.,
Chicago, Ill.

Ruash illustrated literature on the new
Subwave-Aerial and details of your Free

UNDERGROUND Agrrian

Propucrs,

Suxte 618, St Claxr Bldg.,

.+

Please

say you saw 1t in RADIO NEWS

www americanradiohistorv com
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H DRIVER.

gg;';rs,;'ee'—: h:gﬂ;vered <ruclble
rge 8

under nhsxruc‘tm:lsl

wOon't-
pon-knaol other uses

g~
Sent Free on Nacen

Interest
ed In Factory Renresentative Propositiont

Dln User Literature! TﬂEﬂﬁs‘_}_i‘sAlEs coRD'N

Eg.4809 N, s and
A Ave., CHIcAGO, I,
t CLIP HERE~Mair 7o = $ ,
- e me mv e mw mm
Also FREE ON COUPON—_the :$5,000"CIRCULAR

giving amazing 125 - Picture story of

The*“Pochket Machine Shop!”’
YN "5 with“its 1.-TON POWER-GEAR
- It Outgrips a

The *‘hand-grip*
of.a tiny Rubber band holds g
i the Hardest-to-Hold thing =
known against a 300-Pound Pulll
its 10-to-1
(BEREEEDE N nision
R B D & the 1.TON GHIP o
BB BDBP@ Yot ~YoU can

An Automatic Lock-Grip Ratchet Wrench

p. Qﬁ Speed VISE
y e Parallel
4

PLIERS
Plus

No. 2 —for all Pipe

chain, spring-mak- work,* chewed’’nuts
ing, tence work,etc. in tight places, etc,
No 1, Universal—for ALL Pllers, Nut Wrench,
Vise and Clamp, Spring-making Work, etc.

EIFECEWSH, PIERENCH KIT

(Say **Eye-tel—Flash’’) ‘The T.N.T. of Tools’*

You get ‘p-'e amazingly Quicker, Better. Easier,
WUniversal Tool Service o Nos. 1, 2 & 3—Convert-
éble in 1/5 second—in this new 24-Ounce Master
Tool Kit—for the Price of One Good Tool; yetit
Does the Work of the best other tools Welghing
&0 pounds and Costing $50.00!

#Hundreds of Thousands of Men and Women
are using these wonder Kits to_make Homes
and Estates more comfortable —Farms, Shops,
etc., more profitable; to ?et more and better
service from Auto’s and aif mechanical devices
with a huge saving in_money, time and energy!

Used by the U. S. Army and Navy. Just try a
PlieRench Kit Once, and you’d no more go
back to other tools than to the ancient Ox-cart!, |
With each Kit a 64-page Manual of Mechanics

A GUARANTEED] SUPER.QUALITY PRODUCT

(2.4

No. 3—for_all Wire,

- (©°29 J.E)
Also Big Spring and Summer Mone; Maker
a

Representatives—Full_or Part Time
Amazing Demonstr’n sells at sight—makes $75-5200 week-
. sonal Demand Doubles Profits. A Ga.

epr.made $97 in 20-Min. Group Sale; a Mich.Repr.5368 in
12 days; another $379 in 5§ days, Everybodyv wants the Kit!

Mail Valuable Coupon Above NOW!

RADIO OPERATORS |
WANTED

Radio operators
are officers
aboard ships.
Well paid, pleas-
ant work, travel.
You can qualify
in a short time in
our well eguipped
school under ex-
pert instructors.

Write now for |

P

West Side Y. M. C. A.
Radio Institute
319 West 57th St., New York, N. Y.

free booklet on
. “Opportunities in
Radie.”

Everything in
Radio at Wholesale

We supply every radio need from
our mammoth stock of kits,
parts and sets of latest design.
Expert
attention; immediate service.
Write for big, illustrated Cata-
log “B.6.”

Allied’Radio
ORPORATION
1|{ wW. . LAKE STRE_ET. CHICAGO

Lowest wholesale prices.

Please say you

a considerable distance is Bernard Bievhals,
of Fond du l.ae, Wisconsin, which is nearly
700 miles airline from Washington. e
writes:  “I have been recciving these for
the past several weeks, and have received
some good imnages, though I have been
bothered a lot with fading. On January 11

DRIVING SHAFT

Fig. 3
The taking up of screws on ouc side or the
other corrects warping of a record disc.

1 was able to see the movements of the lit-
tle girl with the ball very plainly for about
ten minutes.

“I am using a detector and five stages
of vesistance coupling; the scanning disc is
a 12-inch phonograph record drilled with
48 apertures, 1/32-inch. Several images
appear at the same time, but I am able
to maintain better synchronization. T usec
a 6-volt auto-horn motor, which drives the
dise nicely, because I have no clectric light.

“As all discs wobble, I mount wmy disc
by the following method, which may be of
interest to other experimenters; a 3-inch
disc is cut from a piece of hard rubber. A
hole is drilled in the center and four around
the edge; the record is then drilled to mateh.
Four 6/32 screws are run through disc and

SCREWS

Fig. 4
The serewe method indicated is to center the
phonograph record used as the scanning disc.

record, and by adjusting them the record
may be made to run very smoothly. In case
there is a slight eccentricity, brackets may
be mounted as shown (Fig. 2) and by ad-
justing these it may be rvemoved.” (Nore:
The high speed of revolution of a television
disc renders it highly desirable to xk~ow
that its fastenings ave strong enough to
withstand any strain which may be put upon
them, even though the disc be of light ma-
teriul.—Epiron.)

Radio News for April, 1929
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A RADIO
MYSTERY

Forfouryearsorso,wehave been experiment-
ing with a device to improve radio reception.
Ourinnumerable testsshow, yes prove,that
our device has real merit—that it “sweetens”
music and the speaking voice, that it stops
much, if not all, of the ordinary static—that
it increases sclectivity—that it sharpens DX
reception very perceptibly.

But we are not satisfied

Howeverconclusiveourowntestsseem,weare
potsatisfied. We want to find out what happens
whenyou tryourdevice—wewantto know how
much you can better your radio performance.
For want of a bettername,we
call our device a “static filter”.
Perhaps“Super tone” more ac-
curately de- scribes its per-
formance. Anyway the price is only $2.25—
a very nominal price, if even a small part of
vour static interference and noise is elimina-
ted. And you run no risk —for we positively
guarantee our “Supertonc” device to passyour
tests, or we refund your money in full.

Unusually explicit directions accompany
every “Filter”, and it is easy to install and
adjust. Send your $2.25 today. We will greatly
value your judgment.

Wi R'I;QOMPAN{

Makers of Dim-a-lite and AC Voltage Regulators

5221 Greene St. Philadelphia, Pa.
@IIIIIIIIIIIIIIIIIIIIIIFIIS

Radio’s largest
kit supply house

ESTABLISHED 30 YEARS

We Have Complete Kits
FOR ALL CIRCUITS

Now appearing or which have appeared
in “Radio News’’ and other publications.

Dealers and professionals
Set Builders, write for our

NEW WHOLESALE CATALOG
Hi-Q 29 Kits in Stock
Silver Marshall Kits

National and Aero
Short Wave Kits

Convert your present set to the low-wave bands.

Amertran
Power Equipment

Write for FREE BLUE PRINT
for the new 250 push-pull power amplifier.

M. & H. Sporting Goods Co.
512 Market St., Phila., Pa.

Travel on

“Uncle Sam’s” Payroll

RAILWAY POSTAL CLERKS
MAIL CARRIERS

$1700 to $3000 Year

Many U. S. Government Jobs Obtainable

MEN —WOMEN, 17 UP SHORIR, RS PON

Paid Vacations

RADIO NEWS

Steady Work No Layoffs

saw tf in

www americanradiohistorvy com
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COUPON *3‘—7’ FRANKLIN INSTITUTE
/ Dept. P182, Rochester, N. Y.
Pa Sirs: Rush to me, WITHOUT

Vs = CHARGE, FREE 32-page book with

V3 st of U. S. Government positions open
7 to men and women, and full particulars
7 telling how to get them.
A T L T Pt e e 000
ZAGETESS it ittt ereans ot ann e bl
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NEW ISSUE!
JUST OFF THE PRESS!

“forDealers, (ommunily Set Builders, General Repairmen »
il and Agents/

Our new, HUGE 260 PAGE WHOLESALE
CATALOG No. 19 enjoys the enviable dis-
tinction of being universally accepted by the
RADIO TRADE in the same manner that
a school treasures the Dictionary and En-
cyclopedia Brittannica—or the home the
Bible and Almanac!!

The preparation and distribution of this
MAMMOTH Catalog COSTS A TRE-
MENDOUS SUM-—the huge volume of
business derived from it warrants this cost
as well as the genuine pleasure it gives us
to know that those “in the know” regard our
catalog AS THE OFFICIAL ORGAN OF
THE 1929 RADIO SEASON1!!

This FREE CATALOG is literally a most
valuable ENCYCLOPEDIA—YOU cannot
well afford to be without one—and, you do
not have to. Your request for one is all
that is needed! A day or two later, it is
in your possession. Surely, a TEST OF
OUR PROMPTNESS PLEDGE!

And we are right on the job, ready
to supply television apparatus, too!

We list more such parts than
appear in any other Radio Catalog.

Those having No.
18 Catalog should
immediately send
for No. 19. ALL
PRICES HAVE
BEEN REDUCED

260 PAGE TREMEN .

DOUSLY'!

RADIO !

P
'

Blu” from Radios Oldest Mail

% ' < CATALOGUE

7 \/\\\ = o = — scribed in this issue.
D Do F RE F sendtfgrcpgices l
; / ° at once

We can supply any
parts and kits de-

Order House!

T g i di il Order Business, we have learned from EXPERIENCE how such an organization must be efficiently run in order

) GAINAND RETATN THE BOOB N ILr OF QUR CUS O ERS, Lot o SRMINED GOAL, RADIO SPECIALTY COMPANY OFFERS

TO SHIP ALL ORDERS IN FROM 6 TO 24 HOURS—OFFERS YOU 100% QUALITY MERCHANDISE ON A S7;RICT JlrIONEIY-BACK BASIS IF

NOT TIROUGHLY SATEIST AND oreps 300 ME wencEafnles 71 ansgtbT Ko e N p S e e

FENE By S TEen o WIKE Yuy ever}éIf:’f{d\sxiisx}?Y'"i\l}l:\lix’i‘r}Afll\lﬁ?)t!e lf\e:d txgatxll:il:rpledgg, we owe our daily increasing patronage, It will pay YOU to
be numbered among our many thousands of customers! A trial is all we ask!

L/ 4

y v NDISE IN THE COUNTRY. On
CATALOGUE CONTAINS THE LARGEST ASSORTMENT OF RADIO MERCHA ] A nly the
o co kas l xonyslt‘ successful manufacturers’ products are listed—such lines as PLLOT—SILVM&-M:'\BSHALL—CARTI‘JR—AE}EO—YA}\I EY—
' TOBE—HAMMARLUND—AMERTRAN—CUNNINGHAM~—DONGAN—THORDARSON—MUTER, etc., ete. THE LATEST IM-
: PROVEMENTS IN RADIC ARE LISTED AND THOROUGHLY DESCRIBED IN THIS
CATALOG: A.C. ALL LLECTRIC Sets with self-contalned ABC power supply—Public Address Ampli-
fier systems—A.C. Set Converters—A and B

And, if we do not list In our cata- /
log your Radio requirements, WE
WILL OBTAIN SUCH PARTS, %
BILLING YOU AT THE USUAL
TRADE DISCOUNTS!

Shield Grid Tube
FF

98W PARK PLACE, NEW YORK

GREAT
eliminators—Dynamic Speakers and Units—Magnetic

Speaker Chasses — 250 Tube Amplifiers — Alrplane Cloth 8 eakers — Push-Pull
Power Amplifiers—Electric Phonograph Turn-Tables—Combination Radic and
Electric Phonograph Consoles—Speaker Tables—Short Ware Sets and AdaDters—

Kits—Television Parts. LOGICALLY. HOW (AN YOU
AFFORD TO BE WITHOUT OUR CATALOG—SEND FOR ONE NOow!

.

Please seay you sew it in RADIO NEWS
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NO “TUBES’”’ -NO ‘B’ BAT-
TERIES - NO COSTLY
“ELIMINATORS”

WITH THE

SKINDERVIKEN
TRANSMITTER UNIT

Simple microphone unit provides a most effec-
tive and inexpensive way to satisfactory speaker
operation. Easy to build and operate circuit.

Everybody can do this now with
a Skinderviken Transmitter Unit.

The unit is fastened to the dia-
phragm of the speaker unit. It wi
act as a “‘microphonic relay.” Every
time an incoming signal actuates
the diaphragm, the electrical resist-
ance of the microphone unit will be
varied correspondingly and the cur-
rent from the battery, in series
with it and the loud speaker, will fluctuate accordingly.

Thus the problem of securing sufficient power
to actuate the loud speaker is simply and adequately
solved.

The results from this very novel and simple unit
will astound you.

The expense of this hook-up is trifiing compared
to the elaborate tube circuits that give no greater
actuation of the speaker. N

Besides this there are many other valuable uses in
Radio Circuits for this marvelous little unit. Every
builder of Radio sets should have a few on hand.

LISTENING THROUGH WALLS
This Unit makes a highly sensitive detectaphone,
the real thing—you listen through walls with ease.
Plenty of fun and real detective work too.

CONDUCTING SOUND THROUGH
WATER

Make yourself a mimature submarine signaling

spparatus like those used during the war. Simple

cireuit with this microphone unit gives splendid results.

12-PAGE INSTRUCTION BOOKLET

containing suggestions and diagrams for innumerable
uses, furnished with each unit.

P. G. MICROPHONE TRANSFORMER

A Modulation Trans=-
former specially de-
signed for use with
the Skinderviken Trans-
mitter Unit. Has many
other uses. Primary

resistance, sz

1% ohm;sec-
ondary, &5
"FOR SALE AT LEADING DEALERS
Or Order Direct, Using Coupon Below

ohms.
"SEND KO MONEY

‘When the postman delivers your order you pay him for
whatever you have ordered, plus a few cents postage.

PRESS GUILD, INC. R.N.-4-29
16-18-R—East 30th St., New York. N. Y. .
Please mail me at once as many of the following items
as I have indicated.
«+..Skinderviken Transmitter Units at 95c. for 1; $1.75
for 2; 8$2.50 for 3; $3.20 for 4.
....P. G. Microphone Transformers at $2.
When delivered I will pay the pDostman the cost of the
{tems specified plus postage.

D £ 1Y T TR EE
Address.....ocinacceenes 5080 6 AEs BRSO0 6 5 7006 b 3G -2 ¢ ¢, AGH0
[+ N < 1 - 1 T T

Please say

Movie Radio Messages
(Continued from page 908)

Storage batteries are used throughout for
all receivers, the former being cared for by
means of a “charge-discharge” cabinet in
which all batteries are contained; suitable
charge-discharge switches are mounted on
the doors of the cabinet. )

A remarkable feature of the trafic now
being carried on with the Byrd expedition
is found in the “duplex” transmission and
reception being accomplished by both sides.
In order to meet the extremely heavy traffic
of transmitting press dispatches, which
often total 3,000 and 4,000 words during
the course of an evening, Byrd’s operators
have found it more convenient to employ
two transmitters, operating simultaneously
and each handling its share of the traffic.

To co-operate with this emergency meas-
ure the Times’ radio staff has installed a
“remote-control” receiver, located in Mr.
Meinholtz” home, about twenty-five miles
from Times Square. In this manner, the
latter receiver and the set in the station
are engaged in copying simultaneous trans-
missions from the Antarctic; thus cutting
the time required in half.

What’s New in Radio

(Continued from page 913)

The characteristics of the new tubes, which
may be preserved for reference with pre-
vious tables, are:

A.S. Screen- Intermediate
. Grid Tube Power Tube
Filament volts (A.C.)

2.25—2.5 2.5 2.5
Control-grid volts 1.5
Screen-grid volts 75 . R
Plate volts 180 180 250
Bias volts 33 50
Amplification 420 3.5 3.5
Plate resistance, ohms 400,000 6,000 6,000
Mutual conductance 1,050 1,300 1,850
Plate current, milliamps 4 26 32
Output impedance, ohms 1,950 1,900
Max., undisturbed output,
milliwatts 5 4o 750 1,600
Manufacturer: Radio Corporation of

America, New York City.

40 Non-Technical
Radio Articles

every month for the beginner, the layman
and those who like radio from the non-
technical side.

SCIENCE AND INVENTION, which can
be bought at any newsstand, contains the
largest and most interesting section of
radio articles of any mnon-radio magazine
in existence.

Plenty of “How to Make It” radio arti-
cles and plenty of simgplified hook-ups for
the layman and experimenter. The radio
section of SCIENCE AND INVENTION
is so good that many RADIO NEWS
readers buy it solely for this feature.

Radio Articles Appearing in April
SciENCE AND INVENTION Magazine

NEW RADIO PICTURE SYSTEM

DYNAMIC SPEAKERS—
By Paul L. Welker

NEW RADIO DEVICES
RADIO ORACLE
LATEST PATENTS

www americanradiohistorv com
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| CONDENSERS AND RESISTORS |

False Economy
Iz Costly

Nothing is likely to prove as costly
as a cheaply made, over-rated con-
denser or resistor.

Whether you are a manufacturer,
professional set builder or experi-
menter, you cannot afford the high
cost of a cheap condenser or resistor.

Aerovox condensers and resistors
are conservatively rated and thorough-
ly tested. They are not the most ex-
pensive, nor the cheapest but they are
the best that can be had at any price.

A COMPLETE CATALOG Yith illustra-

tions and de-
tailed descriptions may be obtained free of
charge on request.

T he Aerovox
Research
Worker is a
R ‘ h | monthly pub-

=— =1 lication that
will keep you abreast of the latest radio de-

 velopments. Your name will be put on the

mailing list free of charge on request.

1009, VOLTAGE
PLUS 5 EXCLUSIVE FEATURES
1. Double Socket Outlet for A.C.
Set and Dynamic Speaker or
for A and B Eliminators.
Antenna and ground con-
nections.

Line Switch,

Fuse protection of entire set.
Perfect Link between your
Set and light socket.

X-L LINK
Eliminates all irregularity in line
voltage—the bane of A.C. recep-
tion.  With the X-L Link your
tubes last full life and give
maximum service be-
cause they are pro-
tected from the de-
structive effect of high
voltage fluctuations
which weaken or burn
cut the filament. Re-
ception is smooth and
clear without strain or
distortion. $5.75

No_comblicated connections—one wire operates everything
including ground and antenna. Perfect, unfailing control
of line voltage surges that gives you full reception value.
Install an X-L Link and note the difference in tube
performance. At your dealer or Dostpaid on receipt of
price. Write for FREE folder.

Also Manufacturers of X-l Variodensers and Push-Pgsts.

SUSCoRE

adio Laboratories

Dent. A, 1224 Belment Ave., Chicago, 11, °

WRITE
TCDAY
Send for large, new il-
lustrated Catalog “B-6,”
showing the latest of
everything in radio at
wholesale prices.
- Allied/Radio
3 CORPORATION
Il W.LAKE STREET, CHICAGO

vou saw it in RADIO NEWS
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Rockville, Conn,

Chemical Institute of New York, Imsc.,
86 West Broadway,

Hew York, N. Y.

Gentlemen:

You will probably be pleased to learn

one of the lessons gave me an idea to turn
ny chemical knowledge to profitable account.
I am now making & varnish &nd paint which
underselles’ the other type products by $3.80
a gallbn, in some casee more, Have been re-
ceiving gallon ordera-from painters during
past week which has netted me a profit of
413.50 for my "epare-time chemical industry.

Chemical Formulas are the basis of, not one,
but thousands of big profit sparetime busi-
nesses, such as selling soaps, cleaning and
polishing compounds, paints, acids, inks,
cements, extracts, glues, gold, silver, and
bronze lacquerings, oils, perfumery, rust
removers, etc.

With a knowledge of chemistry you can beat
J. J. Kelly’s record by many do%,lars a weelk.
You need not be dependent on wholesale or
retail companies to supply your finished
products for sale.

You can make up your own products at
home and sell cheaper than any competitor.
That means quick sales in large quantities.

YOU CAN BE A TRAINED CHEMIST
Through Our Home Study Course

To qualify for this remarkable calling re-

Chemistry Student turns
into big Sparetime Profits!

Because he knew how to prepare his product from a knowledge of chemistry, J. J. Kelly
produced a highly profitable article far below the price of organized competition.
Sales came easy—because competition was overcome.

Boundless Sparetime profit opportunities from
Chemical Formulas—for those who grasp them

:\

¥any thanka for your training thus far.

Youre very truly,

A I\

Chemistry solved his problem.

merly it was necessary to attend a university
for several years to acquire that fraining,
but thanks to our highly perfected and thor-
ough system of instruction, you can now stay
at home, and let us educate you in Chemistry
during your spare time. Iiven with only
common schooling you can take our course
and equip yourself for immediate practical
work. Dr. Sloane gives every one of his
students the same careful, personal super-
vision that made him celebrated throughout
his long career as a college professor. Your
instruction from the very beginning is made
interesting and practical, and we supply you
with apparatus and chemicals for perform-
ing the fascinating analyses and experimental
work that plays such a large part in our
method of teaching, and you are awarded
the Institute’s diploma after you have satis-

T. O’CONOR SLOANE
A.B., AM., LL.D., Ph.D.

Noted Instructor, Lecturer,
and Author. Formerly Treas-
urer American Chemical So-
ciety and a practical chem-
ist with many well-known
achievements to his credit.
Not only has Dr. Sloane
taught chemistry for years,
but he was for many years
engaged in commercial chem-
istry work.

quires careful specialized training. For-
EASY MONTHLY PAYMENTS

You don’t have to have even the small price of the course to start. You can pay
for it in small monthly amounts-—so small that you won’t feel them. The cost of
the course is very low, and includes everything, even the chemistry outfit—there
are no extras to buy with our course. Our plan of monthly payments places a chemical
education within the reach of everyone.

EXPERIMENTAL EQUIPMENT FURNISHED TO
EVERY STUDENT

We give to every student without additional charge his chemical equipment, including
fifty-two pieces of laboratory apparatus and supplies, and fifty-two different chemicals
and reagents. These comprise the apparatus and chemicals used for the experimental
work of the course. The fitted heavy wooden box serves not only as a case for the
outfit but also as a useful laboratory accessory for performing countless experiments.

Don’t Wait—Mail Coupon Now!
CHEMICAL INSTITUTE OF NEW YORK, Inc.

16-18-R—East 30th Street NEW YORK, N. Y.

factorily completed the course.

MAIL THE COUPON FOR FREE BOOK

ocxliri);}thi coupon bﬁlotx)v_and mailbit at once. Your name and address
ie coupon will bring you by return mail our interesting free
OPPORTUNITIES FOR CHEMISTS,” and full par-

bool,
ticulars about the course and what it will do for you.

CHEMICAL INSTITUTE OF NEW YCRK, Inc.
Home Extension, Division 4, 16-18-R~—East 30th St.
New York, N. Y,

l . Please send me at pnce,fwitgout any obligation on my part, your
or Chemt

RN-4-29

ee Book, Oppor , and full particulars
the Experimental Equipment given to every stud%nt;. 2hout
I tell me about your plan of payment.

Also Dlease

Plecase say you saw 1t in

RADIO NEWS
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A Voltage Regulator
' for Three Dollars!

The problem
of line volt-
age control
is very im-
§ portant but
Enot at all
i difficult nor
# expensive to ¢
' solve.

A Centralab

Il

S

Radio Con- |
trol Box will
adjust the

Ty Ty e T Y

LIST PRICE. line voltage
$3.00 to adapt it
to any set. It 1]

is easily attached by simply plugging
the set into the Control Box and the:
Control Box into the wall., Thén a
simple adjustment and your set is per-
manently protected from the danger
of excessive voltage caused by line
fluctuations.

e

s

Send for interesting Booklet—"“Volume
and Voltage Controls—T keir Use.”

ae

Central Rad10 Laboratories

| {{@entzalab) )

20 Keefe Avenue Milwaukee, Wis.

NEW!90Volt .

' Power Unit

G T D —)

Positively Eliminates
Hums, Line Noises, etc.
Greater Volume and
Clarity Guaranteed

Non-acid and noiseless. All detector and Intermediate
voltages plainly marked. Simpler to hook up than dry
cells. Operates 1 to 12 tubes. I not thoroughly satis-
Aed return after using 30 days for complete refund.
Guaranteed further 2 years. For 110-120 volts A.C. 25
to 6 cycle current, 90 volts, $12.75; 11214, $15.25;
135, $17.50; 157 33, $19.50; 180, $24.00; 202 14, $26.00.
Also buﬂt for D.C. current 110 and 32 volts at only
$3.00 additional, any size above. Ample stocks—saine
day shipments. Sxmply say—ship C.Q.D. or write for
my Interesting literature, testimonials, ete.

B. HAWLEY SMITH

350 Washington Ave., Danbury, Conn., U.S.A

Send for WESTERN RADIO |
New 1929 Catalog
LATEST and FINEST nationally known A.C. sets,

congoles, cabinets, speakers and accessories at
Catalog sent FREE on request.

LOWEST PRICES.

WESTERN RADIO MFG. CO.
128 W. Lake Street, Dept. RN—4, Chicago

Please say you saw

The «Space-Charge Autodyne”

(Continued from page 932)

After the proper precautions have been
observed, the shield is taken apart and the
proper components are mounted on the bot-
tom section; the matter of exactness in
drilling hardly need be mentioned, after the
illustrations have been scen. So close are
the components mounted in relation to one
another, that it is obvious the design of the
set shown here will not tolerate an error in
mounting any instrument.

While it is true that the possibility of
grounding the terminals of the various com-
ponents is constantly before the constructor
during the course of assembly, there are
actually only two cases where special care
must be taken; these in mounting the am-
perites, R5 and R6. One of the mounting
details is shown in Fig. 4 and illustrates a
simple but efficient method of avoiding
short-circuits to the shield; simply elevate
the mountings on three or four metal or
fiber washers. Still another method is to
place a strip of cardboard under the mount-
ing.

In the same compartment with the am-
perites are the audio-frequency transformer
T1, which is a rather small component hav-
ing a 6:1 ratio, and the resistance coupling

BASE PLATE OF
ALUMINUM SHIELD BOX.
1 \
y \
] | \
W )

E- —>

=

SPACERS ( METAL OR CARDBOARD)

- SHOWS HOwW TO MOUNT
RESISTORS R5 & R6 -
Fig. 4
The metal end pieces must be kept from con

tact with the shield, to awoid a short-circuit
of the “A” battery.

unit comprising the .01-mf. fixed condenser
C7 and two resistors, R3 with value any-
where between 50,000 to 250,000 ohms, and
R4 with a value up to one megohm. The
latter two constants are to be found by
experimentation and the best resistance,
when determined, is adopted The radio-
frequency choke coil RFC is a manufac-
tured PlOdllCt with inductance of 114 milli-
henries, and is convenient for this particu-
lar type of layout because its bakelite cas-
ing prevents any danger of shorts to the
shield. The sockets, of course, require no
special mounting instructions, nor do the
phone-tip jacks, J-J; in the former the
solid bakelite form offers no difficulty, while
in the latter fiber washers are supplied by
the manufacturer for mounting these com-
ponents on conductive surfaces.

ANTENNA REGULATION

The antenna coupling condenser Cl may
be constructed by the builder in any form
he desires; such a capacity-introducing de-
vice has been described so often that it has
become something of a pastime to devise
new methods of assembling these gadgets.
Some builders employ coins, such as pennies,
dimes or nickels, separated by the space of
a fraction of an inch, which is adjustable;
others construct more pretentious affairs
weighed down with adjusting screws and
what not, offering very fine adjustment.

All in all, the antenna coupling capacity
is obtained by nothing more than two small
pieces of metal forming a condenser; such

it in
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EVERYBODY'’S AVIATION

GUIDE is a complete discourse
on practical aviation, by MA JOR
VICTOR W. PAGE, one of the
leading men in the field. Unlike
most books of Instruction,
EVERYBODY’S AVIATION
GUIDE 1is written In a unique
question and answer fashion,
which makes the subject far
easier to study and a great
deal more attractive as an in-
struction course.

This book was recently published and
is absolutely up-to-date in every way.
It has had very favorable criticism
throughout country-wide aviation cir-
cles and has been highly recommended
by all those in a position to pass
judgment.

We list here the contents in order that
you may see for yourself how com-
pletely the field of Aviation is covered.

Contents:

Early Aeronautic History—First Flying
Machines—The Atmosphere
Forms of Aircraft—Airplanes and Air-

nghter-Than-Axr Craft—DBalloons and
irigibles

How An Airplane Flies—Elementary
Aerodynamics

Airplane Parts and Their Functions

Fuselage Forms and Landing Gears

Wing Arrangement and Construction

Power Requirements, Engine Types and
Engine Location

Aircraft Propellers, Design and Applica-
tion

Airplane Equilibrium and Control

Official World and American Air Records

Price

Over 248 pages
Beautiful red cloth binding—Title in gold
Replete with illustrations

WRITE DIRECT TO

CONSRAD CO., Inc.

230 Fifth Ave. New York , N. Y.

CONSRAD COMPANY, Inc.

230 Fifth Ave., New York, N. Y.

Gentlemen: Kindly send me one copy of your
book, EVERYBODYS AVIATION GUIDE
Enclosed find $2.0f

RADIO NEWS
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r component is shown in Fig. 5. A hard-
rubber or wooden block, about 3,-inch
square, will serve for the base. The mount-
ing block used in this receiver measures
8,xY,-inch and is cylindrical in form; how-
ever, this does not mean that the con-
structor need run about looking for an
object resembling in every detail the one
used.

3.
7 ol
Py CE
: 1/ o
g ]
I ST ER
rie o<
P KI
1 <o
ni

L

[
2’ PLATES CAN BE
MADE OF SHEET
ALUMINUM, BRASS OR
COPPER. ABOUT g5 TH.

DETAIL OF
CONDENSER Ci{
Fig. 5
Any means of wvarying the distance between

two small, flat, insulated pieces of metal will
do for this purpose.

The illustration requires no further ex-
planatory note as its simplicity is obvious.
'The acrial post Al must not make con-
tact with the shield, and for this reason a
fiber or pasteboard washer is placed be-
tween the shield and the post; the second
aerial post A2 also is mounted with sim-
ilar precautions. In the case of the ground
post, however, matters are guite reversed;
herc care should be taken to sce that this
post makes proper contact with the shield.

The arrangements in the other two com-
partments, housing the radio-frequency and
detector units, are sufficiently simple to re-
quire no detailed instructions regarding
their assembly.

COIL DATA

The wavelength range of this receiver is
17-203 meters; this is covered by the use of
two sets of four coils each. Each coil has
three windings—primary, secondary and
tickler—and is wound on a special bakelite
form somewhat larger than a UY-type
vacuum-tube base, although fitted with the
prongs of the latter. As one wire fromn the
primary winding is connected to one end of
the secondary, only five prongs are required;
even though the coil has three windings
which at first glance may appear to re-
quire six terminals. To standardize con-
struction when employing these forms, the
prongs have been so arranged that they
fit all UY sockets.

While these coils and forms may be made
by the constructor, the forms, or even the
completed coils, may be obtained so cheaply
that it does not pay to go to the trouble.
However, for those who must exercise their
ingenuity, data for these coils are offered
in Fig. 8. The manufactured coil form is
ribbed to reduce the area of contact between
the wire and the dielectric; but this is not
an essential construction, although it does
increase slightly the efficiency of the coil.

In winding the coils, No. 24 D.S.C. wire
is used throughout; the primary is lo-
cated near the base of each form, the sec-
ondary is wound at the top and the tickler
in the center. All are wound in the same
direction and a distance of 14- to 4-inch

a month

(board free)
... and a chance
to See the

WORLD!

Ef you have dash and daring
.. .if you long for excitement—
adventure—thrills...become a radio
operator!

Fascinating work ...rollicking fun
aboard ship...a chance to see the
world...popularity...the rank of an
officer...free maintenance...and $90
\ to $200 a month, besides, for the

pleasure!
E What can beat that? Nowonder en-

terprising, red-blooded fellows every-
where are jumping at the chance to
get into this marvelous profession!

No matter how little you may know
about Radio, you can become a full-
fledged Radio specialist in a short
time. By means of an amazing,
unique home laboratory course con-
ducted by the Radio Institute of
% America, you can now learn every

! Become a Radio Expert
i! this fascinating way

phase of Radio in your spare time!

You get the “how” as well as the
“why” of Radio with this fine train-
ing. Only a couple of hours a day is
all you need to devote! As part of
your course, you receive absolutely
free of extra charge —a magnificent
outlay of apparatus. With this out-

Read This
Book—mail
Coupon below

fit you learn to build fine sets and
solve every problem in repair work.
That is why our graduates have the
confidence and ability to command
big pay.

Training Sponsored by RCA . . .

Our graduates enjoy greater success because
they’reposted right up-to-the-minuteinevery-
thing in Radio. Radio’s greatest achievements
originate in the[gigantic laboratories of the
Radio Corporation of America. This great
organization sponsors every lesson in the
course.

Money back if not satisfied

The RIA course prepares you for quick suc-
cess in all phases of Radio—Radio operating,
manufacturing, servicing, selling, ship and
shore broadcasting and many others. Includes
Television, Photoradiograms and Radio equip-
ment. A signed agreement assures you of com-
plete satisfaction upon completion of the
course —or it won’t cost you a single penny!

Send for this Free Book Now. Think what
Radio offers you. Money—thrills—success—
adventure! Don’twait—get into this amazing
field at once. Read this Free Book. It tells
you things about this amazing profession you
never dreamed of. And it tells you all about
the famous course that has enabled us to place
thousands of our students in fine positions,
usually from 3 to 10 days after graduation!
Mail the coupon now. Radio Institute of
America, Dept. WS-4, 326 Broadway, N. Y.

949

RADIO INSTITUTE OF AMERICA,

Dept. WS-4, 326 Broadway, New York, N. Y.

Gentlemen: Please send me your big FREE 50-page book which
tells about the thrills and opportunities in Radio and about your
famouslaboratory-method of guaranteed Radioinstructionathome.

Please say you saw it in RADIO NEWS

www -americanradiohistorvy com
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ANATOMICAL MANIKINS

A MEW BOOK By DR. DAVID H. KELLEE, M. D.

The Only Popular Priced
CHARTS Ewer Published

(Add 19 cents for

L

00 ooy

postage in U. S. and 20 cents for foreign countries.)

T ST

manual of sec- % |
Y4 tional anatomical B

charts prepared
by medical [

d . :
!} A unique new l

i~ Al

O 0wl D en PG N

experts. | 10 Male Genital Organ in Detail

12 Cross-Section of Pregnant Female i

TABLE OF PLATES
Nude Male
Nude Female

Blood Circulatory System ;
Muscular System (Posterior) All of the twelve %

Muscular System (Aaterior) plates are printed

o o

I

. Nervous System a
Skeletal System in actual natural

Respiratory System colors. \
Digestive System ‘

Female Genital Organ in Detail

Body with Child 1N i

any study connected with the human body.

The history of its development from a
one-celled organism form a startling and fas-
cinating story of the most amazing type. From
the standpoint of the electrician or engineer,
the structure of the body, and the control of
its various parts by a central nervous system,
present many unexplained wonders. The chem-
ist, biologist and scientist have been trying to
solve the secrets of the human organism for
many centuries, and still are forced to admit
their imperfect knowledge.

THERE IS nothing more interesting than

Up to the present time, however, even the
average well-educated man has remained igno-
rant of the elementary facts about the anatom-
ical parts of his own body and their functions.
It certainly is an interesting commentary on
our civilization that a man who is able to name
correctly the parts of his radio or automobile
cannot name accurately the parts of his own
body or describe the manner in which they
function to promote his health and happiness.
In many instances, the vocabulary that he is
forced to use is not only childish but even
valgar. The well-educated man is thus unable
to discuss his own body, in consultation with a
physician, without using the terminalogy of
the street.

Our Anatomical Plates are intended to cor-
rect this deficiency in the education of the
average man and woman. It is really a series
of artistic blueprints, showing the body as a
whole, as well as its separate systems. It is
not intended to be a perfect anatomical guide,
suited to the needs of the medical student; its
purpose is simply to do for the human body
what has been done for the automobile and
radio in the way of instruction and guidance
for the layman.

Thus far, plates such as those presented here
have been so high in price as to be inaccessible
to the general public. Our plan in producing
these charts is to make them available to every
home. It is impossible to estimate their value
in the home, but it certainly will help in the
education and in the moral and ethical progress
of any family possessing them.

CONSRAD COMPANY, inc. 230 Fifth Ave.,

The book is 14 inches high and 6} inches
wide. It contains twelve full page color plates
and twelve text pages illustrated with fifty
photographs and drawings.

Opposite each plate, an explanatory text is
provided, written by Dr. Keller, and illustrated
with photographs and drawings to show in
detail the different organs and other features
of the human body. The book is especially
recommended for the use of nurses, art stu-
dents, to lawyers for use in litigations, lec-
turers, physical culturists, hospitals, sani-
tariums, schools, colleges, gymnasiums, life
insurance companies, employee’s health depart-
ments, etc.

But every man and woman should own a

copy of Anatomical Mawnikins, for effective
knowledge of his or her own physical self!

Money Back If Not Satisfactory

m

CLIP COUPON

o

CONSRAD COMPANY, INC,

| ]
| | 230 Fifth Avenue, New York, N. Y. |
- : Gentlemen:—Enclosed find $1.00 plus postage g
= (10 cents in U. S., 20 cents in foreign coun-
\?& I tries) in full payment for a copy of Anatom- i
| | ical Manikins by Dr. David H. Keller. ]
4 1 ®ryy i
| |
I i
| Name .iooiniieeneiiiiiareiriieesipueeoeeaes o
| ]
| Address ....ceaan e ote el oo oo e elorel ol o ol olg olelels o o B i
i ]
{ - |
(Gfia7 cqoo  ren. 0041 GO GO0 G O, GEO T 400 G0 8 00600 0OSTA0
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| |
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is left between each pair of windings.
After the coils have been completed, some
distinguishing mark may be placed on each
so that they may easily be identified. Paint-
ing each, or some part of each, a different
color is a rather efficient way of solving the
problem; the manufactured coils are red
for the shortest waves, then orange, vellow
and green. Fig. 3 gives the number of turns
required on each winding, and also the
wave-length range of each coil.

ACCESSORIES AND OPERATION

After the receiver has been completed, it
is suggested, all circuits should he gone
over with a meter; in order that short-cir-
cuits may be caught before such treasures
as screen-grid tubes could be sacrificed on
the altar of high-voltage. First of all no
“A” or “B” power units of any type should
be used with a short-wave receiver; this
narrows us down to Dbatteries. TFollowing
this course, the constructor must decide
what type of tube he desires to employ; if
he chooses the dry-cell type, he must ob-
tain three cells of the familiar bell-ringing
type commonly referred to as No. 3s; these
are wired in series—that is, center post of
onc to outer post of the next, and so forth.

The “B” batteries must mect the same
requirements, regardless of the type of
tubes used; three 45-volt blocks are re-
quired for efficient operation of this re-
ceiver. The matter of “C” batteries de-
pends upon the type of tube employed; when
using the 199- and 120-types as specified
in this article, a 22t,-volt block having a
414-volt tap is required. Iowever, if the
constructor uses storage-hattery tubes he
will require two 41/-volt “C” blocks; as the
201A-type vequires just 9 volts for “C”
biasing with 135 on the plate, while 41/, volts
“C» js sufficient for the first audio stage.

When changing to the 201A-type tube
in the audio stages, it will also be necessary
to change the valuc of the amperites to
conform with the tubes and voltage of the
supply used.

AERIAL AND GROUND

Another important consideration in the
use of this receiver as in all others, is the
choice of aerial and ground systems. The
circnit employved allows the usc cither of
the . regular broadcast antenna or, if the
constructor desires to erect it, of a special
antenna for short-wave reception. When
the former is utilized, the lead-in is con-
nected to the aerial post Al; in which case
grid coupling results through the antenna
coupling condenser Cl; a short aerial,
not over 40 or 50 feet in length over-all,
would be connected to the aerial post A2. At
any rate, it is suggested that the experi-
menter try a number of antennas to find
which one is best suited for his particu-
lar locality. (Sce also page 918.)

The ground system is purely a matter of
convenience; try everything available.

AT THE EXHIBITION
R Rapio Pesr: “Gosh,

%] what kind of a Jittle
U set is that?”

Raoio Hane: “This
is a short-wave set
that will tune in
Australia. It works
from 15 to 76 me-
ters.”

Rapro Pest: “Where are all them meters?
I can’t see but one”—Rudolph W. Noth-
nick.
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Sections
Matched
to Within
14 of One

Sections can be balanced with
absolute precision, with Ham-
marlund Equalizing Condensers
directly attached to recesses
provided in the “Battleship”
Chassis.

EAL ONE-DIAL CONTROL is assured by

using the new Hammarlund “Battleship”
Multiple Condenser.

Two, three and four-gang models, with accurately
matched sections, provide the finest possible capacity
tuning for modern radio receivers. Slight variations
in individual circuits can be perfectly compensated
for by directly attaching Hammarlund Equalizing
Condensers to each unit.

Rugged “Battleship” frame; oversize shaft, except
on dial ends, and every feature of the famous
Hammarlund “Midline” Condenser make this the
prince of multiples.

Made in two capacities—350 mmfd. and 500 mmfd.—
2, 3 and 4 gangs—%$9.50 to $18.00.

Write for Descriptive Folder

424.438 W. 33rd Street, New York, N. Y.

IPRECISION

PRODUCTS

The HAMMARLUND
“Battleship” Condenser

HAMMARLUND MANUFACTURING CO.

41 Belle Ave.

/ 500

Barawik, the first and oldest radio
specialty house, offers you unusual
service this year. Bigger stocks,
:E)ull:kel: shipments, lower prices,

eal with an old established, reliable
house. Get honest goods, honest service,

BINDING POST
Insulated. No holes to
fish for. Insert wire in
any position. Quick ac-
tion and holds tight.
Standard markings.

J. L. POLK

ing lowest wholesale prices.

13

honest prices. Barawik service makes you
more money. Send now for big new Catalogshow-

BARAWIK CO. ShSas' s,

I\Iaﬁ I}i.r_Cgupon Now for Free Radio Guide

TROY, N. Y. Name

Addr

Experimenter Publishing Co., 230 Fifth Avenue, N. Y. C.

Insure your copy reaching you each month. Subscribe to Radio News—$2.50 a year,
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M R oA

STYLE R-53

For Radio or Phono-Radio Combina-
tion. A beautiful Walnut Cabinet with
sliding doors of matched Butt Walnut.
Ample space for Receiver, Speaker,
and Phonograph equipment.

A descriptive bulletin of new 1929
styles sent free on request.

EXCELLO PRODUCTS CORPORATION
4832 West 16th St., Cicero, Illinois

NHEARD OF VALUES' N~
Take your choice. All in beautiful table model cabinets.
Lot No. | Can hardly be told from new. Guaranteed $14,90
Lot No. 2 Perfect working order, Guaranteed..,. (2.90
Lot No. 3 Requires slight adjustment., Sold as is.. 9.90
Mail yourorder today or send forcircular. We ship promptly.
Upon arrival pay price of set ordered plus a small delivery
charge. Foreign countries send money order with order.)
CHAS. HOODWIN €0.,4240 Lincoln Ave., Dent 15 Chicago
Dealers in Bankrupt Radio Stocks

DEALER GHd 1)
SET-BUILDER B4

Transformers, 75¢. Condensers, 50c. 2 Mfd. Condensers,
65c. Rheostats, 25¢c, Potentiometer, 35c. 30 henry Chokes,
90c. Vogue Loop Antennas, without base, 95¢. Tubes, 201A,
60c. UXI171, $1.50, UX226 A.C., §1.00, UX280, $1.75.
UX227, $1.75. Raytheon, B.H., $2.85. Crosley Cone Unit,
$2.00, Dials, 47, i0c, Battery Cable, 25¢. Aerial Kits, 75¢.
Send money order with order, Complete list upon reguest.
CHAS. HOODWIN CO.,4240 Lincoln Ave., Dept prpChicago

Dealers in Bankrupt Radio Stocks

Code Learned Easily at Home
HAS HELPED THOUSANDS TO BETTER
POSITIONS IN RADIO AND TELEGRAPHY

The OMNIGRAPH  Automatic
Transmitter will teach you the
Wireless or Morse Codes, easily,
quickly and cheaply. Start now.
Tdeal opportunities for you as an
operator, broadcaster, e.\'perimentgr

or railroad official, ete. U. 8.
Army, Navy, radio schools and
scientific institutions througheut the world use the
OMNIGRAPH. Dept. of Commerce tests all applicants
for a Radio license with it. List your friends in every
corner of the world. Catalog G2.

OMNIGRAPH MFG. CO

810 E. 39th Street Dept. M Bf-ooklyn. N. Y.

Don’t Miss
AMAZING STORIES

“The magazine of scientific adventure,
excitement and vomance”

The 25C Copy
At All Newsstands

Some Methods of Detection

(Continued from page 917)

DIFFERENCE IN RESULTS

The distortion mentioned at the beginning
of the article should now be understood
more thoroughly and we can see that, al-
though some distortion is always present, it
does not have much effect on the quality of
the signals. The advantages of the plate-
current method of detecting are in the
amount of current which may be handled
without overloading the detector. By in-
creasing the plate voltage and readjusting
the grid bias, the tube may be arranged
to handle much more current than usual
and, in some cases, plate voltages of 100 to
200 are used with correct “C” biases in
order to handle the very large grid-voltage
variations produced by the incoming signals.
The disadvantages of the system are the
lessened sensitivity and the necessity of
using a separate battery for the detector’s
grid bias.

In describing the action of the vacuum

I‘ DE;I’ TUBE

«
1 II/
il 1|
i

| POTENTIOMETER FIG.8

When a detector has many tubes ahead of it,

the arrangement shown f{is preferable to that

of Fig. 7, as it permits a lavger signal-voltage
“swing.”

tube as a detector when using the. grid-
current method, it is advisable to refer to
the action of the electrons sent out by the
hot filament. When a positive bias is placed
on the grid, the grid attracts the electrons
sent out by the filament. But when a
negative bias is used, the grid repels the
electrons.

Rectification in the grid circuit (as in the
plate-current method) is also dependent on
an unequal variation of current, as the sig-
nal changes from positive to negative during
each cycle. In this case, it is the varying
of the grid current that produces rectifica-
tion. In Fig. 9, we have another graph sim-
ilar to Fig. 5, but with the grid current
plotted in place of the plate current. It
will be noticed that in this curve, there is
a comparatively sharp “bend” at the lower
end.

If the grid leak is of the proper resistance,
it will bias the grid circuit to the point
indicated. Since the “1-” half of the radio-
frequency current has a greater effect on
the grid current (as shown in the shape of
the resulting curve due to the sharp bend)
the grid current gradually increases. This
increase in the grid current causes an in-
crease in the current flowing through the
grid leak. This increase in the current flow-
ing through the grid leak causes an increase
in the voltage drop, in accordance with
Ohm’s law (voltage drop equals the product
of the current and the resistance) and

(Continued. on page 953, opposite)
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EDUCATION

IN 5 VOLUMES

“THE RADIO
EDUCATOR”

Theory, Design, Construction,
Operation and Maintenance

LEARN AT HOME

HESE five component

parts of a complete Radio
Instruction Course are outlined
in five volumes that contain not
merely the essentials as so
many books do, but more, they
contain all that any modern up-
to-the-minute textbook on any
subject would cover. They are
in themselves a COMPLETE
radio education teaching every
possible portion of Radio
science.
Size of each book 6 by 9 inches,
handsomely bound and illus-
trated with charts, diagrams,
descriptions of equipment, etc.
Each volume 52 pages.
SEND NO MONEY for these
books. Just forward your name
and address. We send you the
books at once. On receipt of
same you pay the postman
$1.97 plus a few cents postage
and then they are yours.

Distributed by
The Consrad Co.

Incorporated

230FifthAve., New York,N. Y.
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LOVELESS -
e ®
ANTENNA [} Vig&ipeAerial
Compact (seven-inch pyra-
mid) Volume, Tone, Less An i olutﬂg%
Static, Distance. Installed & i%eattached
in Five Minutes. 2: 1 ?ninutes
THERE IS ONLY ONE —w i thout
ANTENNA WITH ALL climbing on
THESE FEATURES the roof.
Delivered by mail, $10 00. Write today
Money order or C.0.D forf1 d eit ails
and price.
LOVELE ANTENNA 9
S?nc. ’ The Arc-Aerial, Inc.
Box T Bath, N, Y. Green Bay, Wisconsin

Power Amplifiers

The General Amplifier Company
specializes in the design and
manufacture of power amplifiers,
All devices possess unusually good
frequeney characteristics due to
advanced engineering design.
Models range from those capable
of delivering 25 watts of undis-
torted energy to the speaker, to
amplifiers having a single UX250
power tube in the output stage.
Your problems regarding power
amplification are solicited. Bul-
letin A will be sent on request,
GENERAL AMPLIFIER CO.
27 Commereial Avenue
Cambridge, Mass.

Moisture-Proof Extension Cords

Birnbach Txtension Cords permit
the Loud Speaker to be moved to

any room in the house. Attaches
instantly. Install a Birnbach Cord
and put an end to distortion so
often due to badly-insulated cords.
Your neighborhood dealer has these
sizes in stock: 10-20-30-40-50-100
foot lengths, Send for Catalog,
BIRNBACH RADI0O CO.
254 W. 31st St., New York

FREE
Wholesale
CATALOG

Send for the most com«
plete book of nationally

veery month.

Setbuilders Supply Co.
+315 Romberg Bldg., Chicago

200,000

RADIO NEWS readers carcfully scan the RADIO DIRECTORY

Your product here, at the lowest cost in the world’s largest and
most widely read radio magazine.

known Pdrtsl Kiés (i{abx- }'our copy i3 ready for ygli;,
nets, Consoles, Speakers, t lists all the latest Radio
Power Units, Sets, et I{ATE E I l ] — Parts, Accessories, Sets and
All at (lf“iait whqéesag: N d f lI) ﬂR tlSS E $25.00 d Eits : Cataslog 111{ als% \ists
prices. uick service T - i i dlectrical upplies, ouse-
Dees ur needs | \Write o order for es§ 1an three msc;rtmns accepted, Bt lianen, oIt ed
now, it is FREE— Write for Information Tennis Equipment, Cameras,

Traveling Bags, ete. Send

RADIO NEWS, 230 Fifth Ave., New York City

LOWEST WHOLESALE
PRICES!

Set Builders and Dealers!
Let the largest Radio Matl
Order House in the Tast
serve you! You'll get better
service and better merchan-
dise at the lowest wholesale
prices obtainable anywhere,
NEW [929 BUYING GUIDE

for your copy now.
Allen-Rogers-Madisen, ine.
5 st St., N hd

Send for This SEND FOR NEW

We émve a_mew ilus- RADIO BOOK
trat catalo showing
oilare up - to- t;lzle minute All the new hook-ups.

Parts, supplies, A.C.
sets, television, short

stock of kits, parts and
sets — everything you
want in radio—all at

dealers’ wholesale prices, wave, ete,
Write today for Catalog Write for free copy
Bty now.

ALLIED RADIO

CORPORATION

711 W. Lake St.
Dept. “B-6,” Chicago, I11.

VRaiaii e

11D Canal Sta., Chicago

nationally known A.C.
sets, consoles, cabinets,
speakers and accessories
at LOWEST PRICES
Catalog sent FREE en
request.

WESTERN RADIO
MFG

Dept. RNC4

SEND NOW
for
New 1929
WESTERN RADIO'S
CATALOG
LATEST and FINEST,
128 W. .Lake.

Chwago

HOOK:UP
“THE BRAID SLIDES B

AT ALL DEALERS
25 ft. Stranded 35¢
25 ft. Solid

omO-_3T -HemEor

<=M Ar< =m={>pmA0

Send 10c for sample

ORNISH WIRE CO.

Dealers, write for catalog.
24 church St.. New York

W. C. BRAUN CO.
552-D Menroe St., Chicago

Hello China: Hello
Australis; Hello *
New Zealand; Hello W

Treland; Hello Danzig, 9 000
Hello Iceland,

ot

‘MANUFACT URER OF |

il awa
10,600 miles away. All con- SRV ICHIGRRDE ADIDIFARTSS
firmed Reception. Most amaz-

USED BY LEADING SET
MANUFACTURERS AND SPEC-
IF]ED IN ALL THE BEST CIRCUITS

WRITE :FOR CATALOG
DE-JUR AMSCO CORP

: BROOME AND LAFAYETTE TS
1 NEW YORK CITY

ing performance of any Radio
Receiver ever designed. U.
Stations all locals on the
Magnaformer AC-29. Write
for FREE X-RAY Wiring Dia-
grams, New instruction sheet
and complete information.
Radiart Laboratories Go.
1012D Assn. Bldg., Chicage, 111,

The Rapwo Direcrory is
your buying guide. Space
permits display of only
one product at a time.

Write advertisers for
complete catalogue.

LYNCH

TUBADAPTA

TELEVISION
Klts and Parts

Fay Complete re-

for ceivers assem-
Better lled %n lg

minutes.
» TONE models from

$37.50 up.

A simple DISCS

device for MOTORS
U usln% two NEON TUBES

e s ; g
in parallel. ZTor radlo frequency ANHBIRINN
or last audio stage. Prolongs and other parts

life of tubes. Xliminates distortion.

ARTHUR H. LYNCH, INC.
1775 Broadway New York

Write for Catalog
Insuline Corp. of America
78-80 Cortlandt St.. N. Y. G.

The

Rapio DIRECTORY is your buying guide. Space permits display of

only one product at a time. Write advertisers for complete catalogue.

(Continued from previous page)
causes a reduction in the positive grid po-
tential. Since a reduction in the grid voltage
causes a reduction in the plate current,
there is a gradual increase and decrease in

the curve (Fig. 9) occurs at a point very
near to zero potential and, for this reason,
the detector is liable to be overloaded very
easily. It will be noted that the signal curve

is distorted in this method as well as the
other.

The method of connecting the gridleak in
the circuit is shown in Figs. 10 and 11;
the grid leak may be across the grid con-

the plate current following the signal

changes; and this produces the required
rectification.

With rectification occurring in the grid
circuit, the amplification factor of the tube
is utilized, and causes this system to be more
sensitive than the plate-current rectification
method. The usc of a “high-mu” tube as
a detector will increase the sensitivity, al-

though the detector is apt to be more criti-
cal. The advantage of the grid-current
method of obtaining rectification is appar-

denser as in the former, or lead directly
GRID! === s ! to the filament, as in the latter. In order
LEAK T%EB-I;Z to find the most efficient point for the de-
——— tector, the grid leak may be connected to
o ) c the center arm of a potentiometer in the
é ==?‘ filament circuit (Fig. 12). The arm is then
s moved until it is found that the detector is
& l operating at its best.

FIG. 10 pa REMOVING TUBE DISTORTION

In this analysis of the effect of the tube's

ent from the above deseription. The dis-
advantage is in the fact that the bend in

showi;

characteristic on the waveform of the de-

The most common method of detection is that
it is best for small sets.

(Continued on page 953)
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Tirmely Articles for the
RADIO ENTHUSIASTS

NEW ISSUE JUST OUT
Modern — Up-to-the-Minute — Complete!!

Profitable Data for the Professional Set Builder, Fan Radio Constructor,

Service Man, Broadcast Listener

OR the Professional Set Builder

— How to sell his products—how to

apply his knowledge—how to secure
profitable outlets. . . . Problems of speech
amplifier installation in theatres, hotels, res-
taurants—wiring—connection of speakers
. are discussed for the first time by an
expert. . . . This is priceless information.
. . . Also FREE listing of all Custom
Set Builders in the Radio Set Market

Section.

For the Set Constructor — The most
modern A.C. receivers with detailed ex-
planation of technical features. . . . Why
these receivers perform so well. . . . How
to apply scientific design to receiver con-
struction. . . . Details of the first receivers
designed to accommodate the new A.C.
screen grid and the new intermediate
power tubes. . . Short-wave station di-
rectory of the world. Broadcast
station directory of the world. . .

For the Service Man — The secrets of
A.C. tube operation. A tester for
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testing commercial B battery eliminators. Broadcasting Stations of the World //
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index makes identification and location mar-
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wave stations of the world. . . . Broadcast
stations of Canada and foreign countries.
. . . The most complete station directory
in the world. . . .
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Methods of Detection
(Continued from page 953)

tected signal, we have illustrated the R.F.
component. But it is cvident that this dis-
tortion must apply also te the waveform of
the A.F. signal, even though to a smaller
extent. As a matter of fact, this effect is

Cu DET TUBE
i

These Have
So Can You!

Eliminator is a wonder. Have

had it almost three years and

no trouble at all with it.
Earl C. Brollier,

Marble Park. Ia.

Have had Eliminator for two
vears and got the best of
results from it,
Chas. O. Snodgrass,
Mingo Jet., Ohio. ‘

Have used Eliminator for over 8
year and find no fault with (k.
Sgt. J. H. Zarling.
Field Artillery School.
Tt. Sill, Okla.

The leak sevves the same purpose as in Fig. 10
but is not in series with the tuned circuit or
across  the condenser. A more convenient
connection when wsing a gang condenser.
Have used your Eliminator for
over a4 year and more than pleased

with it. W. M. Schmidt,

difficult to recognize in a properly-made re-
v Santa Ana, Cal

ceiver, unless the detector is overloaded,
but is nevertheless present and to be ac-
counted for. Several systems have been ad-
vocated for the reduction of this, but most
of them do not improve the results to a
worth-while degree. One which has been

Eliminator working great. Worth
its weight in gold.
Henry W. Ertle,
Wllkes ~Barre, Pa.

Eliminator works just fine on my

RCA. Gives me no troubls at all
A, D. McComas.

St. Albans, W. Va.

suggested i§ the use of an audio-frquency ] . Have used Tiiminator for over a
choke. coil in place of the usual grid leak Thousands of users marvel at the difference in re- vam G G0 mEh o o

g . . . - 7 3 . b
in the grid-current detection method; this | ception with a Townsend “B” Power Unit. Full, North Vernon, Ind
is satisfactory except for one thing. The | sweet tone, clarlty,dvolutme and grf:(tlel;lﬁismnce GBS Your Eliminator bis held up fie.
impedance of most A.F. choke coils is not | @mong the many advantages repor Ie " Rortotk,” Va.
even over the audible frequency-range, and . Hooked up in a few minutes; just plug into the TRt e b Sen . T
thi ill introd listorti £ it . | light socket and forget it. Delivers up to 100 volts winter 15 all that you elaim it to

is will introduce distortion of its own;

; on any set—D.C. or A.C.—any cycle. be and more. P. M. Lauer.
so that the results are not improved but Alliance, Neb.
might rather be made worse. OVER 100,000 NOW IN USE Fliminator bought some timo ago

. 9 works just fine.
There’s no longer any reason for putting up with Robert I'. T. CI"treussI\?éb
the expense, the inconvenience and undependable per- Falls City, b
GRID LEAK Tesoy, o LT Gt sion god G0 emn 6, Ao e WD iy o e
~ T t: A9
=R DET TUBE good “B” Power Unit for the surprising, low cost of an L. B. Fillingame,
453 $6 85. Over 100,000 Townsend “B” Power Units now Waco, Texas.
Q) in use—a substantlal proof of satisfaction. Eliminator works wonderful on our
Grebe. Alex 8. Stirling,
| SEND ONLY $1.00 8 Romeo, Mich.

Fill in coupon and send with only $1.00. T R e TR TS R GRS 1B
Prove this marvelous value to yourself. ?

Use it temn days. Then if it fails to do
everything we say, return it and money

TOWNSEND LABORATORIES,

Dept. 25,
paid us will be refunded. Make a REAL
[ POTENTIO- -~ receiver of your set. éﬁcaz‘;wnfﬁf‘d St
METER APPROVED AND PASSED Gentlemen:

I
A_
L FIG. {2

Attached find $1.00. Kindly send at once Townsend
B’ Socket Power Unit, C.0.D. $5.85, plus postage, on
guaranteed 10-day Free Trial.

A+ by the rigid laboratory tests of “Popular
Radio” and “Radio News.”

TOWNSEND LABORATORIES
713 Townsend Street, Chicaga, Il

Even with the gvid leak, the potentiometer will
be convenient for adjusting the grid bias and
finding the point of greatest sensitivity.

For the average sct, using one or two m-mmu--umﬁ
stages of tuned-radio-frequency amplifica-

tion, the grid-leak method is probably the S

most satisfactory, because of its greater
sensitivity. For superheterodynes, or sets F E R R A N T I
using a greater number of radio-frequency Radio Products
stages, the “C” bias method is more satis- { o
Jactory, because of its higher current-carry- ‘ for Real Receptlon 3 -
g g: - ¢ Barawik, the first and oldest radio
ing capacity. Highest quality heavy duty audio and | pecxaltyhhouse, offers you unusual
output transformers for power and gen- gi’;zllf; gh%ggﬁg %&%ﬁrpsg’cg‘;s
eral purpose amplifiers, and for all kinds §  Deal with an old esfablished, reliable
of speakers. 5 !l:ouse Get honest goods, honest service,
(ROSS YOUR FINGERS—NOT YOUR WIRES Technical data and prices sent on request. z nﬁ?,?;%;’gs Sg:;::v:kagﬁ{,‘;gg;;aéziaﬁ;bhow.
.\‘\\ \\ \(\G \ . RANT B ing lowest wholesale prices. 24
k X r\\‘:\\\\w Of all sad words BN, N § BARAWIK CO. cucias'soa. &
NS " ‘Q‘\\\\\\\ %/ i oN000D 130 W. 42nd St., New York, N. Y. : Marl Th:s Coupon Nowfor Free Rad:o Guxde P
N of radio boobs— FERRANTI, Ltd. FERRANTI o =-=-g
Hollinwood ELECTRIC, Ltd.
The saddest are, England Toronto, Canada

“I've blown the
tubes!”

Insure your copy reaching you each month. Subscribe to Radio News--$2.50 a year.
Experimenter Publishing Co., 230 Flfth Avenue, N. Y. C.

—Ted Hagedorn.
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Complete Siock of.
Silver-Marshall Parts

Inciuding
No. 730 “Round-the-World” 4

We are authorized jobbers of Silver-
Marshall apparatus. Complete stock on
hand at all times. Special prices on
No. 730 Short Wave Receiver.

1929 Catalog—FREE

Includes description and complete parts
for Remler 29 Shield-Grid Receiver,
Madison-Mocre *“A C,” New Thordar-
son Power Amplifier, World’s finest
Dynamic Speaker.

Discounts for Set Builders
s CHI-RAD pee
CHICAGO RADIO
APPARATUS CO.
415 8. Dearborn St.,, Dept. RN
CHICAGO

LEARN TELEGRAPHY
Be an expert Morse WITH

or Continental  code.
operator! BIG PAY— TELEPLEX!
TRAVEL — FUN —

ADVENTURE.
_ weeks of practical study with Tele-

plex you will be an expert operator.
This amazing instrument teaches
you right’in your own home. Works
like a phonograph. No knowledge
needed—beginners learn ai once!
NOT A SCHOOL. Frée 30 days’
trial. Write for FRE! booklet D-11.

TELEPLEX CO., 72 Cortlandt Street,

R

After a few short

New Yerk City

Exide
RADIO BATTERIES

Manufactured by
THE ELECTRIC STORAGE BATTERY CO.
Philadelphia

The Service Man

(Continued from page 934)

aerial, like the overhead aerial, must be ex-
tended at full length to give maximum pick-
up. This involves digging a trench (or, in
some soil, a hole might be “jetted” as in lay-
ing small water pipes) and is not possible
for many set owners whose grounds are lim-
ited; but if it can be done, it is worth the
effort. :

On the other hand, an underground aerial
may be coiled into small space, but, as with
a loop, the lessened area of the electric field
which it cuts results in less flow of current
in the aerial. With a set of very high ampli-
fication in the R.F. stages, this matters little;
because there is ample reserve of power for
any but the weakest signals. The owner of
a small set, however, will observe a de-
crease in the signal; and perhaps blame the
aerial. Even in this case, the use of a suit-
able variable tuning condenser in series with
the aerial—just as if it were overhead—
may enable him to take advantage of the
greatly-increased sensitivity of a tuned an-
tenna system. The discussion of antenna
characteristics in the article on “Short-Wave
Aerials and Grounds,” elsewhere in this is-
sue, will be helpful; as the principles there
laid down apply equally to reception on a
somewhat higher waveband.

The Radio Beginner---Pick-Ups
(Continued from page 915)

The original phonograph was developed
soon after the telephone; the first commer-
cial record was a wax cylinder upon which
the mechanical vibrations engraved grooves
by means of a sharp needle. (The needle
was connected to a metallic diaphragm, sim-
ilar to the telephone’s, and the selection was
played directly in front of the diaphragm.)
In reproducing the music from the wax cyl-
inder, a necdle was again connected to a
diaphragm and the cylinder was revolved by
a suitable spring mechanism. The needle
passing over the surface of the cylinder, in
the grooves, was forced from side to side

~ and this made the diaphragm vibrate, thus

reproducing the sound. Later, the cylinder
was replaced by a more compact disc, and
the diaphragm was placed in the small end
of a conical horn, in order to direct the
sound more effectively.

MODERN DESIGN

The design of the electric pick-up required
much research in ovder to overcome the
usual difficulties from distortion. The ampli-
fiers, with their new power tubes, could be
made sufficiently perfect for the purpose;
but there were several difficulties inherent in
the design of the pick-up device, which
caused trouble at first. The vibrating reed,
or armature, was found to have a “resonant
poinf,” and distortion was caused through
this. By careful design, it was found, a
suitable magnetic reed could be made with
its resonant point above the audible band
and this source of distortion was eliminated.
The magnet, case and support of the pick-up
also had to be considered from the stand-
point of resonant frequencies, but these
problems were comparatively simple.

The rigidly-mounted vibrating reed was
too stiff in motion at first and caused an
excessive amount of wear on the record; so,
in order to prevent this wear, the reed was
supported in bearings and allowed to vibrate

Radio News for April, 1929

SCREWDRIVER
RESISTANCE
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use a DUPLEX CLARO-
STAT, with its double-
barreled resistances,
instantly adjustable to
any values by means §
of an ordinary screw-,
driver. Neat. Compact.
Practical, Inex- g
pensive. Foolproof.
Just the thing for
plate and grid-bias
voltages for any 'set. \
And don’t forget

There'’s a Clarostat
for Every Purpose

No matter what your resistance
problems, no matter what circuit,
tubes, power, line voltage and se¢
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freely. DBy using sinall pads of rubber or
other suitable material, the reed was pre-
vented from vibrating too far.

The weight of the complete unit and the
way in which it was mounted also had a
great deal to do with the wear on the rec-
ords and, with most of the units, it was
found necessary to use a balanced type of
mounting in order to prevent the records
from being scratched too much.

The actual difficulties encountered in the
design of a pick-up are comparatively small,
and most of them can be overcome by care-
fully balancing the parts and the weight.

VOLUME CONTROL AND ‘ NEEDLE
SCRATCH

Another point which had to be considcred
was the method of controlling the volume of
the reproduced currents. A large amount of
distortion could be introduced in this way, if
the volume were incorrectly controlled. The
use of either a resistor connected fully
across the pick-up (Fig. 3) or a potentio-
meter connected as shown in Fig. 4, is the
most common method; although other sys-
tems are also suitable. A resistor connected
in the audio amplifier, across the secondary
of one of the A.F. transformers, or across
the speaker niay be used. Many of the
commercial pickups are already equipped
with volume-control systems; usually of the
simple resistor or potentiometer type. These
resistors are placed either in the pick-up
mounting base or in a separate case, con-
nceted in the leads to the amplifier.

Music from the old type of phonograph
reproducer was accompanied, in most cases,
by an annoying scratchy noise known as the
“surface noise” or “friction noise.” In re-
production of the old type, it was not pos-
sible to eliminate this; but, fortunately, the
new electric reproducer allows a great re-
duction of these noises, and in many cases
the scratch is almost inaudible. The re-
duction of these noises involves the use of a
filter which is tuned to a frequency near to
that of the undesirable tone. These noises
are rather high-pitched and the absence of
harmonics of the music, which are cut off at
the same time, do not affect the quality suf-
ficiently to cause any trouble. In fact most
listeners could not discern most of them any-
way; since the average person can hear only
up to 9,000 or 10,000 cycles. Broadcast sta-
tions carry signals only up to 5,000 cycles,
because of the interference problem; and the
loss of the higher frequencies is hardly no-
ticeable even by musically-trained hearers,
when the transmission and reception are oth-
erwise perfect.

The filter used for reducing these noises
is very simple in construction; it consists of
a choke coil of suitable design and a fixed
condenser in series. The complete filter is
connected directly across the terminals of
the pick-up. Most commercial pick-ups are
already equipped with a suitable filter and,
in case one is not incorporated in the de-
vice, it can be improvised very easily by
using a radio-frequency choke coil of ap-
proximately 200 millihenries and a fixed con-
derser of .006-mf. The connections’ of such
a .lter are shown in Figs. 3 and 4.

CONNECTING THE PICK-UP

Almost all commercial units are equipped
with plug-in devices, so that the experi-
menter can use the regular audio amplifier
in his radio set for phonograph reproduc-
tion. Ambitious fans can build separate
amplifiers for the purpose by using power

957

This Begutiful ¢

; Gully g teed 450?
" wlly Gnarantee ;
S 8 3

0"

UPER AC-

Electric Radio Console
30 PPays Free Trial

Notice that our price (if you buy) in-
cludes EVERYTHING — tubes, aerial,
latest Power Speaker, beautiful console and new-
est shielded 1-dial, Super-powered Miraco Super
AC-8 Electric Radio of finest construction and
costliest features (including phonograph pick-up
connection) ready to plug into light socket and
enjoy.

3 Year Guarantee if You Buy

Get our Send No Money, 30 Day Free Trial,
3-Year Guarantee Offer. Remember you save 14
or more by dealing DIRECT with factory—the
big, old, reliable Midwest Radio Corporation,
Oth successful year. Send coupon!

Turn One Dial for Stations
Coast to Coast

Compare with radios at 2 to 4 times the price.
Unless_your Miraco proves itself the MOST
SELECTIVE, RICHEST, CLEAREST TONED
and MOST POWERFUL DISTANCE GETTER,
don’t buy! Return everything OUR expense.
Delighted users by thousands enjoy programs
from Coast to Coast, Canada, Cuba, Mexico with
the magnificent clear Cathedral tone of costliest
radios. So can you! Send coupon!

41 in. high, 26 in. wide,

Many Other Beautiful Styles = 15 in. deep

A dandy little “*arm chair”

Any kind of cabinet you want—consoles with Y
console in handsome walnut

built-in Power speakers (Dynamic or Magnetic)
—w({(od orpgxetal tatk)llek cgbinets v{_r)ith separate T Al .
speakers-—Phonograph-Radio combinations—at S S0 in Batter els
ASTOUNDING LOW FACTORY PRICES ON " Y Mod
30 DAYS FREE TRIAL. Send coupon!

ALGENTS! Make $100 to $250 Weekly!

Exclusive Territory. Demonstrator Supplied

on 30 Days FREE trial. We have the most wonderful
Two More Examples EXCLUSIVE TERRITORY, money-making proposi-

of our many bargains tion ever made. No contract, no experience required. Devote
ny g evenings, spare time or full time to demonstratmg. Our sets sell
s$11 4 52 themselves by their unbeatable performance, tone quality, beauty

and high-grade construction. They put competition into the shade.
Get full particulars quick! Check agent square [] on coupon!

MIDWEST RADIO CORP’N, 404-VA Miraco Bldg.,Cincinnati, 0.
BEAUTIFULLY ILLUSTRATED CATALOG. AMAZING ECIAL OFFER,
TESTIMONY OF NEARBY U_SERS—A?lPthe :rooF )Fo..l’xo\s;lt——gf':nur

honesty, fairness, size, financial integrity, radic experience and the
perf catalozor our set: luding Amazing Factory Offer—sent with
J e;’;IIIIIIIIIIIII.IIIIIIIIl

y DWEST RADIO CORP’N

o THIS COUPON

; " ) J 9th Successful Year

Complete

Walnut Spinet %

Consote 404-VA Miraco Bldg., Cincinnati, O, Ar:so:gzn i

(at right) WITHOUT OBLIGATION, send free catalog, Amazing :
sxosg; ; o Special Factory Offer, testimony of nearby ugers, ete. [User (] Agent [ Doalec
Complete vvg ; NAME

® ADDRESS

)I0 DOCTOR

If you are interested in radio, the quicker Cf'ou decide to make radio your

'i £ life work the sooner you will be assure of success and Big Money.
¢ a year is possible for men connecting at once

] with our big National Radio Service organi- ey
Vo b zation, r =

1)

L I Need 1200 Men at Once for Chain Service Stations WHY :
Don’t be a “tinkerer,” get in on the ground 1l i ig |

il proposition, Investig’ate at once & 08 VI B B S

RADIO

DO_Q;OIEJ

“Have a licensed Radio Doctor fix it” is the slogan where our
men operate,

Write today for our free booklet, “Why the Radio Doctor’
E. W. PARKER, Pres. RADIO DOCTORS, INC.
Dept. N, 6 Essex St., Salem, Mass.

GEARS—A" Kind:—
) —
Smail RADIO
Eel;zoln“aobslte acm‘l‘ryate made and prices Ev «0ld T 5o P A R T S
. e carry a complete er im

Iine of gears in stock for immediate knowys what GR el‘ ey !%EWCOInet‘
shipment. Can also quote on special 2 stands for. Bulletin 931 Is
%;:g;grigg all kinds.  Send us your our latest. Have you sent for your copy?

cm‘c‘a::esft‘:ckczirf V‘:I(::rk GENERAL RADIO COMPANY

s

105 So. Jeflerson St.. Chicago 30 State Street Cambridge, Mass.

Please say you saw it in RADIQ NEWS

wWWwW americanradiohistorv. com


www.americanradiohistory.com

958

Get Your Copy of

POPULAR
CARD TRICKS

By Walter B. Gibson

Pleasant Entertainment For All

Walter B. Gibson has written
what is conceded to be the
most complete book of card
tricks ever published. There
are literally hundreds ofthese
clever little tricks. You need
not be a professional in order
to work them out. There is
no sleight-of-hand required.
You can do any of them with
little or no practice. Simple
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Completeinstructions—Hun-
dreds of illustrations.

Once you have mastered a
few of the tricks that this
book contains you will be-
come extremely popular—al-
ways entertaining. Imagine
the fun you can have at a
party. Just nonchalantly
pick up a deck of cards and
inquire if anyone has ‘‘seen
this one.”” Then, while all
attention is focused on you,
do these tricks one after
another to the admiration
and wonderment of all.

25c

THE COPY

AT ALL NEWSSTANDS OR
WRITE DIRECT

Experimenter Publishing Co., Inc.
230 Fifth Avenue, New York, N. Y.

tubes and suitable power supplies. A num-
ber of amplifiers of this type have been de-
scribed in back issues of Rapio News; that
in the February, 1929, issue is designed for
high quality and great volume, and a special
phonograph amplifier was published in the
January, 1928, issue.

The pick-up may be coupled to the sct in
several ways; to either the primary of the
first audio-frequency transformer, the grid
circuit of the detector tube, or the grid cir-
cuit of the first audio-frequency tube. These
methods are shown in Figs. 6, 5, and 7, re-
spectively. The method of Fig. 5 will prob-
ably supply the greatest volume, since it
converts the detector into an amplifier tube;
although this is a matter for experimenta-
tion. It is necessary to connect a “C” bat-
tery in the circuit in order to obtain the best
quality. The battery would need only a
small  potential: probably scveral flashlight
batteries connected in series will be the eas-
iest way of obtaining this bias.

The second method (shown in Fig. 6) uses
the pick-up in the plate circuit of the de-
tector tube, across the primary of the first
audio-frequency transformer, thus using the
amplification of this instrument. The final
method connects the pick-up across the sec-
ondary of the audio transformer. Although
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A handy connection for record reproduction.

mechanism. A number of constant-speed ma-
tors, some of which are equipped with turn-
tables, speed controls, etc, have appeared
on the market; one of these motors is il-
lustrated in this article. The motor is of
the “induction” type and is equipped with a
friction-tvpe governor to keep the speed
constant. The switch may be so arranged
that the motor is automatically turned off
when the record is finished, or that it will

continue until it is turned off by hand.
For those who have neither a phonograph
nor the inclination to

purchase an clectric
motor and turntable,
there is one very good
way of making a cheap
but good wunit. The
small portable phono-

With a small microphone
connected to the detector
socket by a plug, speech
it s clearly reproduced
throngh the A.F, ampli-
fier of a receiver.

graphs which were
made several years
ago (and in fact are
still being made) have
a very satisfactory op-
1 erating spring mech-

this system supplies the least volume of the
three methods, it is quite satisfactory in
cases where the required volume is low or
where a very powerful amplifier is employed.
Either jacks or switches may be employed
for changing from radio to phonograph, or
an “adapter” may be used.

The “adapter” supplied with a pick-up is
plugged into the detector socket and con-
nects the unit to the plate circuit of this
tube; the connection thus made being equiva-
lent to that in Fig. 6. In some cases, adap-
ters are obtainable for both the four- and
five-prong sockets; so that the unit will be
equally adaptable to battery sets and A.C
sets using the 227-type detector. The con-
nections for power-operated sets are the
same as for the ordinary battery sets using
the common (201A-type) detector tube. The
only change necessary is in the method
shown at Fig. 5. In this case, the “C” bat-
tery is connected to the cathode terminal
instead of to the filament wiring; this is
done in order to keep the hum at a minimum.

In order to make operation of the phono-
graph entirely electric, an electric motor
may be used in place of the usual spring

anism and, with an
electric pick-up, one may be made into a
high-quality phonograph. These portable
phonographs will take full-size records. If
desired, the mechanism may be removed
from the case and mounted in another cab-
inet; in fact, this is a very good way of
making a good combination phonograph-
radio console, A switch placed on the panel

JACK FOR
PHONOGRAPH
PICK-UP
DET ISTART. A

5

I

At
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This connection gives somewhat less wvolume
than others, but is often satisfactory.
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of the radio connects the pick-up to the am-
plifier when desired.

‘““HOME BROADCASTING

‘While on the subject of uses for the audio
amplifier of a radio set, it may be well to
mention the pick-up devices now made for
home “broadcasting.” Such an outfit (one
of which is pictured herewith) consists of
a microphone, a long lead and an adapter to
be plugged into the detector socket of the
set. By connecting the microphone in this
way, a great deal of amusement can be re-
alized from “broadcasting” programs and
announcements at home. Such devices also
have another use, besides experimental
amusement; in cases where it is desired to
make any public announcement and more
volume is desired than the unaided voice
can supply, the microphone with an audio
amplifier and a speaker will serve the pur-
pose.

MANUFACTURE OF RECORDS

The distortion in the old type of phono-
graph was not due entirely to the reproducer
and horn used; the records themselves were
made under conditions which cut off the low
notes and distorted some of the higher ones
The apparatus for cutting the records con-
sisted, fundamentally, of a large horn, a ro-
tating (“screw-feed”) mechanism and cylin-
drical record blanks of wax of the original
type, mentioned before. The artist or artists
(and there were often too many for the
available space) were placed directly in
front of, and very close to, the large horn.
The wax record was then rotated and the
needle, which was connected to a diaphragm
at the small end of the horn, cut a wavy line
in the wax. The wax master record was then
used to make the great numbers of records
which were sold.

The defects of the system were that the
horn was incorrectly shaped, the diaphragm
had resonant points, the artists were too
closely crowded before the horn to play
correctly, and the volume of the music was
too weak to allow the diaphragm to be vi-
brated over a sufficiently wide range. The
result was that the low notes were cut off
because of the horn and the diaphragm, the
higher notes were distorted because of the
resonant frequencies of the apparatus, and
the result was generally far from perfect.

RADIO METHODS ADOPTED

Even if an electric reproducer were used
with these records, the sounds would not be
natural and, for this reason, the method of
making records was changed most radically
some years ago. The modern phonograph
studio resembles the radio broadeast studio
very closely. Standard broadcast micro-
phones are used, as many of them as neces-
sary to give the best results. They are very
carefully placed, and the sounds picked up
are “mixed,” or proportioned so that the in-
struments of even a large symphony orches-
tra are brought out properly. The musi-
cians do not have to play softer, or shift
around, in order to prevent some of the in-
struments from being drowned out. All this
is regulated at the control board. The
sounds are picked up through the “mikes”
and the audio-frequency currents passed
into power amplifiers. They are then con-
verted into the required mechanical motion
for cutting the records, by using light rays
with a photoelectric cell and other suitable
equipment. The advantage of this is ap-
parent; the light rays have no “time-lag” or
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To eliminate “‘static” from motors, street cars,
telephones and electrical appliances, plug in a
Falck Claroceptor between wall socket and radio
set. This new improvement by a pioneer manu-
facturer grounds and thus blocks out line inter-
ference noise and radio frequency disturbances.
Also improves selectivity and distance. Requires

no changes in set. Measures just 3%x5%x2%
inches. Thousands all over America now use the
Claroceptor for clearer A.C. reception. Get one
right away—at radio parts dealers. Write for

descriptive folder,
$7.59

with cord and plug

Manufactured by ADVANCE ELECTRIC CO.
1260 W. Second Street Los Angeles, Cal.

JOBBERS AND DEALERS, GET
QUR PROPOSITION

CTURUS

ARCTURUS RADIO TUBE CO.
Newark, N. J.

" Write for descriptive circulars on‘
Electrad Specialized Controls.
Dept. RN-4, 175 Varick St.,New York City, N.Y.

IELECTRAD

“inertia,” and they carry all the impulses
equally well, regardless of their speed or
frequency. For this reason the low notes of
a large orchestra or organ aie heard with
normal volume, while the high notes are left
natural. Special cutting machinery has been
developed with practically no resonant
points on the audible band and this ‘takes
care of another point at which distortion
might be introduced.

The fan who wants the best quality should
use the new records, and should be sure of
getting that type when new records are pur-
chased.

OTHER ELECTRICAL REPRODUCERS

Up to this point, the only unit which we
have mentioned has been of the magnetic
type. Besides this type, there are at least
three others; the crystal, condenser, and
carbon types; of these only the magnetic
type is at present commercially important.
One large corporation has experimented
with a crystal pick-up, but this device is still
in the experimental stage, and no informa-

" tion is available at this time as to the

method of construction, or the quality ob-
tained.

A pick-up of the condenser type was de-
scribed in Ranio NeEws some time ago, but
this unit is no longer on the market, not-
withstanding its theoretical merits. A con-
denser reproducer has also been developed
by one company which is interested in the
use of the device for other purposes, but
this unit is not at present available for
public use. The condenser pick-up differs
in operation from the magnetic type in the
fact that it is connected to the radio-fre-
quency section of the set. A vibrating ele-
ment is used as one side of a condenscr and
when it vibrates, the capacity changes. A
small oscillator-tube circuit is employed and
the variations in the capacity of the pick-up
modulate the output of this oscillator. The
resultant “signal” sent through the set is
very similar to a broadcast signal piclked up
over the air. It is amplified and detected
by the radio-frequency and detector tubes,
and then amplified again by the audio am-
plifier. A description of the device and its
operation will be found in the April, May,
and June, 1927, issues of this magazine; but,
as we have said, it is not being manufac-
tured now.

Pick-ups of the carbon type have been
known for a number of years, but only a
few which will supply a high quality of re-
ception have been developed. Such a pick-up
depends for its operation on the changes
of resistance in a mass of carbon granules
when they are alternately compressed and
released. This is the same principle as that
used in the ordinary hand microphone or
telephone transmitter (See Rapro News for
May, 1928, page 1206). When the needle
vibrates, it compresses or releases the car-
bon grains in a small box attached to the
unit. This type of pick-up is somewhat dif-
ferent from the magnétic type and is de-
signed to operate a speaker without the use
of an amplifier.

As explained above, however, the only
type which is as yet of commercial impor-
tance is the magnetic, which is both cheap
in production and good in quality. The diffi-
culties of design are comparatively small
and are easily overcome by the use of good
material and careful consideration of the
parts which might cause distortion or noise.
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New “Aero Call” Short-Wave
Converter

Shielded, Filtered

FACTORY-BUILT, READY TO PLUG INTO
YOUR PRESENT RADIO SET

The Aera 1929 Converter is a compact factory-built
short-wave adapter equipped with special short-
wave coils. It is designed for both A.C. and D.C.
sets. Operates perfectly on A.C. or D.C. sets
without motorboating, by an auxiliary filter system
control. It can be plugged instantly into any
regular radio set. 'This amazing radio instrument
now makes it possible for you to reach ’round the
world — England, Germany, Holland, Australia,
Panama, Java and many foreign stations are some
that are tuned in regularly on short wave. Permits
you to enjoy international programs and many
others from coast-to-coast that your regular receiver
cannot get. What a thrill it is to plug this into
a tube socket on your regular set and_ instantly be
in another world! No change or wiring required.
All complete, ready to operate, tubes and coils
hidden, no apparatus in sight, except the neat,
golden-brown, compact metal cabinet in crackle
finish. Size, 9x5%x21% in.
The only converter we know of that really works on
all sets. Two medels—A.C. and D.C. Write for
Catalog and literature, or send $25.00 and name
of your dealer.

Model A, without tube, for A.C. sets $25.00

Model D, without tube, for D.C. sets $25.00

At leading dealers’ and jobbers’

AERD.IEDRIC

4611 E. Ravenswood Ave. Dept. 1449
CHICAGO, fLL.

The FUTURE
By Professor A.M. Low

“THE FUTURE” is one of
the most remarkable books of the
age. Professor Low, the author,
is a scientist of international
reputation, also an experimenter
and inventor in the many branches
of science. This book written
by him has aroused wide-spread
interest. It deals with the world
of the future, certainly an un-
usually absorbing subject. Writ-
ten in the popular, non-technical
fashion, “The Future” reveals
the many advances and changes
that are in store for humanity in
a new life to come.

This book has received favor-
able comment in book reviews
the world over. Do not neglect
to-read this treatise on the future
by Professor A. M. Low. It is
a literary treat for everyone.

Mail your order now! Dow't
wait, everybody is reading
this remarkable book,

Price ~ $2.0¢

——— ——— —p— o o ot ity

Experimenter Publishing Co.

230 Fifth Ave., New York, N. Y.
Gentlemen: Enclosed find check or
money order (check which) for
$2.00. Kindly send me a copy of
Prof. A. M. Low’s new book “THE
FUTURE.” '

Name -
Address 3 e -
City State

Please say you saw it in RADIO NEWS
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Sent Real Good News
Eﬁvpvﬁére for Radio Builders
U'S.

You can get the

1ZARD
Wi, s7.50
for only

Saves hours in time and
waste.  Winds automatle-
ally any thickness of
silk, cotton or enamelled
wire into practically any
STYLE COlIl.  Spaces
pertectly, Strangly Luilt.
Ready for instant use.
ORDER NOW!!
We'll send your 3Wizard
¢.0.D. or yuu ecan en-
close $7.50 with your
order—either way we pay
the postage.
WIZARD WIRE
WINDER CO.
6706 South Main Strect
Dept. X
Los Angeles,

Cal.

Sold on

an
IAbsolute
Money

Back.

TUNE IN ON THE SHORT WAVES

Get distance—escape static
on the long wave broadeast
band. See Call Book for §us
short wave stations. SUB-
MARINER wave band in-
cludes all powerful stations
that broadcast programs on
short waves—thousands of
SUBMARINERS now in
ust—short. waves are the
new adventure — a new
thrill awaits you.

Short Waves Popular
The SUI{M\RIVER has
taken the country by
storm. Nothing made like
it. Many users have been
getting London, Englund;
many get Holland, even
in summer. Short waves
are great distunce carriers. with

Best of All

less static.

Your present radio receiver, whether battery operated or all ~

electrie, will bring in short wave Ino.ul(axting when used with
THE SUBMARIN

ER.
It is easy to connect a SUBMARINER. Simply remove a

tube from receiving set and nplace in SUBMARINER
socket; then insert SUBMARINER plug in place of tube.
Attach regulur aerial and ground to clips on SUB-
MARINER. That’s all. No ehanges in wiring of set
necessity.  No additional tubes or batteries required. If
set operates a Toud speaker, it will do so with SUB-
MARINER. We guarantee that the SUBMARINER will

operate within the wave band covered equal to any -short
wave receiving system known when attached to your re-
celver. Completely shielded metul cabinet. Tine tuning
dial, ratio 32 to 1. Get the short wave musical programs
and other activities, including television signals. Never
before has so much in radio been offered for so little
moneyl Order a SUBMARINER now!
FOUR MODELS

20 to 65 meter range—for battery operated radios, $15.00.
For all electric radios, $17.50. 0 to 160 meter range—
for battery operated radios, $22.50. For all etectrie radios,
§22.50. 10 to 160 meter runge models have threc inter-
changeablo coils. A fourth coil: 160 to 340 meter range
will be supplied when specitied as extra equipment—
price $2.00.

If your dealer does not carry, order dircet from factory.
Sent anywhere in the U. S. pestpaid upon reeceipt of price.
Canada and Foreign, 60c additional. ~ Money order only.
Also sont C.O.D. plus postage in U. 8. if $1.00 accom-
panies order to insure carrying churges. In ordering be
sure to name set and tubes used, such as U'V199, UXI199,
201A, UX226, or UY227. See dexler or order direct today.

J-M-P MANUFACTURING CO., Inc.
3409 Fond du Lac Ave. Milwaukee, Wis.,, U. 8. A,

Set Builders-Dealers! Save Money! +

Send for the most complete book of nationally known #
Parts, Kits, Cabinets, Consoles, Speakers, Power Units, §
Bets, etc. All atlowest wholesale Pprices. Quick service §
onall your needs. Write now, It is FREE—

SETBUILDERS SUPPLY CO.
Dept. 1314 Romberg Bldg. Madison and Market Sts. CHICAGO, ILL.

Insure your copy reaching you each month. Sub-
scribe to RADIO NEWS—$2.50 a year. Experi-
menter Publishing Co., 230 Fifth Ave., N. Y. C.

Please say you

Light-Sensitive Cells

(Continued from puage 911)

this mamnner, the action of an automatic
lighthouse s duplicated with startling
realism.

Toy-trains may be controlled, using the
same circenit; a flashlight being emmploved
as a source of illumination for this ex-
periment as well as any others which sug-
gest themselves” to the experimenter.

A LIGHT-CONTROLLED PET

As an example of what nay be accom-
plished by the ingenious constructor, the
reader is referred to the July, 1923 issue of
Rapto News; an article in this number
describes a  development by John Hays
Hammond Jr., comprising two light-gensi-
tive cells in combination with suitable com-
ponents, mounted on wheels, which could be
made to perform many complex maneuvers.

TO APPARATUS
TO BE OPERATED

RELAY

125 VOLT D.C.-=—]

FIG.7

-

How a photoclectric ccll operates a relay to
open a door or throw a switch, etc.

By throwing a flashlight on the cells Mr
Hammond was able to make the “Flectric
Dog,” as he termed it, follow him about,
turn in civeles or (by reversing the current
to the motor it contained) back away from
him or, more properly, from the source of
light he controlled (Fig. 6).

Among some of the practical applica-
tions suggested is a highly-desirable ar-
rangement for closing the windows with
the coming of daylight. This same circuit
may include, also, an arrangement for
firing the boiler, lighting the stove, heating
the morning coffee, and, for our modest
readers, pulling down the shades. In these
cases, of course, suitable motors or other
clectrical accessories will be needed.

AN AUTOMATIC DOORKEEPER

For those interested in these experiments,
the opening of a garage door with a beam
of light from the car’s headlight or from
the usual flashlight, is something al once
practical and thrilling. In accomplishing
this stunt, a light-sensitive cell emploving
the plotoelectric effect was utilized; the cir-
cuit diagram is given in Fig. 7, wherein
R is a 20-megoluin resistor, R2 a 200-ohm
resistor, R3 a 50-ohm variable resistor, and
R4 a 420-ohm fixed resistor. The high-
voltage current may be taken direct from
a D.C. lighting main, or can be supplied
from a “B” power unit or a set of “B”
hatterics.

Several different tubes have been tried

Ssaw, it in
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WHATEVER
YOU WANT
TO KNOW

about RADIO—oprinciples,
methods, apparatus — you
will ﬁnd instantly in

A Complete Course in
Radio Operation

In a Single Volume

A Handbook

for
Students
Amateurs
Operators
Inspectors

Tor the first time
an entire course of
training in  one
book- — the most
complete and up-
to-date work on
radio.  Developed
simply and clearly
from the elemen-
tary stage right
through all phases

practice, and ap-
paratus so "that a beginner
with no knowledge of elec-
tricity may get all he needs
either for amateur operation
or to qualify for a government
license as operator or inspector,

Prepared by Official
Examining Officer

The aunthor, G. E. Sterning' is Radio Inspector
and Examining Officer, Radio Division, U, S.
Dept. of Commerce. The book has been edited
in detail by Robert S. Kruse for five years
Technical Editor of QS7T, the Magazine of the
Radie Relay league. Many other experts as-

sisted them.

Elememary Electric-
]6 Chaplers COUCr ity and Magnetism;
Motors and Generators; Storage Batteries and
Charging Circuits; The Vacuum Tube; Circuits
]implo_\'ed in Vacuum Tube Transmitters; Modu-
lating Systems; \Wavemeters; Piezo-Electric Os-
cillators; Wave Traps; Marine Vacuum 7Tube
I'ransmitters; Radio Broadcasting Equipment;
Arc Transmitters; Spark Transmitters; Com-
mercial Radio Receivers; Radio Beacons and Di-
rection JFinders; Radio Laws and Regulations;
Handling and Abstracting Trafiic.

New Informallon such as a complete de-

scription of the Western Electric 5-Kilowatt
Broadcasting Transmitter; description and cir-
cuit diagram of \Western Electric Superhetero-
dyne Radio Receiving Outfit type 6004-C; Navy
Standard 2-Kilowatt Spark I‘ransmltter, ete.;
etc. Every detail up to the minute.

Free Examinaticn

‘“The Radio Manual”’ has just been published. Nearly
700 pages. Profusely illustrated. Bound in Flexible
Fabrikeid. The coupon brings the volume for free ex-
amination. If you do not agree that it is the best
Radio book you have seen, return it and owe nothing.
If you keep it, send the price of $6.00 within ten days,

Order on This Coupon

of principles,

never before available

D. Van Nostrand Co., Ine.,
8 Warren St., New York

Send me THE RADIO MANUAL for esamina-
tion. Within ten days after reeeipt I will either
veturn the volume or send you $6.00, the price
in full. (Radio News 4-29)
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City and State
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MEFCEHANBIC § =THE BOOK OF THE AGE

The greatest book on modern aviation ever published. The many
ramifications of the aeronautical field that it covers can be better
appreciated by a glance at a synopsis of its contents.

CONTENTS IN BRIEF:

Theory and Fundamental Principles of Flight.
Stability—How an Aeroplane Flies.

Complete Design, Construction and Assembly.
Scale Drawings—Names of Parts.

Flying Instructions—How to Become a Flyer.
Motors—Latest Inventions—Instruments, Use and Function.
Radio Installations.

Gliders.

Airports and Lighting.

Glossary of Aeronautical Terms.

The Aeroplane Mechanic.

Model Making.

Arro MECHANICS, written by Augustus Post, is the most complete
treatise of its kind ever published. It deals with every phase of
aeronautical construction and operation, and its entire contents
is passed upon by Mr. Post, who is one of the best known pioneers

MR. AUGUSTUS POST
Editor of Arcro MECHANICS

Mr. Augustus Post, editor of Argro Mz- =L .
cHANICS, has been prominent in aeronautical of aviation. Learn all about this —— 11— ) o e T
circles throug%xgut the countrg gor over great new ﬁeld. Obtain your copy E
twenty years, his experience and adventures g . :
have made aviation history and placed him in of AERO MECHANICS today. Over gé\OPE;.IfM:IX-ER Pl\:,mu;!.{m(;cqo" Ixe.
a position to pass on to the readers of Axro 3 i ifth Ave.,, New York City, N. Y.
j ; 112 pages. Fully illustrated.
I\IECHAA!')IICS onest, accurate and entirely p9" » y ! Gentlemen:
dependable information on every phase of O ¢ 1 2
A\?i;\tion. Says the North Amer?can Re- Larbe x 127 size. Enclosed find 50¢, for which please send
view of Mr. Post: “No man in America i me a copy of your remarkable new booik,
has been more continuously at the centre of C AER0 MECHANICS.
aeronautic activities in this country, and in THE J COPY
touch with more history-making airmen . |
here and abroad, than has Augustus Post At All Newsstands, or Write Direct I Naie
who},1 beiideg hﬁ.v.ing the “%istory of the ciur_"' E . P bl' h' C I 3 E .
in his head, has personally participated )
some of the most thrilling adventures of Xgerlmenter ubiishing 0.', nc. Address .o i e e e pae i
aviation.” 230 Fifth Avenue, New York City ]
City ; State.,.
i K
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Fig. E
The apparatus shown above is a fypical com-
mercial design of a recorder which makes a
graph in iuk showing the amount of light
swhich hes fallen on it each minute during
the day.

in this circuit; but the 112A-type has proved
most satisfactory. When the cell is in
darkness, about 0.25-milliampere flows in
the plate circuit of the vacuum tube; but
when o flashlight is placed close to the
cell, a current of about 6.25 milliamperes
flows.

The relay should have a resistance of
8,000 ohms or thereabouts. It is easily
operated by a flashlight at a distance of
ten feet from the cell. The relay actuates
at about 2.5 to 8 milliamperes, and will
“hold down” at about 1.0 to 1.5 milliamperes.
The gavage door may be slid or swung by
a suitable motor drive; or an even simpler
method is to arrange a self-actuating sys-
tem whereby the relay, when operated, re-
leascs a trip holding the door; a sufficiently
powerful spring or counterweight, depend-
ing upon the operation of the door, does
the rest.

Obviously, the light-sensitive arrangement
in the above application must be equipped
with some form of cover; so that it can
be turned off during the day and actuated
at night. With this arrangement, it is
necessary only to drive up in front of the
garage door, as is the usual custom, and
turn on the bright lights of the car; this
will supply more than enough illumination
for the purpose.

The light-sensitive cell used in this ex-
periment was spherical and gas-filled,
mounted upon a standard tube base so
that it may be inserted into a UX socket,
and is known as a 3GS; its ionization volt-
age is about 150.

Fig. F

Above we have illustration of another type of photoelectric cell.

over a foot long and presents a wery lavge

This is
“window” to a light-source. It

is a gas-filled tube.

Aerials and Grounds for Short-Wave Reception
(Continned from page 919)

Librium or balance of the electrical forces
of the world. It is a “wave,” because a
definite time is required for the impulse to
be felt over a given distance; and conse-
quently many alternations, or changes in
the electrical arrangement at one place,
may take place before the first of them is
felt at the receiver. We have read how

new stars light up, and are extinguished,

again, hundreds of vears before we see the
conflagration. So, on a smaller scale, half
a million radio alternations may bhe sent
into space at New York before the wave set
in motion by the first arrives at Melbourne,
Australia.

In Fig. 2 we look down on the aerial
and its surrounding waves; unfortunately,
we can see here but one cross-section, hori-
zontally, through the field. The impulses are
spreading out in every direction from the
vertical aerial; electric lines of force (per-
pendicular to the paper) in an electro-
static field and magnetic lines of force in an
inductive field revolving round and round
in directions changing with the flow of cur-
rent. These two types of lines of force are
simply two directions in which a very com-
plicatéd form of energy is exerting itselfs
and one does not exist without the other.

In Fig. 3 we have a classic example of
an illustration of the wave: the electric
field is a membrane—like a sheet of rubber,
with a rod attached to its center, so that it
can be moved up and down. A very slight
motion up and down causes waves to roll
outwards from the center, their height in-
creasing as they spread. (A fixed-edge
cone speaker illustrates formation of waves

Please

of this kind in its diaphragin.) However,
as we have said, this represents only one
cross-section of the warve, which is moving
in three dimensions. I.et us consider how
it is to be met at the other end.

THE WAVE RECEIVED

In Fig. 4A we have schematically repre-
sented an aerial of the ordinary outdoor
type, directly coupled to the grid of a
vacuum tube. If it is encountered by an
advancing electromagnetic wave, the latter
exerts a pressure on all the free electrons
in the system, tending to rearrange them.
The result is a flow of current, resulting
from the rearrangement. As a matter of
fact, in any antenna system, hundreds and
thousands of waves are crossing and re-
crossing; and the actual current flow in
the system is the composite of them. If a
nearby transmitter sends waves to which the
antenna is resonant, or nearly 'so, the in-
fluence which it will exert is so great that
ordinary tuning methods will not eliminate
its effects. However, if the signals being
received are nearly of a strength, we may
tune the aerial to one particular wave-
length, and the flow of current in it will
conform to this frequency.

We can use this current in a receiver,
however, in only one way-—that is, if we
have the usnal vacuum-tube amplifier and
detector. We must convert it into a voltage
or potential difference between the grid and
the filament of a tube; that means; we must
find some way to obstruct the flow of that
current. At the same time, that current,
in the case of a distant short-wave station,

sav you saew it in RADIO
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for You in

{Eleetrieity
You Learn by Seeing It Work

VO\V you can fit yourself for a big pay
AN job in electricity by watching real
motion pictures in your own home' Easy
and fascinating as seeing a show at the
theater! You see electrical machinery in
operation. Moving diagrams make all the
facts easy to understand.

Easier, Quicker, Surer
Radio and other branches of electricity
need men to fill jobs paying from $70
to $200 and more weekly! Practical
electrical men praise this new way as
the easiest and best way to learn how
to do electrical work.

You Get This Pledge
We promisein writing to give you the training and
employment service necessary to get you a better
job and more money, or you need not pay a cent.
$75 Projector Given

Every student 55 given a DeVry Motion Picture
projector to keep, at no extra cost So simple any-
one can operate it without experience Used with
regular light socket, farm lighting equipment, or
automobile battery. Thousands of feet of motion
victure film are supplied.

’ Our Big New Book, “The
E?BEE Film Way to Bigger Pay”

Tells how we use moving pictures to train you for
bigger pay. Get your copy now. Send the coupon.
Representatives with School Experience, Write.

The NATIONAL SCHOOL of
VISUALGEDUCATION

"The Film Way to Bigger Pay §
g 537 S. Dearborn St., Chicago, l1l., Dept. 4-N .

Send your hook, ‘‘The Film Way to Bigger Pay,” E
l with full facts about this new, easier way to §
g master Electricity. E
E Name Age......
f St.orR.F.D.._ ... B
E City. ~ . |
B State.. [ ]
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NEW

NORDEN-HAUCK
MODELS

ARE

NOW READY |

Super Electrophonic !
Shielded Super-10
Super Dynamic Speakers

Power Packs

Short-Wave Apparatus

Etc.

Write Today for New Literature

NORDEN-HAUCK, Ix~c.

Engineers
Marine Building
Philadelphia, Pa.

'.

A CHALLENGE

.NEW—~ R
Solve them ’

if you can e

HERE are 116 pages of extra-
ordinary puzzles.

Sam Loyd, the master puzzler, has
devised a new set to try your mind.
Puzzles of all sorts, with a special 26-
page section of scientific puzzles for
the mechanic, the engineer or the man
with a scientific trend of mind.
It is fine fun and excellent training for
the mind.

Get the Book Now

_Sam Loyd’s Tricks and Puzzles

50c

On All Newsstands, or Direct

EXPERIMENTER PUBLISHING CO.
230 FIFTH AVENUE NEW YORK, N. Y.

J" }?‘dt

is so minute that we cannot afford to
waste it.

The inductance of a coil 1., placed across
the filament (which is grounded) and the
grid (which is connected directly to the
aerial, as at A), affords opposition, or re-
actance, to the flow of the alternating signal
current. The current is driven into the
tuning condenser between the coil and the
tube, and builds up a voltage until the cur-
rent has ceased to flow. This voltage is im-
pressed on the tube grid; it begins to fall
as the stored energy of the condenser is
driven back through the coil; and its al-
ternations are rceorded in the output of

—
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|

——

aHQ2000

FIG. 4

The ordinary type of aerial, showing schem-
atically the effect of condensers in tuning it
At D, a condenser-type aerial actually tried.

the tube, the last determined by the nature
of the circuit used.

AERIALD TUNING

It will be noted that the aerial forms a
capacity with the ground—the two repre-
sent the plates of a condenser of very large
size, but of small capacity—and that this is
in parallel with the tuning condenser. For
this reason, in addition to the seif-capacity
of the tuning coils, wires, etc, it is impos-
sible to tune a circuit to as short a wave-
length as the minimum capacity of a con-
denser would suggest. A condenser with a
maximum of, say, .00015-mf. has a minimum
capacity of .000005-mf. This would suggest
that it should tune over a range from, say,
33 meters down to 6 meters (the wavelength
increases or decreases with the square root
of the capacity) ; while, as a matter of fact,
if it will cover a third of that range of
frequencies, the circuit is low-loss.

If we arrange the circuit as at B, the
tuning condenser is no longer across the
aerial; and the tune of the antenna is de-
termined by its natural inductance and ca-
pacity. This inductance is coupled mag-
netically to the tuned secondary circnit
which, therefore, does not respond to its
own inductance alone; but is affected also.by
the “mutual inductance,” or effect upon it
of the aerial coupler. This is one reason
why single-control tuning becomes increas-
ingly difficult on the very short wavelengths.

The commonest method used is shown at
C; a small condenser is placed in series be-

Radio News for April, 1929
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-in all ils phases!

Complete instruction course in three
volumes. Every point of aviation effic-
iently and thoroughly treated. Subjects
covered in these volumes—

MODERN
AIR CRAFT

700 Pages
500 Illustrations

Contents of each chapter—
I. Aireraft Types. I
Lighter - than - Air Craft.
111. Early Airplane De-
signs. General Design
Considerations. IV. De-
sign and Construction of
Aerofoils. V. Arrange-
ment, Fabrication and Bracin g of Airplane Wings. VI.
Airplane Fuselage and Landing Gear Construction.
VII. Airplane Power Plant Types and Installation.
VIIL. Aviation Eungine Design and_ Construction.
Air-Cooled Engines, IX. Aviation Engine Design
and Construction. Water-Cooled Engines. X. Avia-
tion Engine Auxiliaries. XI. Aireraft Propeller
Construction and Aection, XII. Airplane Equilib-
rium and Control Principles. XIIL. Uncrating, Set-
ting Up and Aligning Airplane. XIV. Inspection and
Maintenance of Airplanes and Engines. XV. De-
tails of Modern Airships and Airplanes, XVI. Sea-
planes, Flying Boats, Amplibians znd_ Other Air-
craft. XVII. Some Aspects of Commercial Aviation.
XVIII. Aireraft Instruments and Aerial Navigation.
XIX. Standard Nomenclature for Aeronautics
Report No. 240, Part I.

This book is written in simple, understandable
language. )

PRICE $5.00

AVIATION
ENGINES

This treatise. written by a
recognized authority on all
of the practical aspects of
internal combustion englne
construction,  maintenance,
and repalr, fills the Deed

The matt logically
arranged: all descriptive mat-
ter is simply expre and
coplously iliustrated. so that
anyone can understand air-
plane engine operation and
repair even if without pre-
vious mechanieal training.
This work is invaluabie ‘or
anyone' desiring to ome

an aviator or aviator mechan-
felan.

274 PAGES .

PRICE $1.25

A. B. C. OF
AVIATION

‘This book describes the basic
prineiples of aviation, tells
how a balicon, or dirigible is
made, and why it floats in the
afr. Describes how an airplane
flles. It shows in detall the
different parts of an airplane.
what they are, and what they
do. Describes all types of air-
planes and how they differ in
construction, as well as de-
tailing the advantages and
disadvantages of different
types of aircraft. Itincludesa
g;ngr:lete dlct‘l‘m}ary dox; avia-

on terms and clear drawings
0f leading alrplanes.

PRICE $1.23

Remit by cash, stamps, check, or money order
No C.0.D.’s

We Pay Postage On All Books

CONSRAD COMPANY, Inec.
230 FIFTH AVENUE NEW YORK

Blease say you saw-it in RADIO NEWS

WWW.americanradiohistorv.com

v i}


www.americanradiohistory.com

Radio News for April,-1929

Y4~WAVELENGTH (NATURAL FREQUENCY)

Pt

FIG.5

I,

If aw aerial were the full length of the wave
received, there wonld be no woltage difference
between its two ends. The natural tcarvelength
of an aerial is four times its actual length.

tween the aerial and the primary coil. The
result is that the aerial is “shortened,” be-
cause its total capacity value is reduced be-
low that of the aerial condenser. The lat-
ter, if its value is properly regulated, will
tune the aerial to an incoming signal, and
enormously enhance the response. It is
therefore one of the most important ad-
juncts to short-wave reception.

If the aerial is only one plate of a con-
denser, why can we not hook our aevial and
ground posts to a condenser and receive? As
a matter of fact, some years ago the Bu-
reau of Standards made tests on an antenna
of this type. Two metal plates (coppet
screening was used satistuctorily) were sep-
arated about 32 inches and connected to a
receiver and signals were measured. The
Jower plate was larger than the upper, to
shield it from the ground, but was only
16x18 inches. The wavelength of the an-
tenna was estimated at 16 meters. (Fig. 4D.)

IHowever, for a longer wave, it would be
desivable to increase the size of the an-
tenna system; because, after all, and not-
withstanding the fact that partisans of
“kilocycles” say that “wavelengths” are ob-
solete—a, wavelength is a physical fact.

THE NATURAL FREQUENCY

It is commonly stated, as most readers
know, that an aerial has a “fundamental
frequency” equal to that of a wavelength
four times its own length. In other words,
an acrial 10 meters (32 feet 9.7 inches) in
length—including lead-in—has a fundamen-
tal or natural frequency of 40 meters. The
reason is that, as shown in Fig. 5 at B, the
quarter-wavelength represents the greatest
uniform tendency, toward creating a voltage,
set up by a wave of a certain strength. At
halt a wavelength, the difference may be
between “4 Max.” and “— Max.” or it may
Ye between 0 and 0. At a full wavelength,
the two e¢nds of the wire will be always at
the same potential, as shown at A. An
aerial over a wavelength long may have
one end grounded, if there be sufficient re-
sistance in the exterior circuit, without
“shorting” it, as would be the case with the
guarter-wave type; the latter is more selec-
tive, and ove critical. The longer wire

Please say you

allows the flow of more current, and gives a
better pick-up; but if there is interference,
it picks that up also, and signals as well
on longer waves. The rule, therefore, ar-
rived at by amateurs, is that it is better
to use an aerial shorter than the quarter-
wavelength of the signal which is desired.
On the other hand, in transmitting, a longer
acrial is used.

It must be borne in mind, also, that there
are some limitations which should be ob-
served.  An amateur is forbidden to couple
the oscillating circuit of his transmitter
directly to the aerial. The reason is that
the range of a short-wave transmitter is so
tremendous that it is necessary to ninimize
radiation. A receiving set with an oscil-
lating tube coupled directly to the aerial, as
in Fig. 4A, would be a transniitter of the
type prohibited; and even a 201A tube,
with its small output, is capable of sending
a radiated signal a long ways. For that
reason, this direct coupling should not be
used. The addition of a screen-grid ampli-
fring tube ahead of the oscillating detector
in a short-wave set is becoming necessary as
a precaution; just as a stage of amplifica-
tion ahead of a regenerative detector is re-
quired in broadcast receivers. Previous to
the developiment of the screen-grid tube,
R.F. amplification at very high frequencies
was not practicable; but it is now quite
successful. It will be preferable to bring
up signals by tuning the antenna, rather than
trv to “lower its resistance” by oscillating
into it from the detector plate cireuit.

We have commented on the skip dis-
tance; Fig. 6 may help to make it cleaver.
Suppose radiation escaping from an aerial
at the top of the figure; it cannot enter
the earth and, consequently, if the wave
pursues a straight path, it cannot be re-
ceived at a point below the horizon from the
acrial, and consequently out of sight. This
is true of very short waves, while longer
ones cling to the surface of the earth and
bend round it. The short waves above the
horizon continue out until they encounter
the “Heaviside laver,” from which they are
turned back toward earth; not sharply, as
from a mirror, but gradually. After they
come down to earth again, outside the first
“skip-distance” ring, they are again de-
tectable for a distance, depending on the
angle of their refraction. Then there is
another “skip-distance” and perhaps an-
other zone of reception, and so on. Much
experiment is now being made to determine
skip-distances most accurately; as upon this
knowledge depends the future success of in-
ternational short-wave broadcasting. The
effect of daylight upon transmission of this
kind is disconcerting to the effect to main-
tain a long program, though very good re-
sults at long range are obtainable when
conditions are at the best.

AN ALL-AROUND AERIAL

Unfortunately, many of the things that
should make for high receiving efficiency are
of no use to the broadcast listener who is
desirous of bringing in everything. 1f he
could specify, like the transatlantic tele-
phone service, that he wanted to receive
from a certain transmitter three thousand
miles away, and from no other source, the
engineers could give him a blueprint of a
system that would work wonders. As a
matter of fact, a good many broadcast
listeners get the transatlantic telephone,
though not quite as satisfactorily, perhaps,
as the gentleman who is paying $5 a minute

saw it
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Leres a...
half-howr with

valter Mirton

HO\V would you like to sit face-to-face
with Walter Hinton and talk to him like
this:

“Just what does Aviation offer ME?”
“How can I become a pilot?”’

“What kind of ‘ground jobs’ are open?”’
“What training is needed to get into the
money class?”’

“Why should I get into Aviation
of u year or two trom Now?”
Would you like to put questions like these up to
the man who was first to fly the Atlantic—first to
fly from North to South America? If you would,
send for “Wings of Opportunity.”

Hinton is Ready to Talk
to You NOW

“Wings of Opportunity” is more than a FREE
book. It is virtually a FREE interview with a
world-famous aviator and one of the industry’s
recognized leaders.

real-

Now-——instead

In it, Lieut. Hinton shows yvou why Aviation offers
the BIGGEST OPPORTUNITIES that men of
this generation will ever see—and why those who
wake-up, look and act-ahead NOW—will CASII IN.

You'll see how Hinton is preparing ambitious, far-
sighted men right at Lome for real-pay jobs on the
ground and in the air in all branches of Com-
mercial Aviation.

Without sacrificing your present job or investing a
lot of money you can get Ilinton’s help. That
means the ground work training, PLUS his per-
sonal advice and co-operation and the FREE assis-
tunce of his Employment Bureau which is placing
men in real jobs at real pay right along.

i

“Wings of Opportunity” tells you How and Why.
If you are over 16 years of age, clip the coupon.

Aviation Institute of U. S. A.
WALTER HINTON, President

1115 Connecticut Ave., Washington, D. C.

Walter Hinton, President,
1 Aviation Institute of U. S, A., 5-S :
H 1145 Connecticut Avenue, Washington, D. C. 5
8 I want te know what you think about MY future
g i Aviation. Send my FREE copy of ‘“Wings of 1
N Opportunity” quick. [}
‘a
: Name ....... o R L e e [ |
; 1
R Street............. N Y A Agea s ]
L] (Must be over 16) g
B oCity..ooooiiiiiiiiiiiienn State.....c..oee- ]
L-——--,—-Q——-————----—---J
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Short-Wave

Manual

Prepared by Eminent Short-
Wave Experts

Edited by H. M. BAYER, Tech. Editor
of RADIO NEWS

Up-to-the-Minute Data — All
Worth-While Circuits

50c

THE COPY

FULL SIZE BLUEPRINTS
BOUND IN BOOK

As practically every one today knows, some
of the finest programs are being broadcast
over the short-wave bands. There are many
reasons for this. Paramount among. them all
is the fact that that entertainment, broad-
cast in this band, can be received over dis-
tances which with the ordinary broadcast
receiver would be impossible! Thousands of
‘letters, which pour in an unremitting stream
into our offices tell the same tale—it is a
common and everyday matter to receive pro-
grams from all foreign countries, from the
most distant climes. England, France, Ger-
many, towns on the African continent, from
every conceivable corner of the globe where
a station is located—programs come in with
surprising volume and clarity. One would
think they were hearing a New York, Chi-
cago or San Francisco station until the voice
of the announcer, many thousands of miles
away discloses the true location of station.
In the SHORT-WAVE MANUAL you will
find complete diagrams, full size blueprints
pasted into the book. These tell plainly how
to construct all these short-wave circuits,
which our tireless laboratory researches have
shown to be most efficient.

The SHORT-WAVE MANUAL contains com-
plete information on everything concerning
Short-Wave reception. Large size book (same
size as Radio ‘News) with a beautiful colored
cover. Replete with illustrations, diagrams
and will FULL SIZE BLUEPRINTS. This
big valuable book will show you how to
receive all the foreign countries clearly and
easily. Write today for your copy.

EXPERIMENTER
PUBLISHING CO.,, Inc.

230 Fifth Avenue New York

Mail This Coupon

r-------------1

lEXPERIMENTER PUBLISHING CO,, I
230 Fifth Avenue, New VYork.

I Gentlemen:
i a copy of THE SHORT-WAVE MANUAL.

| Name

IAddress o T e MR A 0] o olole (o saTa vk sTovs o] o1 uHm MRS o 1e i

Enclosed find 50c for which please send me -l
i

an mas o0 EEm BN NN ENN NS SR SEN NN WA 00N w1

for his call. But, in order to receive also
Australia and Java at their strongest, one
will require a receiving system pointed in a
different direction. (What, may be apother
question; the shortest line from New York

- to Java runs through the North Polar re-

gions, but radio waves at long distances do
not follow exactly the shortest path, be-
cause of their reflection and refractions.

It is well known that a loop gives a

much stronger response when it is set edge-
wise toward the direction of a signal; the
same is true of a horizontal aerial pointed
away from the station received (See Fig.
7). A vertical aerial, on the other hand,
should receive with equal strength from any
direction; and the practical combination at
which we arrive is an aerial with both a
horizontal member, and a nearly vertical
lead-in, which alters its characteristics. This
is not as sensitive in the direction of its
length as if it were brought directly in to
the set, without bending it; but it has more
strength of signal in response to a wave ad-
vancing from one side, to which the straight
horizontal wire aerial would be almost un-
responsive, if not entirely so.
. We have therefore only the following ad-
vice for the broadcast listeners who are
fortunate enough to be able to follow their
fancy in aerials: every collecting system is
stronger in one direction than it is in
others. Two aerial systems, one at right
angles to the other, with switches permit-
ting a choice, will give the option of greater
signal strength in two directions, It would
be well to have one of them pointing, ap-
proximately, away from the station which
it is desired to make a standby for dis-
tance reception. Such a line should follow
the great circle course—say to England and
Holland, which are close enough together
for the purpose of regarding them as one,
from America; they are about east-north-
east from New York. Another at right
angles to this would afford a greater oppor-
tunity of reception from the southern hem-
isphere.

Since an aerial for broadcast reception
on the longer waves is intended to receive
200- to 550-meter signals, it might be 164
feet long and keep below the quarter-wave-
length of the shortest wave. DBut, with
a 50-meter wave, 41 feet would be a long
aerial; and at 15 meters, 12 feet over all
would be suggested. However, unless such
a short collector of energy were tuned, it
would be advisable to use the longer aerial
with a very small series condenser, and loose

" coupling (variable) to the secondary. A

very small degree of coupling at such enor-
mously bigh frequencies is sufficient.

For this same reason—the penetration of
the high frequencies into the dielectric—it
is necessary to keep a short-wave aerial
away from other objects more carefully
than other collecting systems. A mast, a
tree, the eaves of a house, all offer slight
losses (Fig. 8). For that reason, some use
a single straight wire, brought in through
the center of a window pane, or through a
glass bowl, as aerial and lead-in. It is,
however, more directional than the bent
aerial.

HOW WAVES WIGGLE

We have considered the vertical aerial;
it is non-directional, and it is used for
transmitting quite frequently. Though there
are certain difficulties connected with its
erection, why should it not be the ideal for
the broadcast listener?
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FIG.10

The set is counected to a “ground” which is
often much larger than the aevial. What is
the ground connected to? At B we have a
system often used by amatenrs and DXers.

Undoubtedly it would be an excellent ad-
dition to our proposed optional horizontal
aerials—one pointing west and the other
south. It would pick up some signals to
which neither of them would respond. But
it would not be a panacea. Some years
ago the vertical aerial was considered the
thing for short-wave reception. Then Dr.
Pickard, a leading radio engineer, investi-
gated; he built an ideal aerial for recep-
tion: it was of the Hertzian type, with
long, opposite rods, as in Fig. 1A. It could
be turned to any angle with the horizon,
from horizontal to vertical; it could be
turned to any point of the compass. Its
length could be adjusted—within reason—
to any of the short wavelengths on which it
was fo receive. The only trouble was that
a tower as illustrated (Fig. 9) was needed
for the mounting of the aerial; as the re-
ceiver had to be in the middle of it. The
short-wave fan who wishes the perfect aerial
may try this stunt. It can be adapted to
anything; except that for the sixty-meter
band a tower (built of wood) about sixty
feet high will be needed and, also, a good
bighly-insulated swivel mounting of con-
siderable strength.

What this experiment showed was that,
though waves are emitted vertically from a
short-wave transmitter, they have turned
on their side after going a few miles; and,
from say sixty to three hundred miles away,
the horizontal aerial wire receives them
more strongly. After a few hundred miles
more, the advantage in favor of horizontal
reception dies away. Another curious thing
is that the waves emitted horizontally do
not turn over—but apparently a short wave
has the same objection to standing upright
that a cat has to landing on its back.. These
conditions, of course, do not prevail with
the much longer waves of even the highest
amateur band.

WHAT IS THE GROUND SYSTEM

TWe have now a short, selected aerial, of
heavy wire (theoretically copper tubing of
a fair size might be better, for high-fre-
quency current flows on the surface) pro-
tected against corrosion by enamel and heav-
ily insulated. It is spaced very carefully
away from all nearby conductive objects
until it is connected to its condenser in the
set.- Then we attach our ground—to what?

A glance at Fig. 10 shows us that the
ground system is often composed of a mass
of metal several times the length of the
aerial, and exposed to radio waves. Con-
sequently, we may take the aerial . com-

Please say you saw it in RADIO NEWS
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pletely off and find that signals come in
without change in strength. We will prob-
ably find that local “harmonics,” at least,
do not show the loss of the aerial by the
slightest falling off. Tor that reason, for
short-wave work, we may find the ground
a sourcc of trouble. It will be well to ex-
periment.

In the country, or cven the suburbs,
where the short-wave fan may control the
ground beneath his aerial, an excellent
ground is secured by driving several metal
pipes to moist earth and connecting them
by wire to the ground lead of the set, as
shown at Fig. 10B. This reduces the “an-
ienna resistance,” which is important when
we are putting power into it; and should be
considered when we arve trying to get the
most out of what little power it can pick
up out of the air for itself. The ground
is part of the antenna; and should be of
very low resistance, as well as the aerial
'The only place where it is desirable to
check the flow of signal current—except
on very strong signals—is in the reactance
of the tuned cirenit across the fivst tube
grid, where it will create a voltage that
counts in results.

In conclusion, a few suggestions may be
repeated as to making connections to set
and antenna, if the conventional type of the
latter is to be used:

Try every accessible ground; guite often
it will be found that a combination of two
or three grounds gives better results than

one. TFirst try each singly; then try them
in combinations. ‘The one, or the combina-
tion, giving the greatest signal strength on
a station which has been tuned in to test the
diffevent arrangements should be used. If
water pipes or radiator pipes are used,
scrape the scction of the pipe where the
ground-clamp is to be secured until the hare
metal glistens; fasten the ground-clamp se-
curely and then solder the ground-lead to
the clamp. If it is convenient to do so,
solder the ground-lead to the pipe without
recourse to a clamp; however, wherc this
proves inconvenient, a clamp may be used
with good results if due care is exercised in
securing it to the pipe.

Soldering the lead-in to the aerial has al-
ways been considered quite a taslk; because
of the almost general belief that this opera-
tion ust take place after the aerial has
been crected. It is far simpler to perform
this operation in the house while aerial and
lead-in wires are still rolled up; merely
scrape an end of each roll, solder, tape; and
both may then be taken to the roof and
unrolled for their respective duties.

When unsing paste to solder that new job,
go over each joint immediately after it has
cooled, and with a clean piece of muslin
wipe it clean of any paste which may have
remained. Failure to do this will eventually
cause corrosion at the joint, with resultant
loss in efficiency, and noisy reception. For
this reason it is best to use as little paste
as possible—preferably, none at all.

Popular Handiwork---How to Build a Handsome Radio Console

(Continued from page 922)

One brace, 3, x 2 x 801/ inches (Q);

Two sides, 34 x 131, x 233, inches; front
edges to be faced with moulding H (R);

One sub-base, Y, x 123, x 29 inches, to hold

eSS

Detail of drawer and “invisible’” hinge.

top section together; fastened to N with
screws (8);

One rail, 3, x 114 x 80 inches, mortise into
posts (T);

Four drawer slides, 14 x 1%, x 113/ inches,
to be attached with serews and nails (U);

One back rail, 3, x 5 x 30 inches; mortise
into legs (V);

One top cabinet rail, 1 x 114 x 301/ inches;
mortise into sides (W);

Two stretchers, 8, x 11 x 301, inches;
mortise into end rails (X);

Two end rails, 34 x 1 x 113 inches; mortise
into posts (Y);

One drawer front, ¥, x 3 x 17Y, inches (Z);

Two drawer fronts, ¥, x 8 x 51, inches
(A1).

Drawer materials: Corner glue blocks; drop
pulls; friction catches for doors; rosettes:
transfer designs; nails and screws; and
invisible hinges, as shown, to be used at
top and bhottom of doors.

The ¢“Home-Builder’s Seven” Superheterodyne

(Continuved from page 929)

shortened or a weaker station selected. Oscil-
lations of the R.F. stage are controlled by
the panel knob of R8 which serves also as a
volume control.

At this time the oscillator tube V'3 should
be removed from its socket; upon which the
signal should immediately disappear. If it
does not, the coupling between the primary
and the secondary of L4 is too great. The
normal separation of the coils should be
about one inch, where medium sclectivity is
desired. Great selectivity may he obtained
by greater separation, or by placing the
coils in right-angle relation. It should be

Plcase say you

remembered that, as selectivity incveases, |

signal strength decreascs. A compromise
must be struck for the peculiarvities of the
location and the aerial which is used.

In vare cases, it may be difficult to
cause V3 to oscillate. A simple test is to
place a pair of phones in series with the
plate return of this tube and its lead
“B4Osc,” with battery connccted. With the
tube in its socket, upon touching the grid
and plate socket terminals with a wet finger
tip loud and distinct “plops” should be
heard. In some cases the turns of the
plate coil of L3 must be increased, to ob-
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Back in

SCREEN GAID
TUSE

CeCo Announced
This Type AC-22
Screen Grid Tube

The five prong tube of the sepa-
rate heater type operating directly
on alternating current

—now recognized as the most
outstandingly successful ampli-
fying tube of the season.

CeCo pioneered—and did its
pioneering without the fanfare
of trumpets. But it is pleasing
to know that an increasing
number of radio engineers and
experts look with confidence to
the CeCo laboratories for each
new development in the tube
industry...a reward pot meas-
ured in dollars and profits.

Do not miss CeCo’s entertaining

radio broadcast each Monday

evening at 8:30 Eastern time

(7:30 Central time) over the
Columbia Broadcasting System.

CeCo Mfg. Co.,Inc., Providence,R. L
@Rﬂﬂ’lb
Tuber
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| TheBigGreenBookgives tau
| the very latest detailson Aero
# Coilsand Kits, Short Wave Radxo.
'}l newest broadcast radio receivers, short
waveconverters. telephone transmitters, coil kits,
adaptersand a host of new wrinklesfor 1929,

24 Different New Kits
Shown for 1929

The kits everyone is talking about are fully

described in the new 1929 Aero Green Book—

Aero 729, Aerodyne6-29, Chronophase, Metro-

il politan, Trio, International, Standard, Radio-

il phone—in Shield Grid, A.C. and D.C. models.

I Be sure to send for your copy of this 25c Big

Creen Book—worth$25.00to anyone who wants |

to keep up with thelatest radio wrinkles. (
|

Mail coupon for your copy today—NOW!

ﬂE -Qo@%%yﬁs

#l 4611 E. Ravenswood Ave Dept. 449
| CHICAGO, ILL.
Bl ¢ om am om o v s MAIL THIS COUPON NOW emem emem om e w

AERO PRODUCTS, INC. Dept. 149
‘} 4611 E. Ravenswood Ave., Chicago, lil
l Send me_your Big Acro Green Book, 25e,

iving the

i1 latestinformationon What’s Newmradxo,s ortwave,

9 Begutiful, massive, walnut table
y model cabinet with every Super-
phonic 7. A $10.00 value FREE

while they Iast!
Superphonic 7 is a world beater! An exceptionaily high
grade receiver that is amazing the Radis World. Latest
7-tube tuned radio-frequency circuit. IMxtremely selective,
marvelous sensitivity. Single drum dial control. Clear
and realistic receptfon guaranteed. An exreptionally beau-
tiful, walnut finish, metal front panel 77x18”. Complete
chassis. All parts mounted ready to wire. Hook-up wire
and colaored battery cable included. Value $60.00; our
price $16.95.
WIRED OR READY TO WIRE

Very easy to wire this set with the instructions we furnish.
Just a few connections. Can be wired in a few minutes by
anyone. If you would rather receive Superphonic 7 com-
pletely wired we will be glad to do so for an additional
charge of only $2.00. Tlease indicate on your order
whether or not you want Superphenie 7 wired. -

SEND NO MONEY — ORDER NOW!
We ship right away. Upon arrival pay only $16.95 plus a

small delivery charge. (Foreign countries send $19.50
with order, We pay shipping charges.)

5 RADIO EQUIPMENT CO.

349 S. Wells St. Dept. (2-D Chicago, !l

ALL ELECTRIC

Radio Receiver fully guaran-
teed. Offered to the Radio
Public at more than 50% sav-
ings. Worite for particulars.

PACIFIC RADIO
1063 W. Van Buren Street
Chicago, 11l.

Don’t Miss
AMAZING STORIES

“The magasine of scientific adveiture,
excitement and romance”

At All Newsstands

Please say

tain oscillation. A defective condenscr at
C5 will also prevent oscillation.

As the builder becomes acquainted with
the operation of the receiver, excellent dis-
tant reception will be obtained. The DX
possibilities of this receiver, as with any
other sensitive set, will depend on the lo-
cality, the efficiency of the aerial and

grounds, “atmospherics,” and the ability of

the operator.
BIASING A.C. TUBES

If the constructor wishes to build this
set for A.C. operation, it is recommended
that he use only tubes of the heated-ca-
those (227, AC-22, and similar) types ex-
cept in the power stage. Here a 171A,
or other power tube of any desired type,
may be used with raw A.C. on the filament
and the proper plate voltage, in the con-
ventional way.

Radio News for April,rl929

be one and a half milliamperes, or .0015-
ampere; and to give 1.5 volts “C” bias a
resistance of 1,000 ohms will be required.

For the detector tube V5 it is recom-
mended that the resistor be variable from
0 to 2,000 ohms; the proper resistance
value is then conveniently found when the
set is placed in operation. The value for
the resistor in the cathode return of the
power tube V7 should be 2,000 ohms, when
180 volts is used as the plate supply.

As the “C” biasing voltage is taken from
the plate potential of the particular tube
supplied, it follows that, to obtain the cor-
rect bias at the recommended “B” voltages,
that the voltage output of the power unit
must be increased at each “B-4-” tap by
the amount of the “C” voltage. Thus, for
the power tube, 40 volts plus 180 volts
would require 220 volts at “B-1.180” for
normal operation; as the cathode of the

$28
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T0 84+22% ON
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Fig. A

The ‘“Home-Builder’s Seven,”

constructed to use A.C. tubes, follows the same layout as tn the

constructional drawings; the vesistors and condensers shown replace the filament ballasts.

If we compare the circuit for battery
operation (¥Fig. 1) with that given here
for A.C. tubes (Fig. 1A), it will be seen
that the latter eliminates the amperites
R1-R2-R3-R5-R6-R7 and the tapped re-
sistor R4. All grid returns (including that
of the detector) are made to ground and
“B—" on the shielding, instead of to fila-
ment; and the cathodes of the tubes are
maintained above ground potential by re-
sistors, the voltage drop through which pro-
vides the necessary bias. This is the usual
method emploved in A.C. tube operation;
the values of the necessary resistors may
be calculated by dividing the bias (in milii-
wolts) required for a given tube by its
plate current (in milliamperes); for in-
stance, if a tube requires a 6-volt bias, this
is six thousand millivolts; the plate current
of a 227-type tube is normally three milli-
amperes. Division of six thousand by three
gives two thousand; and, accordingly, a
2,000-ohm resistor is what we need between
cathode and ground to give a six-volt drop.

Therefore, resistors of this value are re-
quired by the cathode returns of V1 and
V6, in series with their ground leads. On
the other hand, V2 and V3 do not require
a grid bias; the former has no “B-L” po-
tential on its plate (because of the pecul-
iarity of the Ultradyne modulation system)
and the latter is an oscillator, and should a
bias be put upon its grid, greater plate
potential would be required to cause oscil-
lations. The A.C. screen-grid tube Vi re-
quires a “C” bias between 1 and 1.5 volts.
With 45 volts on the screen-grid, and 1335
on the plate, the normal plate current will

you saw it in
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tube is 40 volts positive above ground
potential.
BY-PASS CONDENSERS

To prevent the blocking of either the
R.F, LF, or the A.F. frequencies by the
biasing resistors, the latter must be by-
passed with suitable condensers; these, in
the cathode circuits of the audio tubes, have
a value of 1 mf. Where either I.F. or R.F.
frequencies are by-passed, a 0.5-mf. con-
denser will be sufficient.

To. prevent excess of hum, the proper
value of “B-L” potential should be applied
to the center tap of the 21,-volt winding
supplying the heaters of the 227-type tubes.
Usually, this should be 45 volts.

For placing the A.C. set in operation, the
same procedure is followed as with the
battery-inodel receiver, as described above.

IT HAPPENED (?)

Rapnro Fax (who finds the usual atmos-
pheric conditions accompanying a demon-
stration of his new hook-up before com-
pany): “Gee, what a rotten night! I can't
seem to hold any stations at all!”

Visiror: “Oh, the weather is nice out
Maybe the radio stations are not sending
out enough ether”—C. Walker.

RADIO MATHEMATICS

IxsTrucTorR: “In measurements, “micro-”
means “one-millionth”; a microampere is one
millionth of an ampere, and a microfarad is
one-millionth of a farad. Now, can anyone
give me further examples?”

Star Purm: “Yes, sir: a micrometer is
one-millionth of a meter and a microphone
is one-millionth of a phone.”’-—Bernard Ring.
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The Constructor’s Own Page
(Continned from page 935)

build these sets strictly in accordance with the
diagrams, proper plate voltage and low-loss parts,
they will not be disappointed with results, T will
be only too glad to help anyone wishing my advice
on either of the above sets, I started in the radio
field seven ycars ago and (being a N.R.I. student)
I can appreciate a good circuit when I see it.
Cuesrer L. Pricr,
One River St., Cohoes, N. Y.

WANTED, A GOLD FINDER
ELditor, Rapto News:

I have noticed that the “Hawms” are always

ready and willing to lend their knowledge and
aid to a fellow-worker in the experimental field.
Thanks to their generosity.

Now I have a problem in which I would like very

much to enlist their aid. My father buried twenty
thousand dollars on our farm and we have mncver
heen able to find it. It was all gold dust and
nuggets. IHe dicd suddenly of apoplexy and left
no information as to where the exact spot was.

I have experimented for years trying to get an
oscillating circuit that I could detect it with, But
so far, I have been able to detect any non-magnetic
metal ounly about eighteen inches. I would gladly
give a prize to the one who offered the hest known
circuit that would detect it, say six feet away.
Please tell me how to get their aid in this matter,

A, R, EnvEearr,
484 North Orange St., Medford, Oregon.

(Those having a hook-up of the required sensitiz-
ity are invited to communicate divectly with My.
Enyeart.—EDITOR.)

FB (FINE BUSINESS) OM!
Editor, Rapio News:

Your Audioc Amplifier for the “Extension” re-
ceiver, the “Bloopless’ receiver and the ‘“Lamp-
Socket Five’ are all wows; I sold the latter for a
net profit of $32.54! It was constructed of dime-
store parts and worked better than a well-known
commercial model, I would like to correspond with
boys about my own age—which is thirteen.

Jack B. KaamEr,

(Some of the readers of Ravio Nrws who es-
press a desire to cominmunicate with other faus are:
Jack B, Kammer, 1531 Andrew Street, Fort
Wayne, Ind.; Louis C. Skipper, Jr., 3295 Carnes
Avenune, Buntyn, Tenn.; S. Kwictniak, 527 Graham
Avenne, Brooklyn, N, Y.; S. N. Kalra, c/o

Al Morrison, of 81 South
Sherman. St., Denver,
Colo., has just built the
thivrd and largest of the
exponential horns he de-
signed from data in Rapio
News. This is 12 feet
long and 64 inches across
the bell, whiclh 1s lined
with battleship linolewm.
The rest is built of heavy
seasoned lwmber. The re-
sultant wolume is tremend-
ons and the tone quality
remarkable

The Wireless House, Lahore, India; Ravmond Lok-
ken, Box 308, Heyon Lake, Minn.; M. P. Nemitz,
Box 286, Hampton, Iowa.

RADIO IN THE ARMORY
Editor, Rapio News:

It is the desire of this unit to express thanks for
the recent Dblueprint of the televisor. We are as-
sembling this at the present time and are planning
on using it with a Pilot Short-Wave set as de-
scribed in Rapro News for Decemher. Iinclosed is
a coupon for blueprints 69 and 70, for which we

thank you in advance. This unit owns and operates
station W8ATM.

Mrrrox XK. BrowxE,
First Sgt., 2nd Battalion Hg. Co.,
10th Inf., N. V. Natl. Guard,
Binghamton, N. Y.

'On the Short Waves

(Centinued from page 938)

a screem mesh for a plate have an abnormal char-
acteristic when tuning below 50 meters. All other
tubes using a metal plate we have found satisfac-
tory,

Another thing that might be of interest is the
fact that when using a 171 power tube, the output
when attached to a short-wave adapter is much
less than if a 112-tube is used. Good speaker
volume is usually available with the 112-tube on
very weak signals, whereas it takes tremendons
signal strength to deliver speaker volume with a
171-tube,

J. M. Petersox,
The J-M-P Manufacturing Co., 3407 Fond dw Lac

Avenne, Milsvankee, 11 isconsin.

(The information contained in this letter will be
of interest to many A.C. set owners. Swuch com-
plaints as we have received from a few readers,
as to difficulty in accommodating adapters (of
whatever make) to their sets, have arisen from
the use of an A.C. detector. IVhile we do not think
that, considering the uumber of A.C. sets thus in
use, the percentage of dissatisfied users of adapters
can be high, the suggestions given by Mr. Peterson
from his long experience should be of great value
to many who are not getting mavimuwm results,—
Eprtor.)

SHORT-WAVE R/F.

Editor, Rabpio NEws:
It is reasonable to suppose that there are not many

—no, mnot even amongst the “dyed-in-the-wool”’
hams—who have a short-wave receiver with two
stages of screen-grid R.F. Amplification. Now, I

should be the last to say that this is easily pos-
sible to have; but, on the other hand, I shall not
be- such a.pessimist as to think it is impossible,

By the time these lines are in print I lope to have
one such receiver working upon the lines set out.
I am not altogether surc at present as to whether
it would not be better to omit the aerial inductance
in the first stage and insert a 10,000-chm resistor
in its stead. I shall probably try both.

Will my American friends who want to make an
electro-dynamic speaker sit up and take notice,
when the output from such a receiver is admin-
istered to the input of said speaker from such a
station as G58W, please endeavor to construct ac-
cording to these lines? Should they care to
correspond with me upon their success or other-
wise, I shall use my endeavors to see that their
letters are answered if they will he so good as to
enclose international postage order.

On the 28-Megacycle amateur band it is sur-
prising to hear ‘W’ stations come in at from
1,300 to 1,530 on Sundays at QSA\4 and, if a few
clouds roll up it is interesting to note the signal
strength die down. What is still more amazing
is to hear “G” stations about 200 miles away
come in at QSA2—thus rather damping the skip-
distance theory on ultra-high frequencies.

Here is another field to experiment in with two
stages of R.F. as outlined, and here let me sound
a word of warning to the uninitiated—be particu-
larly careful in your shielding arrangements when
using two UX-222’s on such high frequencies and
do not omit chokes in their plate leads.

I want to congratulate you upon your very fine
write-up and diagrams of your screen-grid short-
wave receiver. I have made mine work perfectly
smoothly up to 28 megacycles and shall very
shortly be experimenting upon using two screen-
grid tubes; Marconi S.610°s (like the 222); for
R.F. amplification at signal frequency. This has,
of course, been done by Capt. Round; but not to
my knowledge by ordinary individuals such as
myself!

A power tube just brought into use over here

Every radio authority
knows what Peter L.
Jensen did in 1927 and
1928. His perfection of
the dynamic speaker as-
sured the qualities in a
radio reproducer shich
the perfection in audio cir-
euits demanded. His repro-
ducers served as the pattern
for the entire radio industry.

And nowwatch Jensen in1929!

The ncw Jensen Auditorium

Speaker has already been an-
nounced. It is designed to oper-
ate with all types of amplifiers
from the smallest with one tube
to the largest with push-puli
stages employing type 250 tubes.

And in sensitivity, in brilliance |,
and separation of tones, in its §
ability to reproduce tremend-
ous volume, this speaker is
unmatched by any other re-
producer ever made.

Write today for literature
and technical data.

JENSEN RADIO MFG.
COMPANY

338 N. Kedzie Ave., Chicago, T11.
212 Ninth St., Oakland, Calif.

JENSEN PATENTS ALLOWED
AND PENDING
Also Licensed under Leltophons
and Magnaroz Patents

Please sdw 5 FE 4
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Amperite-controlled tubes are cor-

rectly controlled tubes. Amperite
automatically regulates the fila-
ment supply to your tubes despite
“A” voltage variations—more accu-

rately than you can do it with fine
meters and hand rbeostats. Tube
life is prolonged — reception im-
proved. Insist on Amperite by name.
A type for every tube—A.C. or D.C.
$1.10 with mounting in (U. S. A.)

at all dealers.
ARadiall @mpag/
RK,

NN
30 FRANKLIN ST., NEW Y

£ “This symboP Write Dept. RN-4

5 Iinaradio 5 2 .

S  diagram FREE-“Amperite Blue Book™
X ‘means—— of modern circuits and
E-8 5 +valuable construction data.

Tue Drake Horri is wonderfully
located. On the lake, yet within easy
walking distance of the heart of down-
town Chicago. For tempting food and
remarkableservice, Tae DrakEisknown
far and wide. Rates are reasonable—as
low as five dollars a day single room
-with bath, six double. Special discounts
for extended stays. Write for Itlustrated
Booklet, Edition 29,

Under the Blackstone management
known the world over

e DRAKE

HOTEL Chicago

This Wholesale
Catalog
Will Save You Money

Write today for our large illus-
trated new Catalog “B-6,” show-

ing how this organization of men
with years of experience in Radio
can give you personal service.

Allied’Radio
CORPORATION
Tl W F_A'KE— SYREET, CﬂICAGO

Insure your copy reaching you each month. Sub-
scribe fo RADIO NEWS—$2.50 a year. Experi-
menter  Publishing Co., Imc,, 230 Fifth Avenue,
New York City.

Please

has the same impedance as the 171A, but twice
the amplification factor—it is the Marconi P.625
and is really magnificent. It intrigues me to be
consuming only 0.55 amps on my S.G.5.W. receiver!

It appears to me that there are channels avail-
able for good people like yourselves, WLW, and
the General Electric on the short waves; as, over
here at any rate, I never hear anyone between
17.4 and the amateur 20-meter band. Anocther gap
is between 8XK and 2FC, Sydney, on 28.5-meters;
W2XAF and WS8XK are full loud-speaker volume
almost nightly now.

PLE and PLF (late ANE and ANH) are now
on the air on Sundays instead of Wednesdays on
15.74 and 17.00-meters respectively.

The B.C.L. Band is in a shocking mess since
Jan. 13, when the new ‘“DPlan de Bruxelles” came
into force allowing only 9-kilocycle separation—I
certainly don’t possess such a receiver!! The
heterodvnes caused by the powerful ones—G5GB,
Toulouse, Langenberg, etc.—are awfull

We are having a very cold winter and I long
for Africa with its warmth and sunshine!! T haven’t
heard your short-wave transmitter for sometime:
the ‘“‘stars’ at present being those who transmit
below 20 meters. Kindest regards from.

E. T. SomerseT, G-BRS 125,

Inholmes Park, Burgess Hill, Sussex, England.

“SWINGING” IS NATURAL
Editor, Rapio Nrws:
I can understand why it is hard to pull in the
really DX stations, but I'm getting through with

| patience; but they are very faint. But why don’t I

get the U, S. stations apart from WGY and KDKA?
I had 2XAL on Nov. 29; faint, but intelligible.
But there must be at least 25 more with fair power
and they don’t come in. One more question—is
the swaying of the signals caused at the transmit-
ting end, or is it in part due to receiver faults?
My aerial is a 50-foot vertical wire, held really
taut. And, once again, congratulations on your
magazine. You have no idea what it means to me,
away here in the bush, and the nearest radio fan
who is interested in the technical side over fifty
miles away.
J. E. WiLks,
Forest Gate, Saskatchewan, Canada.
(Perhaps his “location’ is against My. Wilks, and
perhaps he will find the stations easier to get
later; they are casy to pass over.
with the ground, and <with the aevial condcuser,
may bring better results. The swinging of the signal
is an effect caused by the electrical condition of the
atmosphere between transmitter and receiver, and
cannot be remedied.)

A DOUBLE GROUND
Lditor, Rapio NEws:

My receiver is somewhat similar to the Pilot short-
wave, except that my coils are of the basket-weave
variety, and my aerial is indoors—about 42 feet of
wire around the moulding in the living room. I
have reduced body capacity to a minimum by using
a double-ground system. I have the tuning con-
denser encased in a shield, to which are connected
the ““A—"" and the rotor of the condenser, and one of
the grounds. The other ground is connected to the
primary, which consists of ten turns. Iloping that
this may be of interest to brothers in the radio
game.

Rurino Ramrrez,
No, 1 Jose M. Fernandes St., Santurce,
Porto Rico.

A CORRECTION
Editor, Rapro News:

I have received quite a few letters asking for
details on my set (shown on page 655 of the Jan-
uary issue) which I have answered to the best of
my knowledge. Will you allow me to compliment
the artist for the fine piece of work which he did
in drawing the circuit from the meager details I
furnished him? However, a slight oversight may
be corrected: namely, the grid return of second
detector in Peridyne part of the circuit is also
connected to ‘““A-+” lead. The piece of wire you
take out here may be used to bridge the “B—135,”
so this correction does not necessitate any extra
outlay.

J. H. Van KoOLBERGEN,
Montreal, Canada.

A JUNK-BOX ADAPTER

Editor, Rapio News:

Here are some hints concerning the “Junk-Box,”
which I made into an adapter for my broadcast re-
ceiver, besides shielding it. I bought a small pan,
approximately 6 inches long, 3% wide and

| 214 high, with tapering sides, and mounted the two
g

sockets for tube and plug-in coils on the top of the
upturned pan. The condensers are all mounted on

say you saw it
WWW-americantadiohistory-com

Some experiments.
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one side, and the “A--” leads grounded to the
pan. The grid condenser and the leak (S-meg)
and the choke are also mounted on the inside of
the pan. No rheostat or switch is necessary, as
these are in the regular set. The aerial coupling
condenser is mounted on the base of an old up
right crystal detector on one end of the pan. Leads
from the choke coil and the filaments are taken
direct to a plug which may be inserted in the
socket of the hroadcast set.

The set is very neat and complete and the paw
provides a shield which reduces body capacity te
almost nothing. TFans who cannot get distant sta-
tions might try Mr. Peadro’s suggestion of using
another aerial connected to the plate coil of the
set. I find that this greatly increases the volume,
particularly on coil No. I; though it greatly io-
creases body capacity.

Joserx Rowe,
R. F. D. 3, Smithburg, Md.

(As stated elsewhere in tiis issue, direct coupling
of the oscillator of a transmitter to the aerial is
prokibited. While listencrs are not wunder license
restrictions, the increasing wogune of short-wave
work is almost certain to bring about official action
for the prevention of radiation. It appears that this
is already being downe around the Canal Zone. For
that reason, short-wave listeners should begin look-
ing forward to the necessity of screen-grid tube
coupling ahead of their detectors; just as broadcast
listeners are now-—that is, all should be—using a
nonregenerative first stage.~—EDITOR.)

ELABORATE EXPERIMENTS
Editer, Rapio Nrws:

When I first completed my Junk-Box I could
hardly hear 55W and they were very hard to tune
in. Now I have not missed hearing at least a part
of their program every day they have been on the
air for six weeks. I have had PCJJ six times on
the loud speaker.

The first thing I did on my set was to substitute
two 3-plate condensers for the midgets and add twe
vernier dials; it now takes three complete turns of
the knob to go from KDKA on 24.5 meters to 35W,
who are supposed to be on 25.53 (but I get them om
25.20). I next put cardboard extensions on my
tube bases, made the coils 14 inches in diameter,
and wound them with No. 18 and No. 22 wire; the
secondaries being space-wound. The improvement
was surprising. It required the same number of
ceils to cover the 20-80 meter band. I next wound
a primary coil of 6 turns of No. 18 wire, space-
wound, and made it variable above the secondary.
I find that on my set inductive coupling is the
best. However, I can change from one to the
other by merely changing from one aerial post te
the other. I advise all Junk-Box owners to try
this. Next, I put a CX300A special detector tube
in; and 1 advise everyone to do the same. I
then added another audio stage; this can easily be
done, provided both transformers are kept away
irom all detector elements.

I then cut my aerial in half and took two lead-in
wires, one from each side of the imsulator, placed
one on the “P” post of my first andio transformer,
and used the other as a regular aerial. Try. this!
(This evidently increases the plate to grid feed-
back; but the same effect may be more easily accom-
plished.)

My best experiment was with choke coils. I
have a $1.50 special choke, but I can beat it with
some paper and about fifteen feet of No. 30 wire.
At first I made coils as spools, some slot-wound and
others space-wound, etc.; but finally I took a piece
of linen paper, wrapped it around a lead pencil
and wound it full of No. 30 wire, I can go down
to 13 meters and not leave any holes. (I got this
idea from Rapio Nrws, so I do not take credit for
the invention.) I have experimented with an' R.F.
stage and with putting my short-wave detector ahead
of the R.F. on my large set, but without much
success. In conclusion, I may state that the en-
tire six weeks of my experimenting have been
stormy and foggy. I would like to hear from any-

_ one trying any of these experiments,

I should like to identify a station on 28 meters
heard on Nov. 3 using Spanish; no English was
spoken. On Nov. 23 a station on the same wave
stopped the program to give three sharp code sig-
pals at exactly 1 p. m., Greenwich time. On Dec.
11 a station between 16 and 17 meters was calling
San TFrancisco in Spanish and four persons were
laughing and talking at once,

I would like to know, also, how to send stamps
or movey to stations in foreign countries in order
to get verifications of reception.

ARrRTHUR J. GREEN,
700 Aipha St., Klondyke, Ohio.

(International postage coupons may be had ot
large postofiices, and may be obtained by all post-
masters. They are exchangeable in .any countvy
i the Postal Union for stamps of that couniry’s
sssue.)

it in RADIO NEWS


www.americanradiohistory.com

Radio News for April, 1929

Radio News Laboratories
(Coutinned from page 940)

MOLDED TIP JACKS

The molded tip jack shown, submitted by The H.
H. Eby Manufacturing Company, 4710 Stenton
Avenue, Philadelphia, Pa., is designed for output
terminals  on  radioc  sets of
chassis construction, and con-
sist of a molded browun bakelite
plate in which have been placed
two tip jacks spaced one-inch
apart. It is 2 inches long, and
11/16-inch wide; the thickness is 11/16-inch and
the over-all depth to ends of jacks 1%4-inches.
Holes are provided at each end to fasten the de-
vice to the chassis by 6/32 muchine screws. These
tip jacks are available with “Speaker” or “Phono-
graph” markings.

AWARDED THE RADIO NEWS T.ABORA-
TORIES CERTIFICATE OF MERIT NO. 2560.

MICROPHONE TRANSMITTER

The microphone transmitter shown, submitted
by the Amplion Corporation of America, 280 Mad-
ison Ave., New York City, is of a new type in
which the metal -diaphragm
and carbon buttons have
been eliminated. Its inter-
nal construction comprises
a thin rubber membrane
stretched across a channel-
way 1%4-inch wide, 3/16 of
an inch deep and 3 inches
long. The cavity of the lat-
ter is closed by the mem-
Lrane, which also holds in place specially prepared
carbon granules. Sixty milliamperes of current has
been passed through this arrangement without the
usual hiss or packing; while satisfactory sensitivity
has been obtained with as low as 5 milliamperes
of current. Its mcasured internal impedance at
1,000 cycles is 500 ohms. Tor proper operation,
it is recommended that a 4,000-ohm variable wire-
wound resistor, capable of carrying 60 milliamperes,
De inserted in series with the microphone and a
45-volt storage battery. The manufacturers also
recommend impedance coupling of the microphone
to its transformer in order to prevent core satura-
tion of the latter; this system is identical with the
choke or impedance output system used in the plate
circuit of a radio recciver’s power stage,

AWARDED TIIE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2561,

T IR W In Our
¥ Z)dﬁb, April Issue:
he Revolt of the Atoms, by
I8~ V. Orlovsky. This tale, which
comes to us from Russia, is an
excellent story of absorbing in-
terest, not only as a piece of
fiction, but for the science
contained in it also.

Into the Green Prism, Ly A. IIyatt Ver-
rill. Part II. Absorbing as the first in-
stalment was, the concluding paragraphs
exceed it by far with the astounding
findings which the Indian scientist makes
by looking through the green prism.
Along with its surprise episodes, there is
plenty of science in the story.

Buried Treasure, by Miles J. Breuer, M.D.
We all know, that which is extremely
rare constitutes the greatest treasure. It
is interesting to conjecture what might
be a rarity a thousand years or more from
now. Dr. Breuer has given us a brilliant
scientifiction story in which is included
a novelty feature, which we have gone
to some trouble to reproduce for our read-
ers in its original interesting form.

The Terror of the Streets, by George
McLociard.  With the continually in-
creased production of automobiles and the
ease with which almost anybody can ob-
tain a car, the streets have become a
dangerous place, not only for the pedes-
trian, but for the motorist as well. The
author of this story, however, conceives
an absolutely original idea and method
for effectively combating the evil and
weaves as clever a story around his in-
vention as kis ‘invention is ingenious.

And others.
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THE NEW

- Seven Seas Console

FIRST WITH A/C SHIELD GRID TUBES

Features: |

A/C Operation |
Single Dial i
Dynamic Speaker
Push-Pull Audio
2/210 Power Tubes
100% Shielding
Adjustable Selectivity
Shield Grid Tubes
Heater Type Tubes
Unit Construction
9 Tubes
Maximum Range
Tremendous Volume
Perfect Reproduction
Walnut Console

Once again Leutz leads, introducing the first A/C Console
to use the superior A/C Shield Grid Tubes. The result, a
superior Console which will meet all competition.

Franchise applications are invited from established dealers. (

Literature on Request

C. R. LEUTZ, Inc.
Long Island City New York, U. S. A. |

Cables: “Experinfo” - . New York

Editor, RADIO NEWS,
230 Fifth Avenue, New York, N. Y.

I have read the article on page 920, entitled “A New Departure.”
of your new department, entitled “Popular Handiwork,” is:

My opinion

Niam'e SaEgs W e 90806 8006, 0G0 -5 55 0F s g0 0 01 Ao

Please say you saw it t1n RADIO NEWS
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“The
FADIO NEWS AMATERDRS
HANDIEOOK

A Guide to Radio
For Every Fan

No radio enthusiast should be with-
out a copy of the Radio News Ama-
teurs’ Handibook, the most com-
plete chronicle of radio advance-
ments available. Every known
development, each worthwhile cir-
cuit, various methods of amplifica~
tion, electrifying battery sets, all
theories and practices,—in fact,
everything noteworthy that has
occurred since the beginning of
radio is fully treated. Hundreds
of the most popular radio receiving
circuits of all times—circuits rang-
ing from the early type of crystal
sets to the latest and most elabor-
ate multi-tube receivers of the
present day. And with each cir-
cuit thereis a complete set of con-
structional  details explaining in
full the principle on which the
operation of each receiver is based
together with step-by-step instruc-
tions for building.

Every “fan’’ should have a copy

of this book. Its contents con-

stitute a complete education in

radio. 'The handiest of reference

guides. A real encyclopedia. Fill

in the coupon now. Do not wait.

Get your copy of this most valuable

of radio books, THE RADIO

NEWS AMATEURS HANDI-

BOOK.

116 pages—Fully Illustrated
Large 9 x 12

THE SOC COPY

WRITE DIRECT

Experimenter Publishing Co., Inc.
230 Fifth Avenue, New York, N. Y.

EXPERIMENTER PUBLISHING CO., INC.,
230 Fifth Avenue, New York, N. Y.

Gentlemen: Enclosed find 50c., for which send me a
eopy of RADIO NEWS AMATEURS HANDIBOOK.
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AUDIO COUPLING UNITS

The “Tvpe 2237 interstage audio coupling de-
vice shown, submitted by Silver-Marshall, Inc,
846 W. Jackson Plvd., Chicago, Iil., has been de-
¢ signed to couple a detector
tube to the first audio-fre-
quency tube. When used in
the plate circuit of a 227-
type A.C. tube, and in con-
nection with the second
stage unit described below,
almost straight-line response
is obtained from 30 to 5,000

cycles. This device consists
of a resistor in the plate
circuit of the tube, con-

nected on the plate side through a .01-mf. conden-
ser to the center tap of an auto-transformer. The
units described above are contained in a black baked
enamel container 4 inches high, 314 inches long and
214 inches wide, All terminals are located on one
side, and insulated from each other and from the
metal container by a strip of lLakelite. Designations
of the terminals are stamped on the name-plate,
which is riveted to the top of the container,
AWARDED THE RADIO NEWS LABORA-
TORILES CERTIFICATE OF MERIT NO. 2562.

The “Type 226” audio coupling unit which was
submitted by the same manufacturer is designed as
a second-stage audio coupling unit, when used in an
audio amplifier, in which the “Type 225”7 unit de-
scribed, above is used. When used in this way, it
has a frequency response of nearly straight-line char.
acteristics from 30 to 5,000 cycles. The dimensions
are identical with those of the 225,

AWARDED TITE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2563.

OUTPUT IMPEDANCE

The “Type 2517 output impedance shown here,
submitted by the same manufacturer, is .designed
for use hetween the plate circuit of a power ampli-
fier and the loud speaker.
It consists of a choke
coil, of approximately 30
henries inductance, provid-
ing a direct-current path
for the plate supply. A
0.1-mf. condenser, one side
of which is connected to the
- plate terminal of the choke
and the other side to the loud speaker, affords a
low-resistance path for the A.F. currents to pass
through the speaker and return to a terminal con-
nected to the “B+" terminal of the choke. This
unit may he used in the plate circuit of any last
audio stage where the plate current is not greater
than 30 milliamperes. The choke and condenser
are encased in a black enamelled container, 234
inches long, 224 inches wide and 2 inches high.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2564,

CONE SPEAKER

The cone speaker shown here, submitted hy the
Ottawa Iurniture Conmipany, Holland, Mich., is of
the balanced-armature type; the cone is § inches in
diameter. A die-stamped coun-
ical frame, serving as a sup-
port for both the unit and
the come, is 9%4 inches in
diameter and 4 inches deep;
it has oblong perforations
around its sides to prevent
resonant frequencies and to
allow the passage of sound
waves. The inside of the frame is lined with thick
felt, which also serves to prevent resonant tones.
The frame, cone and unit are fastened within a
walnut-finished cabinet 12 inches high, 11 inches
wide and & inches thick, whose front and back are
grilled for the passage of the sound waves. It is
rovided with doors which open outward, and which
may be closed when the speaker is not in use.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2565.

CABLE AND CONNECTOR PLUG

The “No. 612" cable and connector plug shown
here, suhmitted by the Yaxley Mfg. Company, 9
South Clinton Street, Chicago, Iil, consists of

twelve wires, 5 feet long,

P enclosed in a woven and

o= ' braided sheath and term-

= inating in a molded bake-

wm——— . lite head. The 12 split

sockettes are molded into
the head, and to their ex-

j

posed- ends are soldered the ends of the cable leads.

The junctions of the' sockettes and cable leads are

Radio News for April, 1929

protected by a metal cap, which fits over the cable,
and screws to the head. The terminal unit con-
sists of a bakelite body to which are riveted twelve
plug prongs in such positions as to fit into the
respective sockettes of the head. A large central
prong serves as a guide, and another prong as a
guide and lock for the proper position of the
terminal hedd. The bakelite frame is 214 inches
long, 2 inches high and fitted with two metal
brackets for mounting; each of the upper corners
provides holes for the iunsertion of tip jacks.
AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2367.

FILTER CONDENSER

The filter condenser shown, submitted by the
Gerd Electric Co.. Kendall Square Building, Cam-
bridge, Mass., and designed to operate continuously
on 400 volts D.C., is of the
paper-and-tinfoil type, wound
and vacuum-impregnated with
a special insulating compound,
It is enclosed in a metallic
housing of black ecrystalline
finish 43 inches long, 5§
inches high and 1 inch thick.
The tip-jack terminals are lo-
cated at each end of the
housing near the top. The capacity of the con-
denser tested was found very close to its rating
of 1-mi.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2576

POWER RESISTOR

The resistor shown here, submitted by C. W.
TLove & Company, 3567 Cottage Grove Ave., Chi-
cago Ill., is of the compressed-carbon type. Four
samples, of wvarious values,
were submitted for test, and
found within 5% of their
rated values for the low-re-
sistance, and 10% for the high-resistance types. The
resistance elemeunt is 1Y% inches long, 5/16 of an
inch in diameter and is provided with wire termin-
als; which are molded into it, thereby providing
electrical contact at all times. ‘These resistors
were found to dissipate 5 watts of energy without
appreciable change in resistance, or heating to any
great extent.

AWARDLED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 257L

BINDING POST

The hinding post shown, submitted by the XL
Laboratories, 1224 Beimont Avenue, Chicago, Iili-
nois, is of the push type, and consists of three
parts; the cap, the body and a 6/32
mounting screw. The cap consists
of an aluminum sleeve 7/16-inch in
diameter and -inch long, molded
into the bakelite top on which the
designations are marked. The sleeve
is pierced through its side with a
i4-inch hole, which becomes aligned
with another in the aluminum body
when the spring contained in the cap is compressed
by the finger. The cap is held to the body by an
oval slot engaging a pin on the side of the latter.
The post is furnished engraved with any standard
radio terminal lettering.

AWARDED THLE RADIO NEWS LABORA-
TORILES CERTIFICATE OF MERIT NO. 2572,

Station

WRN

NEW YORK

297 METERS—I1010 KILOCYCLES
- and W2XAL, 30.91 METERS

is ouned and operated by the
b pul)lishers of this magazine
Our Editors will talkto you
several times every weck=
See your Mcwsﬁaper
or_details
TUNE ";\- O

v

Please say you sew it.in.RADIO NEW §

WAVW- americanradiolkistory com


www.americanradiohistory.com

wd

Radio News for April, 1929

Book Review
By H. M. BAYER

THE RADIO INDUSTRY, THE STORY
OF ITS DEVELOPMINT, a compila-
tion of lectures. Published by A. W.
Shaw Company, New York City. 914x61,
inches; 830 pages. TFine drawings and
half-tones. DIrice $5.00.

The book contains a series of lectures which were
delivered at the Ilarvard School of Business Ad-
ninistration by gentlemen who need no introduc-
tion to those connected with the radio or kindred
industries:” General J. G. Harbord, president,
Radio Corporation of America; David Sarnoff, vice-
president and general manager, Radio Corporation
of America; E. L. Bucher, assistant vice-president,
Radio Corporation of America; Dr. F. B. Jewett,
vice-president, American Telephone and Telegraph
Company; E. P. Edwards, manager, radio depart-
ment, General Llectric Company; Judge Stephen
B. Davis, New York City; H. P. Davis, vice-
president, Westinghouse Electric and Manufactur-
ing Company; Merlin II. Aylesworth, president,
National Broadcasting Company; J. L. Ray, gen-
eral sales manager, Radio Corporation of America;
Pierre Boucheron, advertising manager, Radio
Corporation of America; and II. C. Weber, Massa-
chusctts Institute of Technology.

There is no doubt that it would be difficult to
find a body of men better fitted than those listed
above for such an undertaking; but we cannot help
wondering whether the lectured did not find them-
selves snoozing now and then during the course
of these dissertations. Ilowever, it must be said
that those who managed to remain awake were
treated to a carefully-balanced course in the com-
mercial dcvelopment of radio, its commercial ap-
plication and other phases of interest to the
business executive.

Opening with an introduction by Mr. Sarnoff and
a foreword by Dr. Anton De Iaas, the lectures
unfold themselves in what was no doubt their given
order: a resumé of early radio development; radio
in the world war and the organization of an
American-owned transoceanic radio service; the de-
velopment of the radio art and radio industry since
1920; the development and use of radio telephony
as a means of communication; research and manu-
facture in the radio art; the law of the air; the
early history of broadcasting in the United States;
the “National Magazine’ of the air; the distribu-
tion and merchandising of radio equipment; adver-
tising radio to the American public; and a final
lecture on applications of radio principles and de-
vices in industry, offered by Mr. Weber who, also,
has appended to the volunie a brief chapter on the
basic principles of radio transmission and recep-
tion.

Some interesting facts contained in these lec-
tures, although published time and time again in
the past, are worthy of notation. “From a nominal

volume, (of radio sales), in 1920 to a half-billion-

dollar industry in 1928! Such is the amazing
growth of radio program broadcasting (no doubt
the writer meant vadio sales—RevIEWER) in the
United States. In less than cight years, seven
and a half million people had become users of
radio sets—a potential audience of thirty million
listeners! A public that spent nearly two billion
dollars for radic sets and equipment in six years
—and is still spending half a billion dollars a year
for the output of twelve hundred factories, em-
ploying three hundred and twenty thousand work-
ers!”

The sales and advertising policy of the Radio
Corporation of America is outlined and illustrated.

Its size and a rather imposing binding, make this

£,

volume an attractive addition to the library.

LOUD SPEAKERS, by Joseph Morgan,
Published by International Resistor Com-
pany, Philadelphia, Pa. Leaflet, 13 pages;
line drawings, curves. Free distribution.

Mr, Morgan (who, it is said, fills a chair of one
of our larger universities in its electrical engineer-
ing departments) has spoken more words of wis-
dom; this time anent speakers and their relative
merits. It is gratifying to note that, throughout
the doctor’s little treatise, the laboratory graph
stands head and shoulders above personal prejudice
and commercial interests. The pamphlet’s contents
make an excellent course for the radio beginner,
and enlightening reading for the advanced student
who may possess a bias or two regarding speakers.
Some of the author’s conclusions are worthy of
publication:

“A good exponential horn should have a small

v 3 ¥
QUALITY
NOW the Carborundum Detector is adjust-
able. A turn of the pressure screw gives
you perfect balance—gives you perfect tone.
The detector then remains fixed and perma-
nently sensitive, by tightening the lock nut.
Tone Quality is everything in radio; here is.
another improvement that further assures it.
Recommended by noted radio-circuit designers.
DEALER OR DIRECT, $1.50 v U. s. A. "'
Send for Free Book “Carborundum in Radio’”’—D-1 /

THE CARBORUNDUM CO., NTAGARA FALLS, N. Y.
Canadiun Carborundum Co., Ltd., Niagara Falls, Ont.

Cowpany for itg Silicon Carbide and is its exclusise property

CARBORUN@ UM

[Curbomndum i8 the Registeced Trade Mark of Tho c"bomndumI

REG. U. 8. PAT. OFF.

D
— ETECTOR

THE CRAFTSMAN DOLLAR SPEAXER FILTER
is Guaranteed to relieve your speaker of the bplate Direet
Current (up to 250 volts). It reduces overloading, giving
Speaker a chance to operate at its best. Can be used as a headphone eoupling.
Complete protection, attached in a second. Send dollar bill NOWI! IRefund if it
does not work on your set.

CRAFTSMAN RADIO PRODUCTS, 351 Halsey St., NEWARK, N. J.

RADIO NEWS BLUEPRINTS Nos. 78, 79 and 1A

ngAVES YOUR SPEAKER

O encourage the construction of radio apparatus illustrated in this maga-

zine, and make it easier for our readers, Rapio News makes up each

ADIO month large blueprints of the diagrams which accompany the principal con-

[ - : structional articles; these sets include full-sized drilling templates, coil data,
\ ¢ S etc., where required, and in each case a list of the apparatus originally used,
NEW with full specifications. Several thousand of these have beent distributed

each month.

' BLUE PRINT

* and send it in with 235 cents for each set requested. The bluepx:iuts reque.sted
will be mailed to you postpaid. We cannot send blueprints with magazines.

If you desire a set of blueprints for any or all of the apparatus described
in this month’s Blueprint articles, fill out the attached coupon as directed

Back—nun1£er Rapro News blueprints can be obtained at the same rate while the stock lasts.

We cannot furnish blueprints of commercially-manufactured radio apparatus.
T VAN SN NN S el SN N nE BN M N N O SSE I M B R ST RRD RS M NGRSOy Ol On wmm B

Blueprint Department, RADIO NEWS: (E)
230 Tifth Avenue, New York, N. Y. (U. S. A))

1 enclose 25 cents for each item checked; for which please send me a set of larze
Rap1o News blueprints.

[J No. 78 The “Home-Builder’s Seven” Superheterodyne.
No. 79. The “Space-Charge Autodyne” S-W Set.

No. 1A, A Handsome Radio Console.
No. ... e e e

ooo

Street Number

Postoffice

State (Province, etc.)

(Please typewrite your name and address or print it with 2 peén—mnot a pencil—as
many signatures cannot be read. This will avoid errors in addressing the mail))

Please say vou saw ¢ in RADIO NEWS
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than 10 words accepted.

April 2nd.

Classified advertising rate twenty-six cents a word for each inmsertion.

Cash should accompany all classified advertisements unless p

Objectionable or misleading advertisements not accepted.

Radio News for April, 1929

OPPORTUNITY AD-LETS

Follow these advertisements every month.

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION
EXPERIMENTER PUBLISHING €O., INC., 230 Fifth Avenue, New York, N. Y.

e e e e e T

Agents Wanted

Names and addresses must be included in the above rate.
laced by an accredited advertising agency. No advertisements for less

Advertisements for the June issue must reach us nof later than

Reliable advertisers from all over the country offer their most attractive specials in

Male Help Wanted (Cont.)

Patent Attorneys (Cont.)

Firemen, Brakemen, Baagagemen (white or colored),
Guaranteed Genuine Gold Leaf Letters anvone can put on Sleeping Car, Train Porters (colored), $150-$250 monthly.
store windows. Large profits, enorinous demand. Free Experience unnecessary. 237 Railway Bureau, Iast St
samples. Metallic Letter Co., 422 N. Clark, Chicago. Louis, Il
Make $10 every day introducing New Automatic Window
Vwasher. Amazing Invention. Send for Free Sample offer. Miscellaneous
National Industries, 67 E. Lake, Dept. 854, Chicago.

Men wanted to demonstrate and take

Amazing Magnetic
More orders. bigger
Magno Co.,

$50.00 Weekly. <
ten orders daily direct from motorists.
rouble Light. Sticks anywhere! b
pay. Write for demonstrator and particulars.
& Beacon St., Dept. 794, Boston, Mass.

Forms to Cast Lead Soldiers, Indians, Marines. Trap-
pers. Animafs, 151 kinds. Send 10¢ for illustrated Cata-
lozue. H. C. Schiercke, 1031 T2nd St., Brookiyn, N. Y.

Inventions Cemmercialized. Patented or TUnpatented,
Write Adam Fisher dMfg. Co., 278 Lnright, St. Louis. Mo.

Business Opportunities

Amateur Cartoonists: Sell Your Cartoons XNew Plan.
Smith’s Service EX1194, Wenatchee, Wash.

Tree Book. Start little Mail Order business. Hadwil,
5a-74 Cortlandt Street, N. Y.

inventions Commercialized. Patented or Unpatented.
Write Adam Fisher Mfg., Co.. 278 Enright. St. Louis, Mo.

Chemistry

Learn Chemistry at Home. r. T. O'Conor. Sloane,
noted educator and scientific authority, will teach you. Our
home study correspondence course fits you to take a position
as chemist. See our (ull page ad on page 947 of this
issue.  Chemical Institute of New York, 16 E. 30th
Street, New York City.

Old Money Wanted

0ld Coins. Large Spring selling catalog of coins for
cale—free lo collectors only, Catalog quoting prices paid
for coins, ten cents. William Hesslein, 1015, Tremont St.,
3oston, Mass.

0id Money Wanted. Will pay Fifty Dollars for nickel
of 1013 with Liberty head, (no Bufralo). We pay cash
premiums for all rare coins. Send d4c for Large toun
Folder. May mean much Drofit to you. Numismatic Co.,
Dept. 112, Ft. Worth, Tex,

$2 to $300 each paid for hundreds of Old or Odd Coins.

Keep all old money, it may be very valuable. Send l0c.
for New Ilustrated Coin Value Ilook 4xi. Guaranteed
prices. Get posted. We pay Cash. Clarke Coin Com-

pany, 14 Street, LeRoy, N. Y.

Correspondence Courses

courses sold on repurchase
Money-back guarantee.
Lee Mountain, Pisgah,

correspondence school
Also Tented and exchanged.
{Courses bought).

Used
basis.
Catalog free.
Alabama,

Detectives

Detectives Needed Everywhere, Travel. Lxperience un-
necessary. Particulars Free. Write, Awerican Detective
System, 2190 Broadway, N.

For Inventors

Inventions Commer

jalized. Patented or Unpatented.
Write Adam Fisher Mfs.

Co., 278 Enright, St. Louis, Mo.

For Sale

3-Branch Teol Ceo., Rapid Radio Panel Engraving Ma-

chines, New, in original shipping boxes from factory.
$:39.50 each. = Send cash with order. D. C. Leonard, 94
Morris St., Greenville, S. C.

Alfalfa Seeds, hardy common_varieties §&40. $10.20,
$12.60 bushel; Grimm variety Alfalfa seed $18. Scarified
swoet clover $3.90, $5.20; Alsike or red clover $15.
Tags Free. Send for samples and catalogue. Kansas

seed Co., Salina, Kan.

Help Wanted—Instructions

Wanted Immediately, names of hard-working men and
women, 18 to 55, who want to make more money. Write,
Instruction Bureau, 251, St. Louis, Mo.

Instruction

tearn Chemistry at Heme. Dr. T. 0’Conor Sloane,
noted educator and scientific autherity, wili teach you.
©Our home study correspondence course fits you to take 2
position as chemist. See our full page ad on page 947
of this issue. Chemical Institute of New York, 16 E. 30th
Street, New York City.

Male Help Wanted

A Paying Position open to representative of character.
Take orders shoes-hosicry, direct to wearer. Good income.
Permanent. \Write now for free book, ‘‘Getting Ahead.”
Panners Shoe Mg, Co., 2354 C St., Boston, Mass.

Please say you

Rea

Opportunity Ad-Lets

Who knows but that
the opportunity of your
lifetime may be hid-
den in one of them.
Read them each month
—they can easily be
turned to earning dol-
lars and cents for you.

Patents—8end for form ‘‘Evidence of Conception” to bs
signed and witnessed. Iform, fee schedule, information free&
Lancaster and Allvine. Registered Patent Attorneys in
gnitéd States and Canada, 269 Ouray Bldg., Washington,

Patents—Write for Free Instructions. _Send Drawing or

Model! for Examination. Carl Miller, Registered Patent
Attorney (former Patent Office lixaminer), 262 MeGill
Building, Washington, D. C

Inventors—Should write for our Guide Book, ““How Le¢

Obtain a Patent,’”” and Record of Invention Blank, sent

Free. Send model or sketch of inventions for our inspee-
tion and instruciions free. Radio, Eleetrical, Chemical,
Mechanical and Trademark Esperts. Terms Reasonable

Victor J. Evans & Co., 922 Ninth, Washington, D. C,

Patents—Send drawing or model of your invention for
exumination and instructions. Advice and booklet free.
Highest references. Best results. Promptness assured,
Watson E. Coleman, Patent Lawyer, 724 9th Street, N.W.,
Washington, D. C

Patents

Inventions Commercialized.  Patented or unpatented.
Yrite Adam Fisher Mfg. Co., 278 Enright, St. Louis, Ma.

Printing, Engraving and Multigraphing

Your Own Correspondence Stationery. Name and address
on 125 DeLuxe lettersheets and 125 envelopes §$2.2¢ post-
paid. Oberman Combvany, Box 1042, Chicago.

Multigraphing, ftwo

dollars _thousand. Miscellaneous”
Printing. i i

Mayera Corporation, Monmouth, Illineis.

Printing Qutfits and Supplies

Print Your Own Cards, Stationery, Circulars, Adver-
tising, ete. Complete outfits, $8.85; Job Presses, $11, §29;
Rotary, $149. Print for others; big profit. Basy rules
furnished. ‘Write for Catalog Presses, Type, Pzper, etc
Kelsey Company, J-13, Meriden, Conn.

Radio

Build Your Dynamic Speaker with our castings and in-
tructions. Nend M. O. for $8.50 to A. C. Klein Co., 1058
N. 1oth Street, Reading, Pa.

Bargains, used radics. QGuaranteed.perfect working or-
der. Blue Ribbon 5 tube, 2 dial, Console, $19.95. Fresh-
man, $14.95. Atwater Kent. $19.50. Muany fumous makes.
Send money order with order. Bargain list on request.
Surplus Radio Co., Dept. 2-D, 4611 N. Cruk St., Chicago.

3 %

Patent Attorneys

Patents—TFree instructions. Former Patent Office Ex-
aminer. Moderate terms. Booklet. Albert Jacobs, 740
Barrister Bldg., Washington, D. C.

Patents—Time counts in applying for patents. Don't
risk delay in protecting your ideas. Send sketeh of model
for instructions or write for free book, ‘“How to Obtain

a Patent’’ and ‘'Record of Invention’’ form. No charge for

information on how to proceed. Communications strictly
confidential. Prompt, careful, efficient service.  Clarence
A. O'Brien, Registered Patent Attorney, 309 Security

Bank Building (directly across street from Patent Office},
Washington, D. C.

L Saw i.t
wWWW-americanradiohistorv-com

National Radio Service
Radio Deoctors, Inc.,

wanted: Men to work with
organization. No_ selling seheme,
Dept. N. Essex St., Salem, Mass.

Dealers and Set Builders—Write for lowest DPrices on
A and B power devices. D. L. G. Mfg. Co., 2937 West
Lake, Chicago.

Three Crystais—‘'World Beaters”—~—60c.

€ William A. Tal-
ley, “‘Crystal Set Wizard,” Beaudry, Ark. .

Song Writers

Songwriters!—Substantial Advance Royalties are paid upon
publishuble work. Anyone having eriginal ideas for songs
may submit poemns for eZamination and advice. Walter
Newcomer, 1674 B'way, N. Y.

Seng-poem writers, MMonarch,

Dept. 322, New York.

Address, 236 West 55tk

Telegraphy

Telegraphy—Both Morse and Wireless taught thoroughls.
Big salaries. Wonderful opportunities. Expenses low,
chanee to earn part. School established_fifty years. Cata-
log free. Dodge’s Institute, Cour St., Valparaiso, Ind.
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initial throat area, a slow rate of taper and a
large final opening.”

“A system of distortion does not end with the
speaker, but with the listener.”

“A speaker possessing all the desirable qualities
demanded by science, such as that it should not
produce any frequencies not present in the original
sound—it should be capable of delivering its out-
put with sufficient volume without the introduction
of distortion due to overload—its ratio of sound
output-power to the electrical input-power should
approach as nearly as possible to unity—its per-
formance should be independeut of atmospheric
changes, etc.—-cannot be found this side of para-
dise.”

The author deseribes the respective advantages
and disadvantages of the common horn speaker,
the balanced-armature, or cone speaker, the expo-
nential horn, and the moving-coil or dynamic
speaker. The information offered is simply and
clearly told, and makes highly interesting and in-
formative reading. It deals. of course, solely with
the theory of loud speakers.

A TREATISE ON TESTING UNITS
FOR SERVICE MEN, by John F. Rider,
published by Radio Treatise Company,
New York City. 9x6 inches, 43 pages;
circuit diagrams, curves. Price $1.00.

Doubtless, times have changed. It was only a
few years ago that Johnny, the neighbor’s son, and
a bright lad at that, was considered the radio genius
of the town. Ilis duties, much like those of the
country physician, were to bring your receiver into
the world, and thereafter tend to its ills and ails.
His curative methods were interesting if not start-
ling; at any rate some excerpts from his ““Materia
Medica’” may be recalled by those who had oc-
casion to use his services,

If we remember correctly, dry-cells (the WDI12
tube was popular then) were tested by the simple
method of placing the tongue across the terminals.
Exactly what this test indicated is somewhat of a
mystery; but, as it was accompanied generally by a
scholarly wrinkling of the brow, this act of en-
gineering was passed by along with the famed “B”
battery test. Regarding the latter, the innocent
spectator knew little except that he had once heard
it referred to as ‘“a-lulu”; whatever that meant.
The test itself required nothing more than a picce
of bare copper wire, one end of which was cou-
nected to one terminal of the battery; the other cud
of the wire was then rapidly flicked across the
other battery post. The result was a miniature
display of pytotechnics which, iucidentally, cost
the battery three-fourths of its life; but, somehow
or other, the young engineer found in the result
of his test an indication of the battery’s condition.

The one remaining item on the test schedule of-
fered no difficulty; if the filament of the tube re-
fused to light after the filament prongs had been
placed across a cell, the tube was considered out of
the running and another was sent for. On the other
hand, if the filament lighted, all was well. (Al
this was some time ago.)

Today “Johnny” deals with cathode-ray oscillo-
graphs, beatnote audio oscillators, rcactivating vol-
tages, electronic-emission tables and resonance indi-
cators. And, if we take it from Mr. Rider, all
this must be known by the modern service man,
and a good deal more.

What he is supposed to kuow, what the instru-
ments he is supposed to use, and how he is to use
them, are comprehensively told in Mr. Rider’s
“Treatise for the Service Man.,” A servicing or
trouble-shooting instrument is listed for every con-
ceivable affliction which might befall a present-
day receiver; and, from the number and types of
instruments described, their afflictions must be
legion,

Complete constructional data are given, so that
the service man may build his own equipment.
Among the apparatus described, including those
mentioned above, are: a tube reactivator, a cali-
brated vacium-tube bridge, a tube tester, a “B”
unit tester, output indicating systems, a tube
voltmeter, an improvised high-resistance wvoltmeter,
and a description of a complete service station’s
test bench and its panel equipment.

To the real service man. a book of this type
should prove invaluable,

TO SAY NOTHING OF LANGUAGE!

Hint to constructors from the Radio [Vorld:
“You can push back the insulation of the solid,
single-strand wire with your ANGER. after having
cut the wire to the desired point.”~ Yes, and after
an unexpected collision with the warm end of the
iron, our anger had risen to such 2 degree of
solidity that you could punch a hole through the
panel with it.—R. 4. Bell,

975

Any A. C. Socket Power Set can be used on D. C. supplies—
if an “ESCO” Motor Generator or Dynamotor is used

Machines for operating 60-cycle
A. C. Radio Receivers, Loud
Speakers and Phonographs from
Direct Current Lighting Sockets
Without Objectionable Noises of
any Kind.

The dynamotors and motor generators
are suitable for radio receivers and for
combination instruments containing
phonographs and receivers. Filters are
usually required. The dynamotors and
motor generators with filters give as
good or better results than are obtained
from ordinary 60-cycle lighting sockets.
They are furnished completely assem-

Motor Generator with Filter bled and connected and are very easily
For Radio Receivers installed.

These machines are furnished with wool.
packed bearings which require very little attention, and are very quiet running.

Write for Bulletin No. 243-C.

ELECTRIC SPECIALTY COMPANY
211 South Street Stamford, Conn., U. S. A,
mae “ESCO?” rarx

Manufacturers  of Motors, Generators, Motor - Generators,
Dynamotors and Rotary Converters for Radio and other purposes

Puzzle fans attention: J. C. y
»~ . Long, Charles Vogtmann, Mrs. J. B. o,
.. Fields, Vidla Javins, Alvin Smith, Mrs. John
Gillies, Jacob Braucher, each won sedans in our last
/' auto puzzles. Over 800 prizes awarded in one year. Over
# $11,000.00 in prizes paid by,us in October, 1928. In next few %
months will award between 300 and 400 prizes through our puze
2les. Here’s the new one for you.

FIND THE “DIFFERENT" AUTO

¢ The cars in the oval all look exactly alike at first glance. They are not

§ all alike. Oneis different from all the others. There is a real difference. Y

J Bomething is purposely left off all the other cars but this one. The difference |
may bein the fenders, bumper, nameplate, radiator or top. The one that
ig ‘“different’” is the real Buick Sedan I am giving away in addition to three
ot}}x]er cz_alxl-s ﬁmdmg great friendship advertising campaign. You may be the one
who w1 nd 1

AND WIN BUICK SEDAN OR $1800.00 CASH

4sedans and 28 other prizes totaling over $5,000.00. 32 prizes and duplicate
prizes paid in case of ties. If you can find the *‘different’” auto you may
be the one to get this great prize.

Certificate for $480.00 to apply on grand prize sent
medisately as below if you find the*'different” car.
Immediate guick action—~no delay—we send certificate for $480.00 to add to
the first prize at once if you win and directions for getting Buick Sedan,
Y, We spend over $150.000.00 this way each year to advertise our products.
N NO MORE PUZZLES TO SOLVE. Nolistsof words to makeor write
or any other puzzles. This ig all. Everyone rewarded if activelyinter-
ested. Nocostor obligation. Nothing tobu; now, later, or ever.
ust send the number of the ‘‘ditferent’’ auto in a
letter or on a pogtcard.  That'sall. send no money.
M. W. MYERS, Dept. 149 -
500 N. Dearborn St.,
Chicago, 1

SET BUILDERS
| Get This Book [y

/o)1
Barawik, the first and oldest radio// T0F "/ /
specialty house, offers you unusual / 4
service this year. Bigger stocks, { 1
quicker shipments, lower prices. @
Deal with an old established, reliable =
house. Get honest goods, honest service,
bonest prices, Barawik service makes you
more money. Send now for big new Catalogshow~
ing lowest wholesale prices.

BARAWIK CO, &\ Sansi st |

— Mol This Coupon Now for Free Radio Guide |

i

OR every radio need, in brushed brass or
Bakelite.  Fit standard electrical switch or
outlet box. Single plates and in gang in many
combinations.
No. 135~—Tor Loud Speaker ..............
No. 136—For Aerial and Ground . 5
No. 137—For Battery Connections
No. 138—For AC Connections .............
(Bakelite, 25c. additional per plate)
AT YOUR DEALER’S

YAXLEY MFG. CO.

Dept. N—8 So. Clinten St. Chicage, it

Addr

Please savy you saw it in RADIO NEIVS
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IT’S SO EASY TO BUILD FROM THIS BOOK

Fully Hlustrated
only

W@WM

BY THE STAFF .OF

Gemnee end
) ﬂm@mﬁﬁ@m

\

Per Copy

At All Newsstands
or Write Direct

Hundreds of Things You Can Do!

£6 HAR’S GOLD IN THEM THAR HILLS, PARDNER.” How often have you
Tread that expression? How often have you longed for a machine that would tell you
the exact spot at which to dig in order to locate the gold about which the prospector
speaks? How often have you been told that a pot of gold has been buried on an estate some-
where and which would make the individual fabulously wealthy if he could but discover where
that pot of gold is to be found? There are mechanisms which will do that. One of them is an
electrical treasure locator built on the principle of an induction balance. The construction of
such a treasure locator is described in detail in this “How To Make It Book.” In it you will
find many other treasures. Full details for the grinding of a mirror and the making of a tele-
scope, building a model tug-boat, a deaf-phone that is of real benefit, the construction of a small
lathe, an enlarging machine, a telegraphone (a machine which electrically records the voice on a
steel wire), and myriads of wrinkles, recipes and instructional articles too numerous to mention,
and written so you can understand it by the staff of SciExce anp INVENTION, publishers of
this magazine.

“Thar’s gold in them thar hills, I;ardner,” and there is a wealth of information in this
well-illustrated book.

EXPERIMENTER PUBLISHING CO., Inc.,

This big book of mechanical formulas— 230 Fifth Avenue, New York, N. Y.

fully illustrated — large magazine size.
Gentlemen:

Please send me a copy of your book, “How To
Make It.” Enclosed please find 25 cents.

EXPERIMENTER

PUBLISHING CO.’ INC. WEERE G120 090006 £00A0 000080 008G 50<.am0 o AR000 0 16 AZ030 50000 000
230 FIFTH AVENUE NEW YORK L BTN o BBB0 T o0 BE 004 60000086 88100 S MBS 00 0l GE0 000 GO 00
(O o o0v ooc 80RO o el s e 005 o B0BEC ade State. Wamtal. o e lelr
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No moisture penetrates
the hermetically - sealed
Bakelite cases of Pilot’s
new line of moisture-
proof transformers! No
longer need you fear
transformer breakdown
due to moisture corrod-
ing the fine wire. All
popular types. See com-
plete line!

World’s
Largest
Radio Parts
Plant

]
£

|

Ramey ¥
Y
L 3
R
Lk
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Pilot’s complete line, pro-
duced in the world’s larg-
est radio parts plant,
includes: Fixed and Va-
riable Condensers,
Transformers, Dials,
Controls, Chokes, Power
Equipment, Sockets,
Coils, Resistors,
Switches, Power Packs,
Short-Wave Kits, All-
Electric Kits, etc.

Radio
Manufacturers
Since
1908
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the
long-
awaited

40

set designed
around

Be the FIRST
J to build the FIRST
1930 tubes

(HERB is your chance—be the
first in your neighborhood to
own a real 1930 receiver—a set
actually designed around tubes of
a type utterly ncw—not found at
all in 1929 sets! Just as the 222
tube set new standards in 1928—
so the new RCA-Cunningham
A.C. screen-grid tube—an even
better r.f, amplifier than the 22—
will be the central feature of fine
receivers for 1930.

Also, in the 720AC, for the first
time, the new medium-voltage
output tube gives all the volume
which could be desired for home
use without high-voltage wiring.
And every feature of the record-
breaking 720 (D.C.) Screen-Grid
Six has been embodied and still
further improved.

Uses the new RCA A.C.
Heater-Type Screen-
Grid Tube—Also the

new Power Tube

Australia

Correspondence
2B. Lo Service

Weo are in receipt of your
letter, undated, and have

pleasure in confirming the

¥r, william Parselt,
128 Post Avemue,
Beow York Civy,
U.S.A.

items mentioned by you as
having been broadoast by
thies stetion.

Ye are alwsys glad to hesr
from over the seas, and hope
to-hear from you again with
regard to our trsnsmission

cabinet!

Silver-Marshall, Inc.
848 W .Jackson Blvd., Chicago, U. S, A.
. Please send me, free, the complete S-M
Catalog; also sample copy of The Radiobuilder.
For enclosed.............. in stamps, send me the
following:
.... 50c_Next 12 issues of The Radiobuilder
.. $1.00 Next 25issues of The Radiobuilder
S.M DATA SHEETS as follows, at 2¢ each:
No.1.670B. 670ABC Reservoir Power Units
No. 2. 685 Public Address Unipac
..No. 3. 730, 731, 732 ' Round-the-World" Short

. Wave Sets
....No. 4.223, 225, 226, 256, 251 Audio Trans-

formers
No. 5.720 Screen Grid Six Receiver
...No.6.740' Coast-to-Coast” Screen Grid Four
..No. 7.675ABC High-Voltage Power Supply and
676 Dynamic Speaker Amplifier
No. 8. Sargent-Rayment Seven
No. 9..678PD Phonograph Amplifier =
.No. 10. 720AC All-Electric Screen-Grid Six.

An ultra-sensitive and knife-edge tuning set, which
can, nevertheless, be operated when desired as a real
one-dial set—with tone quality unsurpassed even in sets
not designed for unusual selectivity. All this at $130.00
for the KIT, or $175.00 WIRED—both prices including

L

to New York ~Verified!

USTRALIA to New York City on
353 meters! Direct verification
from Station 2BL in Sydney, New
South Wales, to a listener by the
Hudson—one of the many thousands
who have successfully employed the
S-M Sargent-Rayment Seven to break
through congested local interference.
We congratulate Mr.
Parzelt on this feat of re-
ception, and are happy to
be able to supply, to all
who desire it, a receiver of
such caliber.

The great Sargent-Ray-
ment 710—aptly termed
“The Boss of the Air”—is
everything the most fas-
tidious listener might want
—the superb tone quality
of the S-M Clough audio
system is, in the Sargent-
Rayment, imparted not
only to ordinary near-by
reception, but to full firm
voices from thousands of
miles distant,

The Radiobuilder, a monthly publication telling the very latest
developments of the S-M laboratories, is too valuable for any set-
builder to be without. No. 9 (Jan. 1929) gave full particulars about
the new apparatus described above, long before it was available in
uany other form. Send the coupon for free sample copy, or to enter

your subscription if you want it regularly.

If you build professionally, but do not have as yet the S-M Author-
ized Service Station appointment, be sure to ask about it.

SILVER-MARSHALL, Inc.

848 West Jackson Blvd., Chicago, U. S. A.

] ,
See How Next Year’s
Best Receivers Will

Tune and Sound!

HE S-M 720AC Screen-Grid

Six, used with the new S-M 669
power supply,' is a complete all-
electric receiver designed espe-
cially to bring out the extreme
possibilities of the new RCA
screen-grid tube. Three of these
tubesare used in the r.f. stages, one
227 tube as detector, another as
first stage audio amplifier, and one
output tube of the new super-
power intermediate-voltage type.
Price (less tubes) complete KIT
without cabinet $78.00; S-M 700
cabinet, extra $9.25. Receiver

WIRED complete in the beautiful
700 two-tone shielding cabinet,
less tubesand power unit, $107.50.

Now a Speaker Made as
Good as S-M Amplifiers

The S-M Dynamic Speaker, now an-
nounced for the first time, establishes still
more firmly the superiority of S-M sound
amplifying equipment—a speaker supreme
in its ability to handle without distortion an
amazingly large amount of power. Has the
new S-M 229 output transformer built in,
with output taps providing proper impedance
matching for use with 171, 250, or the new
intermediate power tubes, singly or in
push-pull. Two types: S-M 850, for 110 volts
A. C. (using ’80 rectifier tube) $58.50. SM
851, for 110 volts D. C. $48.50.
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