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‘DESIGN

The first condenser known as a
““low loss’’ condenser was intro-
duced commercially by the General
Radio Company in 1915. ‘Thisin-
strument was the type 101 conden-
ser and designed for laboratory use.
There are a large number of these
condensers still in use in the lead-

ing radio laboratories of the coun-
try.

In 1919 the General Radic Company
announced the type 222 Precision Con-
denser, which today is universally ac-
cepted the world over as the laboratory
standard for accurate capacity measure-
ments. When several of these condensers
were destroyed in the Japanese earth-
quake, orders were cabled for their im-
mediate replacement. The type 222 was
the first low loss condenser with
geared vernier, and first to have metal
end plates and grounded rotor.

In 1922 the type 247 condensers were
released. They were the first of the now
so popular soldered plate type. Unlike
the type 101 and 222 condensers they were
not designed for laboratory standards
but for constant use in radio sets. The
design represents the best balance between
dielectric, eddy current and conductivity
losses with full attention to mechanical
construction.

Beside contributing so liberally to con-
denser design the General Radio-Company
was the first to offer for use in radio
reception an audio frequency amplifying
transformer with closed core. This
popularly known transformer was the
type 166A released in 1917. It was fol-
lowed in 1922 by the type 231-A which was
then so far in advance that even.today
it 1s a leader of the lower ratio-type.

The latest achievement of the General
Radio Company and perhaps one of the
most important is the new type 285 audio
transformer. The outstanding features
of this instrument are its unusually high
and even amplification over the entire
musical range.

The General Radio Company has been
instrumental in contributing many other
developments to the art of radio. Its
laboratory equipment may be found in
nearly all of the higher educational in-
stitution laboratories of the "country:
The Army, Navy, and Bureau of Standards
laboratories as well as such well-known
commercial laboratories as those of the
General Electric Company, Westing-
house, and Bell Telephone have been for
a decade extensive users of General Radio
precision apparatus.

For complete description of General
Radio parts write for Bulletin 920-U.

General Radio Company

Cambridge, Massachusetts

CONDENSER and TRANSFORMER

All apparatus advertised in this magazine has been lested and approved by POPULAR RaADIO LABORATORY
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Why Tuning is So Easy
with the Grebe

S.L-FP (straight line frequency) Condensers—exclusively
Grebe—make unnecessary the crowding of short-wave
stations to the lower dial numbers.

On the Grebe dial all stations have equal spating. There is
as much leeway in tuning-in a short as a long-wave station.
Sharp tuning is quick, easy and certain.

Each station is found on the same settings on all dials.

With other exclusive Grebe features—such as Binocular Coils and
Volume Conitrol—~ihe Synchrophase pr the very latest in radio
receiver development.

Unlike sets made of assembled parts. every detail of the
. Synchrophase is designed and built in our factory in order
that we may control the quality and workmanship. For
this reason all pans co-ordinate perfectly and make pos-
gible the unsurpassed performance of the Syachrophase.

The cabinet is beautifully designed and built of solid
mahogeny, highly polished and with delicately ¢mbossad
gold escutcheons.

Ask your dealer for a demaonstratian

~A. H. Grebe & Co., Inc.
Van Wyck Blvd., Richmond Hill, N. Y.

. Western Branch: 443 Su. San Pedro Strect, Los Angeles, Cal.
REB Only perfection in
. every detail can give
perfection to the whole,

it e

~TRANE MARK —

A

TRADE MARK
REG.US. PAT,.OFF,

All Grebe apparatus is covered

by patents granted and pending. Serliid i
" a

This Company owns and operates Station WAHG . with .B“""’" base

All apparatus advertised in his magaztue s been lested and approved by PorCLAR Raplo LABORATORY




PAGES WITH

Wire this number—May, 1925—PopPuLAR
Rabio celebrates its third anniversary.

* * *

Rarm as the progress of the magazine has
been since its first issue, its growth during the
past year has been so marked and so sub-
stantial as to furnish ample proof of the
soundness both of its editorial and of its

business policies.
=

Tuese policies may be summarized thus:
x % %

1. Tue reading pages of Porurar Rabpio
must be at all times scrupulously honest and
beyond reach of the commercial influences. No
article or item or picture must be inserted or
omitted as the result of pressure from man-
ufacturers, dealers, press agents or others who
have special, selfish interests to serve. “The
reading pages of PopuLAarR Rapio are not for
sale.”

x % %

2. PoruLar Rabpio prints only advertisements
of radio goods and services; it accepts no
general, or non-radio advertising.

* & %

3. PoruLArR Rapro accepts no advertising in
which sets, parts, or supplies are offered at
cut-rates, nor advertisements of jobbers or
mail-order houses in which premiums are
offered as an inducement to purchase a set or
kit. ’
£ % %

4. PoruLAR Rapio carries no “fly-by-night”
advertising—advertising of concerns unable to
pay for their spacs on‘ dus dates.

5. PorpuLar Rabplo prints only advertisements
of apparatus that has been tested and approved
by PopuLar Rapio LaBoraTory.

THE EDITOR

THAT some of these policies have been initi-
ated and maintained in the face of great
obstacles—including wilful misrepresentation
of competitors—many of our friends have oc-
casion to know. Yet PorurLar Rapio has
maintained them from the beginning with the
knowledge that sound policies and sound
principles must in the end prevail. And they
did!

* % %

ALL of these policies have stood the test.
And they will continue to stand the test be-
cause they serve the interests of the reader—
and because they are honest,

* % %

THE outward token of this progress has
been evident to all in the mere physical size
of the magazine—in its increase in number of
reading pages, in its extraordinary growth in
advertising patronage and in its rise in cir-
culation. Gratifying as this material success
has been, the Editor finds particular gratifi-
cation in the magazine’s growth in the regard
in which it is held by its readers—by broad-
cast listeners, radio amateurs, radio novices,
inventors, scientists—and by the radio industry
generally.

& % %

ONE of the most important reasons for this
growth may be found not only in the char-
acter of the contributions, but also in the char-
acter of the scientists, inventors and writers
who made them—men who are known the
world over. To them the credit for this suc-
cess is given in full measure.

& % %

AMonG the contributors during the past year
are numbered many, of course, who have writ-
ten for PorurLar Rapio from the beginning;
some of them indeed, may be listed as “regu-
lars”—Sir Oliver Lodge, Dr. Lee De Forest,

(Continued on page 6)

“HIS MASTER'’S VICE”

Here is a “radio hound” designed by the famous cartoonist R. M. Brit_:kerhof.
“If youw squeeze him just above the floating rib) Bob writes 1o the Editor, “he
gives a bark that sounds like staticl” -

-
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Only

specialiéts
can make o
good fixed condensers

HE small fixed condensers in your radio set are

there to help you get clear reception. If these
little condensers are not made most accurately the
quality of reception you get—even though your set
may be excellent in all other respects — will be
greatly impaired.

You will find that nearly all sets made—in fact over
90% of them—are equipped with Dubilier Micadons.
This is the name by which all Dubilier fixed con-

densers are known.

Be sure your set — whether you buy it or build it—
is equipped with Micadons. They are made by
specialists,

Dubilier

CONDENSER AND RADIO CORPORATION

All apparctus advertised in this magazine has been lesied and approved by POPULAR RADIO LLABORATORY
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PAGES WITH THE EDITOR
(Continued from page 4)

Laurence M. Cockaday, Dr. Reginald A. Fes-
senden, C. Francis Jenkins, to specify only a
few,

* * *

Bur to the list of contributors during 1924
have been added such eminent scientists as Dr.
Willis R. Whitney, Dr. E. ¥. Northrup, Prof.
J. R. MacGregor-Morris, Prof. Gordon D.
Robinson, Robert H. Marriott, Dr. Robert A.
Millikan, Edouard Belin, H. Grindell-Matthews,
Major General Charles McK. Saltzman, Wil-
liam G. H. Finch, Camille Flammarion, Capt.
Paul S. Edwards, Prof. A. M. Low, Leon
Deloy, Dr. Edwin E. Slosson and a host of
others who stand pre-eminent in the radio
art and science.

* x %

To these gentlemen, as well as to the grow-
ing army ofg readers and advertisers who have
made the third birthday of PoruLar Rapro a
memorable and happy occasion, the Editor ex-
tends greetings—and gratitgde.

* *

“FirsT of all I want to say you have the
most wonderful magazine on the market, every
number is useful from beginning to end. In
fact it could not be better. I have never tried
one of your How-to-build articles without ob-
taining the exact results quoted in the text.”

—LEeo VoLxeExrAaTH, Huntington, W. Va.
* * * 5

“WHAT do you think of a $40.00 return
from a 25-cent investment?” inquiries L. B. C.
McMann of Toronto. “That’s what happened
to me when I bought a copy of PorpuLAR Rabpro
at a newsstand. From the ‘excellent.instruc-
tions given, I built a three-tube Cockaday re-
ceiver—although I had never before attempted
to build a radio set.

* * %

“WHEN I had finished the job, it looked so
good to me I decided to enter it in a radio
contest that was then on. And to my surprise
it carried off first prize—a large-sized loud-
speaker. 1 have since remodeled the set on
the hook-up given in the July number, using
the Precision Coil (I had formerly wound my
own) and 17 and 23 plate 'AB condensers.
Although I still use only three tubes, I have
tuned in 84 different stations in 23 states in-
cluding Oakland, Calif., all on the loudspeaker.
Neediess to say, I like my set better than any
I have heard, regardless of price.”

* * *

From the Land of the Rising Sun, where
(strangely enough) PoPULAR Rapio is finding
a steadily increasing number. of readers, comes
this friendly and altogether delightful message
from Masanori Suguira, of Shiba-Ku-Tokyo.
In order that it may lose none of its original
flavor. the Editor is taking the liberty of. shar-
ing it with his readers. just as it came:

. * * * . T

“You are living so far from us that though

we Japanese.—expecialy I—hope to friend
with you very much, the Pacific Ocean too

large to stretch out my . hand for shake hand.
But,—God gives us kindly wave—and we be-
come able to show all our friendship by it, not
by ship, and very often. So, by Jove! I will
exert my best for anything what you please,
and also, if any good chance come upon me,
I will write you about something interest News
in Japan for only as my mere entertainment to
you. So, please give me a letter, too.
* * *

“AT first, I was buying your famous maga-
zine through the Japanese Book-seller’s hand,
but I would like to know more about Radio
in your country. So that, I send this letter.
Dear Genelemen! Please,—please tell and
teach me about News or other els, connect
with it. I will wait it with my all hopes. From
further Japan,—I wish and pray for your
healthy and happiness. Last, | am begging
your pardon for my poor English and Writing.
Good-bye !”

* % %

How many of us Americans could write as

good a letter as that in Japanese?
* * %

ONE of the outstanding features of the par-
ticular class of radio experimenters and broad-
cast listeners who read PopuLar Rabro is that
iv is a class which buys radio apparatus.

* * *

No more conclusive evidence of this fact can
be found than in the actual results obtained by
advertisers in PoruLar Rabio—advertisers of
radio apparatus who have learned by experi-
encé to gauge the quality of a magazine's cir-
culatiori by the buying propensities of its read-
ers.

* * *

HERe, for example, is one—and a representa-
tive one—of scores of letters from advertisers:
“We believe that we areé getting more consumer
and dealer inquiries as a result of PopuLar
Rapio than any two other radio mediums com-
bined,” writes the Plymouth Electric Company
of New Haven, Conn, '

* % %

ANOTHER letter comes from the Haynes-
Griffin Radio Service, Inc., of New York.. “It
is particularly interesting to note the number
of inquiries from PoPuLAR Rapio readers that
have been developed into actual orders,” writes
Mr. John W, Griffin, the president. “While some
of the trade papers have occasionally brought
us a larger number of inquiries than did
PorurLar Ranio, we have found right along
that the actual orders which resulted were .far
greater from PopuLar Rapro inquiries than

‘they have been from any publication in the

radio field.”
Vi .. . .8

Editor, PoruLar Rapio

o
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EVEREADY HOTUR
EVERYTUESDAY AT 9 P. M.
(Eastern Stgndard Time)

For real radio enjoyment tune in the
“Eveready Group.” Broadcast through

stations—
WEAF New Tork WCAE DPlttsburgh

WIAR Trovidence WGR Buffala
WEE! Boston WO0C  Duvenport

WEAR Cleveland Minneapolls
WWJ Detrolt WCCO { st. Paul
WFI1 Philadelphla WSAl Cincinnatl

bRy C5iF

| RADIQ, | GRITION

ol
g CTED

: H TaaTio
1 SELIABLE

Eveready
Columbia
Ignitor
Dry Cell
"A,'
Battery
Jor all
Dry Cell

H Tubes
B 15 volts

Recommend
good batteries

In AN effort to reduce the first cost
of a radio set, a newcomer in radio
often buys inferior batteries. You
know such “‘saving” is really wasteful.
Tell your friends who are about to
buy reccivers that the best batterics
obtainable will prove to be the most
economical. Tell them to buy Ever-
eady Radio Batteries—they last
longer and, because they are greatly su-
perior, they give complete satisfaction.
Manufacturcd and guaranteed by
NATIONAL CARBON COMPANY, Ixc.

New York San Francisco
Canadian National Carbon Co., Llmited, Torento, Ont.

eVEREADY

Radio Batteries

-they last longer

%
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\‘\ \‘\-‘ [
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\\\\‘\“
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\

L | No. 770 )
A 45.y0lt
Exira
Large
Vertical
Price
$4.75
For use
on mulli-

\ tube sets

R

.

45-volt
Large
Horizontal
Price
$£3.7%
Wiin
variable
taps

All apparatus advertised in this magasine has heen tested and approved by PoruLar Ranio LaBoratony-
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Two Strikes
Three Balls!

vy The pitcher has completed that
) '-._‘:- slow, leisurely, tantalizing wind-
up. That long, lithe, million-
dollar arm has flashed back. A "
moment . . . and the- ball, a :
white, - hissing - streak, is cata-
pulting toward the catcher's waiting
mitt. "

And the winning or losing of a
World Series depends on whether

«'} or not the batter has his eye on
the ball.

A Cunningham Tube always has |
its eye on the ball. It stands ready
to transmute an electrical impulse,
traveling at a speed which would
make the speed of a baseball seem
a snail’s pace, into music, a Presi-
dent’s message—what you will.

Since 1915 - Standard for all sets

Types C-301A: C-299: C-300, C-11: C-12,
3 In the Orange and Blue Carton |

Price... . $3.00 each

lZRADIOJTUBES;-
R /sz@m/la\f

'\-:'P.L 200 HOME OFFICE: I

——

Chicaro 182 Second Strect, San Franelsco New York

PAaTENT NOTICE: Cunningham tubes are corvered by patrnta daf'd 2-15.08, 2.18-12, 12.80.18,
10-23-17, i0-22-17. and others isrued and pending.

(l

Al apparatus advertised in this magazine has been lested and approved by POPULAR Rapio LABORATORY
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Why PorpULAR RADIO Is Popular
PopuLar Rapio is a publication alive with all the spivit and the thrills
that ride the Hertzian waves and bring the broadcast news and joys
of the world into the fireside circle of the home, PoPULAR 'RADIO deserves
to be popular! 1. . S
.
b 4
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ONE OF THE TWO INVENTORS OF THE NEW RADIO PICTURE SYSTEM
AMr. Bartholomew of “The London Daily Mirroy” is here shown tuspecting the tape
which is the key to a photograph sent by radio from New York, The tape when

rin through a receiving apparatus veproduces the picture.

5 4
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THE NEW BARTLANE SYSTEM OF RADIO
Transmission of Pictures

Within the past few months the transmission of pictures by
radio has been put on a commercial basis. The Jenkins, the
Belin and other systems have already been described in this
magazine; this Bartlane system, which has been in course of de-
velopment for several years, is here described for the first time

By EDMUND H. HANSEN

N THE past year many methods of

transmitting  pictures have _ been
brought to the attention of the pub-
lic. These were systems whereby very
delicate currents were handled in the
most careful manner in order not to
destroy the photo characteristics of the
original photographs. , Commercial ap-
plication of these photographic. trans-
mission devices has..been retarded by
the skill required of the operators, and
by the ability of the transmission lines
to handle the delicate currents.

For . several years there has been
under development a method that - will
find a ready application to every-day
use. This is the Bartlane system, which
name was coined by combining -the
names of two inventors, Bartholomew
and McFarlane. ,

Mr. Bartholomew has been for many
vears head of the art department and a
director of the Dailv Mirror of Ilon-

don., With Captain McTFarlane, a well-
known English research engineer, he has
been working since 1920 to put photo-
graph transmission for the Mirror on
a commercial basis. In 1921, with the
co-operation of the British Post Office.
a picture was successfully sent by cable
to Halifax and then re-transmitted to
England.

In most of the present day methods
a direct system ‘is, employed. By this
is meant that both sending and’ receiv-
ing stations are’ electrically linked to-
gether and are in synchronism one with
the other. The  .current carrying the
photograph s u&ally a very weak
modulated carrier- that is verv similar
in strength and character to radio
signals, '

In transmitting signals of this nature
it is necessary that high-grade telephone
lines be emploved that entail an ex-
pense that is not alwawvs justified for

407
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cvery day use. In the Bartlane system
a tape similar to that employed in
page-printer work is used.

Automatic telegraphy is accomplished
by first punching a paper tape, m which
cach letter and number has a distinct
arrangement of punch holes. The punch-
ing is done by means of a machine
with a typewriter keyboard and a set
of five punching magnets. Not more
than five punchmarks are made for any
one leiter or number. In the center
of the tape is a synchromzing hole. This
tape is then fed into a transmitting ma-
chine which sends impulses of changing
polarities by radio, cable or telegraph
lines. These currents actuate magnets

THIS PICTURE CROSSED THE ATLAN-
TIC BY WAY OF THE ETHER
Although the Bartlane pictures do not pick up
all the photagraphic tonies, they give an illusion
that is satisfactory for newspaper reproduction.
The picture obowve is a typical example.

POPULAR RADIO

on the receiving typewriter and print
the message directly on a blank.

In the DBartlane system instead of
having an operator at a keyboard a
set of five “tints” actuate the punching
machine magnets that punch from one
to five holes. These tint plates are
made by exposing the photographic
negative and tint plate for varying
periods of time. Plate number one, for
instance, would be exposed for two
seconds, plate number two for four
seconds and so on for the five plates.

These plates are of zinc or copper,
and when developed they carry a cer-
tain value of halftone characteristic that
acts as an insulating surface on some of
the plates. These five tint plates are
fastencd to a rotating cylinder which
is motor driven and synchronized with
the tape-punching equipment. Each of

~ the tint plates. has an electrical contact

finger that operates its individual punch
magnet when a part of the tint plate
which has no insulating surface touches
a contact finger. - -

Let us analyze this coding action still
further by taking a portion of the
original negative and tracing the com-
plete operation,

In the positive photograph a portion
of the background is heavy black which
appears as clear white in the negative
and permits a maxmmum of light to
effect the tint plate. When developed,
the insulation on the plate, where the
clear white occurs, is chemically re-
moved,

As there i1s a maximum of light on
each of the five tint plates when they
are exposed to the clear white of the
negative, this particular part of the pic-
ture will be represented on each of the
tint plates by a clean surface which per-
mits all five contact fingers to make
electrical connection and thus cause five
punch holes to be made across the tape.

Now let us consider another part of
the surface that is only four-fifths as
black.

When the tint plates are developed
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—

THE TRANSMITTING APPARATUS

The five tint plates that operate the tape puncher are being adjusted by Mr. McFar-

lane preparatory to transmitling a picture by radio. The tape end puncher are

shown on the table and at the right the controller that starts the synchronous motors
that operate the picture recorder and the puncher.

it will' be found, that one of them is
still covered by the insulating com-
pound. and instead of five there will
be only four holes punched. The pic-
ture is graded into the five different
tints by exposing the -plates a propor-
tionate period of time. A sixth or
pure white tint is obtained by using
a value where no holes are punched in
the tape. This can be explained better
when we consider the receiving end.

The tape although it is punched in

accordance with the various shades that
appear in a picture that is to be trans-
mitted is nevertheless the conventional
torm of page-printer tape. In conse-
qguence, it is only necessary to file the
tape in a radio, telegraph or cable
office to-have a picture transmitted. The
ordinary radiostelegraph transmitter is
the simple means employed to send the
picture. And, for wire transmission

no carefully built and well-balanced !and
lines are needed. The standard tele-
graph circuit is entirely = satisfactory.
Free from inductive and swinging ef-
fects, the tape is reproduced at the re-
ceiving end by another punching ma-
chine on which an exact reproduction
of the transmitting tape is made.

In all other methods of sending pho-
tographs by radio or wire the very
serious problems of synchronizing the
sending and receiving machine is ap-
parent. . In the Bartlane method each
time that a certain value of the negative
is recorded on the tape by a punch hole,

-a punch mark is made at the same time

in the center of the tape for synchron-
izing. In the transmission of the tape
the synchronizing holes are automati-
cally transmitted and the received tape
therefore carries the synchronizing holes
in their proper relationship to the
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THE PICTURE REPRODUCER AND ITS TAPE

Ficure 1: The tape carries six lines of punch holes as shown in the picture above.
The small holes' fit into a sprocket arrangement so that the tape will run in syn-
chronism with its duplicate at "the. transmitting end. The~ large holes_are for..
controlling the tone values that are transmitted. The tape runs through the machine.
shown above at B so that the light from the arc tnside the box A passes through the
holes in the tape. This light then travels through a set of lenses in the cylinder C 7%
and reproduces the picture on a photographic film inside the light-proof compart-
ment D. The film 1s then developed and the photograph printed.

f

punches that indicate the photographic
tone values.

After transmission there is at the
receiving end a duplicate of the original
tape that may be in London or Paris.
This ‘received tape must then be con-
verted into a photograph.

In the apparatus shown in Figure 1
a beam of light is passed through the

lenses on to the tape. The amount of

light that is permitted to pass through
the tape at any moment depends, of
course, on the number of holes that pass
by the beam at the particular moment.

That part of the tape that represents
the black background has five holes and

will therefore allow the greatest amount
of light to pass. When this light is
focused by means of a series of lenses
upon a photographic film, it will print
an exact reproduction of the original
negative. The part of the tape that has
four holes gives a lesser amount of
light and in consequence another light
tone value. In other words the printing
light varies as. the number of holes in
the tape. Where no holes are punched
and no light passes, the recording film
will show clear white.

As there is no relay or galvanometer
action in this system, the speed at
which the photograph can be repro-
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duced is determined by the breaking
point of the tape, and the intensity of
the light which is thrown on the tape
in conjunction with the speed of the
film itself to light action. The usual
time 1s two minutes.

The receiving cylinder is coupled with
the sprocket wheel over which the tape
passes and makes an absolute method
of synchronizing as shown in Figure 1.

The Bartlane system has a wide use
as tape transmission is employed almost
universally with a standard tape; and

there 1s no concern. about transmission

troubles. Furthermore, since the trans-
mitted pictures possess true photographic
characteristics, they lend themselves to
1etouching.

In transmitting the speed may be
greatly increased by sending “takes” or

RADIO TRANSMISSION OF. PICTURES - - -

parts of the tape over different circuits.
For instance there are several page-
printer circuits between New York and
Chicago, a tape can be divided into
four sections, for instance, and be
transmitted over as many different cir-
cuits thus speeding up the time of trans-
mission four times,

Photographs have been sent by this
method between England and Germany,
across the Atlantic and between cities
in the United States. In fact, pictures
taken at -the Carpentier-Dempsey fight
were cabled to London and published a
few hours later.. ’

The Bartlane machines are quite
simply made and they are small besides,
which means that they can be easily.
transported and set up ready for opera-
tion in a jéw hours.

Kadel & Herbert

| ——
RADIO TAKES THE CENTER OF THE STAGE

This giant loudspeaker was built by the students of the Brooklyn (N. Y.) Technical
School to supplement part of the daily assembly exercises with radio programs.

The horn stands 8% feet high and is used in connection with an cight-tube super-
heterodyne receiver, L
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THIS SMALL COIL MAY BREAK UP ATOMS

Ficure 1:

| The author is here shoun with one of the dwarf solenoids used in his
high-frequency current experiments in which he is attempting to pull atoms apart
) and release their energy.

CAN MAN RELEASE THE ENORMOUS
Energy in the Atom?

A recent announcement by Professor Wall that he was endeavoring to disrupt the
atom had one unexpected result. Many persons got the idea that his attempt might

be dangerous, that the whole world might go up in dust.

They begged him to

desist. Such fears are groundless. Atoms are aggregates of electrons and protons.
It is conceivable that these can be divorced, more or less completely, in several ways.
The magnetic attack planned by Professor Wall is merely one of these ways.

—Epitor

By T. F. WALL, D.Sc., D.Eng.

IT IS not many years ago since the
atoms of matter were considered to
be the final indivisible units (or bricks)
from which lumps of matter were built
up. This view was emphasized by the
fact that the atoms were known to be the
smallest particles of matter which ever
took part in chemical reactions. It was
thought that atoms could not be subdi-
vided and were, in fact, the ultimate limit

of minuteness to he found anywhere in
nature. During the last few decades,

however, investigations of physicists have

revealed a series of amazing facts regard-
ing the constitution of the atom and have
led to totally new conceptions as to what
are the ultimate particles of matter. In-
formation has also been obtained as to
the relative sizes of the atoms and the
units of which the atom is composed.
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It is now known that, instead of being
the ultimate indivisible particle of matter
as was for so long believed, the atom is
a complex structure and comprises within
its boundaries a series of minute particles
of electricity called electrons, which re-
volve in their orbits at a terrific speed.
In comparison with these electrons the
atoms are of enormous magnitude. Some
conception of the relative sizes was sug-
gested by Sir Oliver Lodge when he com-
pared an electron in the atom with a fly
in a cathedral.

Whatever the nature of the element
may be, each one of its atoms comprises
a central nucleus and a number of elec-
trons rotating around the nucleus like
planets around the sun. The nucleus of
the atom is considered to be a complex
structure comprising positive and negative
electricity, the amount of positive charge
being greater than the amount of nega-
tive charge, so that the nucleus has a
charge that is positive in effect. This
nucleus occupies a minute spot at the
center of the atom, and circling round it
are a number of electrons in their re-
spective orbits, the number of electrons
being the same as the effective number
of units in the positive charge of the
nucleus.

For example, the atom of hydrogen in
its normal or uncharged state comprises
a nucieus with a single positive effective
charge and one electron, which revolves
round it at the colossal speed of nearly
1,500 miles a second. An atom of mer-
cury in its normal ‘state comprises a
nucleus with an effective positive charge
of 80 units and 80 electrons circling round
it at varying distances from the nucleus.
In an atom of gold the nucleus has an
effective positive charge of 79 units and
79 electrons circling round it. Now, the
one distinctive characteristic of the atoms
of the elements is the amount of the
effective positive charge of the nucleus.
If, in any way, the amount of this nucleus
charge can be changed, the nature of the
clement wnll also become changed.

The fact just stated is of profound sig-

nificance, for it means nothing less than
the answer to the age-old problem of the
transmutation of the elements. It is, in
fact, believed that this is the way in which
the reported transmutation of mercury
into gold has recently been performed by
Prof. A. Miethe of Charlottenburg.

There seems to be no valid reason to
doubt the truth of this report, as the
scientific facts of the structure of the
atom as outlined here are fully in accord
with the result which has been claimed.

It is of interest to note that the trans-
mutation referred to was the result of
an accidental and incidental effect which
came to-light when a totally different in-
vestigation was being carried out. This
investigation was an attempt to invent an
intensely brilliant mercury vapor lamp.
During the expériments the lamp was
over-run, and it was observed that a dark
deposit was being formed on the side of
the lamp tube on this account. Prof.
Miethe was asked to discover a means to
prevent the formation of this deposit. He
found, on examination, that the deposit
actually contained a minute quantity of
gold.

Now, it is well-known that minute

HOW THE ENORMOUS CURRENTS
WERE PHOTOGRAPHED

Ficure 2: The longest wertical line in this
oscillograph represents a current of 24.000
amberes, which may be found sufficient to dis-
rupt mercury atoms in Dr. Wall's experiments.
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traces of .gold exist in -mercury in the
~natural state as an impurity; and-in order
to ensure that the gold detected was not
due to-any traces of.gold originally pres-
ent, mercury of the utmost purity was
used. The experiment of over-running
the vapor lamp was repeated and again
gold was found in the deposit.

In the light of what has been said al-
ready, it will be understood now what is
believed to have happened. The current
which passes through the mercury vapor
1s (as every electric current is) a stream
of electrons. In the cases of some of the
atoms of the mercury vapor an electron
of the current has penetrated to the
nucleus so that its effective positive
-charge has been reduced from 80 to 79,
and consequently its nature has been
changed. from mercury to gold. In this
connection it is very significant to re-
member that traces of gold appear
naturally: as ‘an impurity in mercury
and that this suggests that the trans-
mutation may be actually taking place in
nature under suitable conditions—pos-
sibly a lightning flash may be sufficient
to effect the transmutation. This also
suggests the likelihood that the alchemists
of old were led to the belief that mercury

POPULAR RADIO

could be changed inte gold because they

-were aware that the two metals were

found together in nature:

The investigation on which [ am en-
gaged -1s essentially an attempt to disturb
the electronic structure of the atoms by
the device of subjecting them to a very
intense magnetic field. As the electrons,
circling round in their orbits, are equiva-
lent to electric currents, they give rise to
magnetic fields inside the atoms, and the
intensity of these inherent magnetic fields
has been calculated to be enormously
greater than that of any artificially pro-
duced magnetic field hitherto obtamed.
If, however, by special means, it becomes
possible to produce, artificially, magnetic
fields of an intensity which is comparable
with that of the inherent magnetic fields
within the atoms, and if the artificial
field is impressed on the atoms, a mutuali
action will take place between the two
fields in consequence of which the elec-
trons will be disturbed in their orbits. If
the disturbances so produced are large
enough, say, to drag out an electron from
the neighborhood of the nucleus, some
scientists confidently believed that a rela-
tively immense amount of energy would
be released.
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HOW THE POWERFUL MAGNETIC FIELD IS PRODUCED
WITH THE AID OF THE ROCKING SWITCH

Ficure 3;

The static condenser shown in this diagram is charged by the generator

up to the point of discharge. At this instant, the oscillating switch connects the con-

denser with the solenoid circuit into which the condenser discharges. This discharge

builds up around the solenoid a tremendous magnetic field that may prove to be
great enough to split atoms.
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Frota a picture made for PorurLar Rapio

HOW THE ROCKING SWITCH WORKS

Ficure 4:

This gives a close view of the rocking switch that makes contacts in

the small tanks that are filled with mercury. These contacts are made alternately,
thereby allowing the solenoid to be subjected to intense high-frequency currents
at intervals.

If the structure of the nucleus itself
can be broken up, the whole of the atomic
energy may thereby become available for
providing power of some kind.

Many eminent authorities have given
vivid illustrations of the immense stores
of energy which are believed to be locked
up in the atom. These views may per-
haps be crystallized by stating:

If the stores of atomic energy could
be successfully tapped in a practicable
form they would be amply sufficient to
supplant all the present forms of fuel,
and to operate all the machinery of the
world for an imdefinite period.

It is obvious, therefore, that the prob-
lem is one of supreme international im-
portance and its far-reaching significance
cannot easily be exaggerated.

In my experiments I have concentrated

upon two approaches' to my problem:

(1) The artificial generation of mag-
netic fields of an intensity immensely
greater than any hitherto produced ; and,

(2) The development of a suitable
automatic device by means of which this
intense magnetic field may be, at regular
intervals, applied to and removed from
a piece of magnetic material—steel being
used in the first instance.

In my opinion, the only practicable
way- of producing magnetic fields of the
necessary high intensity is to use the dis-
charge current from high capacity static
condensers charged to a high voltage. It
is, of course, well known to all workers
in radio telegraphy, that if static con-
densers are discharged through a coil of
sufficiently low resistance, an oscillatory
current is produced which gradually dies
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away until eventually the condensers are
completely discharged. This fact is the
essence of my method.

A small coil or solenoid is wound with
a known number of turns of low resist-
ance wire, the actual size of one coil used
being shown in Figure 1,

Static condensers of great capacity are
charged to a high voltage by means of a
high-tension direct current generator
and the condensers are then discharged
through the small solenoid. Currents of
enormous strength may be obtained if the
solenoid is correctly designed as regards
its resistance and inductance. The cur-
rent is an oscillating one and lasts only
for a minute fraction of a second, and
therefore it is practicable to use tremen-
dously powerful currents without danger
of burning out the solenoid; as for a
given current, the amount of heat gener-
ated is directly proportional to the time
for which the current flows. If, there-
fore, the time of flow is sufficiently small,
the current may be indefinitely large
without creating a high temperature.

The most intense magnetic field which
has been produced heretofore by arti-
ficial means has a strength of about
100,000 gauss. The author has, however,
already produced in the core of a solenoid,
similar to that shown in Figure 1, a may-

b'=_
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netic field of about 1,300,000 gauss in-
tensity,

By means of a modification of the ap-
paratus now being effected, it is expected
that a magnetic field of nearly 10,000,000
gauss will soon be obtainable.

In Figure 2 is shown an oscillographic
record of the condenser discharge current
through the solenoid when a steel tube
was used as the core on which the solenoid
was wound. The forked appearance of
the peaks of the waves is due to the re-
action of the magnetic properties of the
steel on the solenoid circuit. The scale
of the oscillogram of Figure 2 is such
that the height of the first peak denotes
a current of 24,000 amperes.

It is interesting to estimate what horse-
power would be necessary to drive the
current of 24,000 amperes through this
solenoid winding if the current were ob-
tained, say, by connecting the coil to the
terminals of a direct current machine.
The coil has a resistance of 0.088 ohm,
and hence, in order that a direct current
of 24,000 amperes may flow in the wind-
ing, a direct p.d. of 24,0003<0.088=2,100
volts would have to be applied to the
terminals, The power supplied to the
coil would, therefore, be 2,1003<24,000
= 50,000,000 watts or 50,000 kilowatts—
that is, 67,100 horse-power.

=3

—

What May Happen If Atomic Energy Is Released—

1. The present cumbersome engines in our automobiles, railroad
engines, and i our factories, may be replaced by small atomic

generators and small electric motors that will occupy small
space—and the costs of fuel may be reduced by 90 percent:

The carrying capacity of ocean liners may be increased
100 percent by the subststution of atomic gemerators for the

propulsion of gigantic machinery used today:

down proportionately.

The costs of manufacturing and of cxporting and importing
may be vastly reduced—and the costs of hving mav come
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From a drawing made for PoruLAR Rapto by Arthur Merrick

WHAT AN ATOM-SPLITTING POWER PLANT OF THE
FUTURE MAY LOOK LIKE

Powerful magnetic fields may be used some day to split matter into “particles” of

electric energy which will be absorbed by great tubes with grids and plates like

radio vacuum-tube detectors. These tubes may behave like great rectifying devices

that will deliver electrical energy to rows of dynamos that will supply a whole
metropolis with light, heat and power.

When it is remembered that the maxi-
mum power generated by most of the
largest electric power plants is only
100,000 kilowatts, some idea of the sig-
nificance of the method of supplying
current to the solenoid will be realized.

It has been calculated that the intensity
of the inherent magnetic fields within the
atoms and due to the revolving electrons
is of the order of 100,000,000 gauss.
The highest intensity of the magnetic
fields which are at present obtainable
through my apparatus is of the order of
about three percent of the intensity of the
inherent atomic fields. A single appli-
cation of this intensity of artificial field
may therefore be too small to produce an
appreciable disturbance of the electronic
orbits, hence the second part of the
method has been to develop an automatic
method of applying and removing this

artificial field at regular intervals. This
has been achieved by means of a rock-
ing-lever switch driven at a slow speed
through gearing from a small electric
motor.

Contacts arranged at the ends of the
rocking lever alternately dip into mercury
cups fixed under each end of the lever.
By means of a spring moving across the
dead-center position, the rocking-lever is
caused to move over to its respective ex-
treme positions by a very quick move-
ment, so that the danger of sparking at
the mercury cup contacts is reduced to
a minimum. On one side the lever con-
nects, through the corresponding mercury
cup, the high tension D.C. generator to
the high-capacity static condensers thus
charging them. When the condensers are
fully charged, the lever snaps over to the
other side and so, through the correspond-
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From a photograph made for PoPuLar Rapio

HOW THE AUTHOR OPERATLES HIS “ATOM SPLITTER”

FiGure 5: This picture shows part of the Wall apparatus. In the center of the
table is the oil tank that contains the solenoid that is the heart of the entire device
for producing gigantic wmagnetic fields.

Ing mercury cup, connects the solenoid to
the charged condensers: thus causing a
current discharge through the solenoid
winding.

The rocking-lever switch permits of the
repeated application to, and removal from
the specimen, of the intense magnetic
fields at regular intervals, the purpose
being to produce a cumulative effect by
this repeated application until the atomic
structure breaks down. A vervy close
analogy to this repeated application of a
force to produce. a cumulative action is
seen in the well-known mechanical case
of the repeated application of a relatively
small stress to a metal. Although a single
application of the stress may produce no

appreciable effect on the structure of the
metal, the continuous repetition of the
stress will eventually rupture it.

A diagrammatic sketch of the general
arrangement is shown in Figure 3, and in
Figure 4 a photographic view of the rock-
ing-lever switch is shown.

The solenoid coil is deeply immersed
in a large oil bath, which is seen on the
bench in Figure 5. The purpose of this
is to ensure that the coil shall be cooled
as effectivelv as possible. The main diffi-
culty so far experienced from the tre-
mendously heavy currents in the solenoid
winding has not been overheating but the
mechanical strain on the individual turns

due to the mutual attraction between ad-

8-
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jacent-turns carrying current; in the same
direction. - Thi§ was so great that of one
occasion a turn was ruptured when the
current was flowing, with-the consequence
that the circuit was opened and a heavy
flash developed under:the oil. This pro-
duced violent pressure in the oil bath,
which. burst the tank and flooded the
laboratory with oil.

The question naturally arises as to the
form in which the atomic energy would
manifest itself if these experiments
achieve their ultimate object.

It is not possible to give a satisfactory
answer to this question at present. In
order to enable the procedure to be
watched as closely as possible; the author
has decided to subject a piece of magnetic

material (steel ) to the test in the first place. .

The reason for this is that, as the mag-
netic properties of- steel are known to be
due to the peculiar arrangement of the

electrons in the atoms of the steel, it 15
reasonable to suppose that if a disturb-

ance of the electronic orbits is obtained
by this method, it will at once manifest it-
self by a change of the magnetic, character-

istics of the steel. It is a distinctive fea-’

ture of this investigation that the first or
preliminary stage is to detect any incipient
breakdown of the atomic structure by the
consequent change in the magnetic prop-
erties of the substance which is being
subjected to the intense magnetic field.
It is quite possible that some very
definite and more or less permanent effect
on the inherent magnetic qualities of the
steel will be one of the resuits of the

investigation. 1f this expectation is real-
ized, it may lead to commercial applica-

“tions_of the.gfeatest importance.. More-

over, it is confidently anticipated that the
results will' throw new light or a'. the
in;ficzit‘é problems of magnetic perme-
ability. - ° I

The ultimate aim, however, of the un-
dertaking is definitely to break down the
atomic structure and to make available {or
-practical purposes the stores of energy
which it is believed are now latent in the
atom,

The supremely important problem will
then arise as to how the released energy
could be controlled.

This problem, of course, cannot be
settled yet, but it appears to me that, if
the .use of intense magnetic fields pro-
vides the means for releasing the energy,
the control of the released- energy may
also be possible by the use of intense
magnetic fields. If this supposition
proves to be well-founded the system of
control would be likely to become ex-
tremely easy to manipulate. Further, it
is probable that the energy could in this
way be concentrated in the form of a
beam or ray and transmitted in any de-
sired direction in a manner similar to that
in which a searchlight is operated.

It is then legitimate to forecast that,
instead of generating power by the pres-
ent wasteful method of first generating
heat by burning fuel and then converting
the heat into steam, the power would be
directly available from the stores in the
atoms of matter.

A Simple Crystal Receiver with a Zero
Coupling and High Selectivity

THE next number of Porurar Rabio—for June—wnill tell how to build a crystal

receiver that requires no batteries and is remarkable for its clarity, on account of

the carborundum detector used in it, and for selectivity through its loose-coupler.

Jts selectivity is due to the low coupling obtainable between the antenna and sec-

ondary circuits. It is also casily adapted to the three-stage amplifier that twas
described in the March, 1925, issue of this magastie,
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THE FIRST. \{%J‘.\\( ;{O 1QI-ZBI) PICTURES -

EDOUARD BELIN, French scientist, is credued
- with bemg the ﬁrst person-to put-a-system of
radio picture transmission -to practical use.
The system which he invented can be adlapted v
to use on cable and telephone lines as most of
these transmission devices can be.

Brown Rrothers

THE IN\'E“NTOR OF THE PLATE ‘MODULATOR .

X “_ AN ‘Amer:mn inventor, R A HEISING who
- was engaged for many years in research work
- in wire telephouy, de‘v:sed a modulauou svstem

. for radio _telephony "in 19135 qwhick- has since

" been so complerei developed that it is em-

- ployed .in pvacnm Iv. all modern broadcastmg
. stations, . ’

Western Electric

THE CREATOR_OF THE HEAVISIDE
LAYER THEORY =
It is perhups paradoxical that a recluse,
Orwver HEAVISIDE, should be the propounder
‘of a broad visioned hypofh-eszs of the atmos-
plicre above the earth, which s called the
Heaviside Laver theory. Heaviside. who dicd
recently, possessed a notable sense of humor
and avas one of Great Britain’s foremost mathe-
- maticians. His theory, which explained how
radio waves seem to follow the curvature of
the earth, was one of a number wlich he
- developed on mathematical bases.
Courtesy of the Elecirrcian {(L.ondon) LN = €=
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THE DISCOVERER OF THE CARBORUNDUM
.. DETECTOR

ONE of the first radio crystal detectors that
was put to practical use wwas discovered by
GeneraL Henry H. C. Dunwoony in 1906. He
selected crystals from electrical furnaces in
which carborundum is made agnd tested them
to determine their power of rectifying minute
radio-frequency currents. Such carborundum
crystals are stll in use in perfected crystal
holders.

Harrls & Ewing

A PIONEER IN MULTIPLE RADIO

"AFTER Years in research to discover means
of controlling the transmission of electromag-
netic waves, AboLPH SLaBY got his final clue
from the work of Marcon: in England in
1896. Soon afterwards, in close co-operation
with Count won Arco, Dr. Slaby demsed and .
paten!ed a system ‘which was ‘known as syn-
tonic’ multiple spark telegraphy. This’ inven-

_ tion was m!ended to make possible the simul-.
tancous transmission of two or more messages
betweén. a paiv of ‘radio sta!rou: ‘Theoretically
the -system was limited “only the possible
number of .t'a'z'elengths, each ofy which can be
allotted to a sinale message.

O\E OF THE EARLY RADIOQ TELEPHONE
+.EXPERIMENTERS

BEFore 1900 JouN STONE STONE fs repor!ed -
to have transmitted speech by electromagnetic
waves that were propagated by an arc !amp
generator, FHe was one of the early experi-
menters in telephony without wires and was
concerned primarily with problems of inter- .
ference. He has patented more than one hun-
dred radio inventions in the United States.

¥
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naturally make the area big and the

A LOOP ANTENNA OF VERY LOW CAPACITY

This anteuna, although built up of a great stretch of wnre, is of low electrostatic

capacity, largely on account of its shape. in this type of anteana the electromag-

netic portion of the vadio wawe is what acts upon the wires to make them a receiving
device.

FACTORS THAT AFFECT

ANTENNA CAPACITY

Article No. 13

The importance of electrostatic capacity in an antenna and the considerations of
height and length of antennas are explained in this article that 1s‘0f particular value
to those who want to improve their aerial circuits.

By SIR OLIVER LODGE, F.R.S., D.Sc., LL.D.

HEN you want to make a con- thickness small. You therefore take a
denser of great capacity, you number of sheets of tinfoil and inter-
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leave them with, say, sheets of tissue
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paper that have been soaked in molten
paraffin.

You then connect the alternate sheets
of tinfoil so that half of them may be
charged plus and half of them minus;
say half of them insulated, half of them
earthed.

Now, having a great capacity. you
may supply a considerable quantity of
electricity to the insulated half without
the potential rising much. But, it now
hecomes necessary to employ a different
set of units. The electrostatic unit of
quantity that we have heen employing
hitherto is too small. and the electro-
static unit of potential is too big. for
convenience. ‘The electrostatic unit is
300 volts; and we should more com-
monly be dealing with one or two or
a dozen volts. Quantity, again. or
charge, would naturally now he sup-
plied by a current, a current of so many
amperes or milliamperes, lasting for a
given time.

Suppose that, having constructed a
condenser, as described above, we pump
mto it 10 milliamperes every 100 sec-
onds, or. what is the same thing. one
ampere for one second, we should have
accumulated in it a practical unit of
quantity called a “coulomb;” which, elec-
trostatically, is enormous.

If we found that the condenser poten-
tial had only risen by one volt, and
were sure that it had not leaked, we
should know that it must have an im-
mense capacity, a capacity which is
called a farad; very much greater than
we ever have to deal with in practice.

But if, instead of pumping in an am-
pere for a second, we supplied another
condenser with a microampere for a
second. and found that equally to have
risen one volt, we should naturally say
that its capacity was a microfarad. But
if, instead of rising one volt. it had
risen 100 volts, we should know that
the capacity was 1/100th of a micro-
farad. For. as always. capacity is meas-
ured by the ratio of the quantity sup-
plied, to the rise of potential created.

One coulomb by one volt equals one
farad.

But the full treatment of these prac-
tical or engineering units does not be-
long to electrostatics. Electrostatic ca-
pacity is most easily expressed as a
length. The capacity of every con-
denser can bhe expressed as a length;
since ——, that is -an area divided hy
a thickness, is necessarily a length.

If we ask what length corresponds to
a microfarad. we shall find that the
answer is 9 kilometers. That can be re-
membered, and the explanation sought
later.

I mfd. = 9 kilometers = 9 X 10°
centimeters.

Imagine an isolated sphere 18 kilo-
meters or about 12 miles in diameter:
its electrostatic capacity is a micro-
farad.

In radio work the chief area that
we have to treat electrostatically is the
antenna. If you imagine this' as a great
horizontal plate, or network of wires so
close together that they practically form
a plate, of area A4, and at height /s above
the earth (the earth being either suffi-
ciently conducting in itself, or heing
supplied with a sufficient network of
wires buried in the soil to make it con-
ducting), then we can apply the usual
formula, and say that the capacity of
that antenna is 2. For instance,
suppose the antenna is 500 meters long.
100 meters wide, elevated 10 meters
above the earth, its capacity will be
=22, or, say, about 800 meters.

This is a large capacity, but not a
large fraction of a microfarad, about
1/12th of a microfarad. However, -it
would be a large antenna that would
have such a capacity.

An amateur antenna is not likely to
be of this shape. It may be only a single
isolated wire. Now a wire is a cylin-
drical conductor; and its geometry is not
so simple as that of a sphere. A for-
mula can easily be given for its ca-
pacity ; but it involves logarithms. (You
will find such formulas in my article,
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From a photegraph made for PoruLAR RaDIO
TWO ANTENNAS OF WIDELY DIFFERENT CAPACITIES

The higher antenna in this picture may have the lower electrostatic capacity

because of its isolation from surroundin
is close to the roof, is likely to be 0)?

“Capacity  Calculations,” in PopPULAR
Rapio for February, 1924.)

The thickness of the antenna wires
does not very much matter. The ma-
terial does not matter at all, so far as
capacity is concerned. What chiefly
matters is the length of the antenna,
and alsc its proximity to neighboring
objects, like buildings. Its capacity in-
creases whenever those are near it. In
that case, though it is insulated, it is not
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buildings, while the lower antemna, which

greater capacity than the one above il.

isolated. Such capacity has no particu-
lar advantage and no particular disad-

vantage. An antenna is not wanted as
a condenser, but as a radiator. The
loftier it is, therefore, and the freer

from obstruction, the more effective it
will be in radiating its waves away into
space. An ideal antenna would be an
elevated wire of sufficient conducting
power. reaching up to a great height,
and then expanding into a sort of ca-
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pacity area; the higher the effective ca-
pacity the better. Expansion at the top
is not often feasible, however. Great
height is not often feasible either. The
antenna at the Eiffel Tower is one of
the most ideal in this respect, and ac-
cordingly has remarkable radiating-
power.

To calculate the capacity of a single
isolated wire, of the length 1 and di-
ameter d, one can work out the arith-
metic of the following expression, which
is obtained in the same manner as that
of the spherical condensers above, only
the geometry is less simple:

T
2 loge 2l

or, what 1s the same thing,

2171
log,, 21/d

To indicate how this comes about, we
may note briefly that the force from a
charged wire of infinite, j.e. great,
length, does not vary inversely as the
square of the distance, but inversely as
the distance. Accordingly the potential
no longer varies inversely as the dis-
tance, but as the logarithm of the "dis-

tance. That is how logarithms come in.

When quantity is divided by potential
in order to get capacity, they stay in.
The gradient of log r is I ; just as the
gradient of I is X  The significance
of this cryptic remark will become ap-
parent after sufficient study.

On doing the arithmetic of the above
expression, in what units will the an-
swer come out?

In the same units as were put in; that
is, in whatever units the length was ex-
pressed. For the denominator portion
is merely a number. We must be sure
that the length and diameter are ex-
pressed in the same unit; so that the
length part cancels; otherwise you can-
not take a logarithm. You can only
take a logarithm of a number. A tabular
logarithm, i.c. one given in the ordinary
tables, which are to the base ten, must
be multiplied by 2-3026, or say 23, in
order to convert them into natural
logarithms, such as occur in nature.
For nature knows nothing about the
base ten—which in the last resort is de-
pendent upon the accident of our having
ten fingers, and on early historical
methods of counting. It is in many re-
spects inconventent, but it is too late to
change.

I —

Kadel & Herbert

BLINDNESS IS NO HANDICAP TO THESE FANS
Those who complain of difficulty in building their own sets can learn a lesson from

these sightless boys, who are

being educated at the Perkins Institute for the

Blind near Boston, Mass.



From a photograph made for PoruLar Rabdio

THE LOUDSPEAKER IS CONNECTED THE SAME AS TO THE SET

A neat jack socket is attached to the wall as shown above the author’s hand in
the picture. The wiring is concealed in the wall and runs to the jacks in other rooms
and to the receiving set which has been already tuned in at its permanent location.

HOW TO WIRE YOUR HOUSE TO HAVE
Radio in Every Room

This system, which does away with moving a receiving set from room to room, is
installed in the author's residence. He can get his programs at a particular place in his
home by carrying a loudspeaker to a socket on a wall and plugging in. At the same
time another member of the family can plug in at a socket elsewhere in the house.

By RAYMOND FRANCIS YATES

ADIO need no longer be an indoor
sport that is confined to one room.
In fact, some architects of apartment
houses in our large cities have realized the
limitations on radio in the house, and they
have accordingly drafted their plans to
make provision for wiring every room in
the house with loudspeaker outlets.
We pipe water and electricity all over
the house, so why should we not have our

radio programs “piped” around the house
in similar fashion? We should—but we
have not thought out a way to do it.
Perhaps you have abandoned this idea
because you thought it would require a
young power house in tubes to realize it.
However, the average installation of this
nature would require nothing more than
a good ordinary three-tube set providing
only one loudspeaker or one phone was
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plugged in at a timé in one of the rooms.
If more than one was used. so that Pa
and Ma and all the rest of the family
could have their music when and where
they wanted it, the addition of a couple
more “lungs” in the form of a two-stage
amplifier would be entirely sufficient to
saturate the whole house from cellar to
attic with local stations at least.

The task of wiring a house for this
radio installation is as simple as the dia-
gram in Figure 1 indicates.

Buy a couple of packages of annuncia-
tor wire, a few single-circuit jacks and
you are all set.

Examine the house to see just where
you can drop your wires between the par-
titions without meeting obstructing stud-
dings and supports. In fact, you may

even have to do a little sounding on the

walls to make sure. that you drop your
lines between the 2 by 4’s in the right

spots, and a trip around the attic and
some experimenting with a weight on a
string will help you to do this.

Having made sure where you can make
a hole, drill it. Then go upstairs in the
attic and drop down a nail on the end of
a string. Someone downstairs peeks into
the hole until he sees the elusive nail and
catches hold of it and the string and then
passes them through the wall into the
room. Now you attach your wire to the
string and pull it through.

After you have Dbrought the wires
through, they should be soldered to the
jack. ,

Jacks can be mounted in small bakelite
or hard ‘rubber panels provided with a
holding screw in each corner. If black
does not match the woodwork, perhaps
hrown will do better. The screws can be
round head or flat head, and if flat head,
you must remember to countersink the
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HCW THE CONNECTIONS ARE MADE

Ficure 1: The cabinet at the right contains e fwo-stage amplifier that is added io

the set to produce good volume in three loudspeakers. The jacks are all connected

in series with the sei, which means thai care miust be taken in soldering the connec-
tions to the jack so that they will not be open circuited.
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holes if you want to have a decent-look-
ing job.

Wood for the jack panels should be

well seasoned and dry enough to prevent
undue leaking. The safe thing to do is
to use a substance of proved insulating
value. :
Every house presents a different prob-
lem, depending upon the way it is built,
the layout of the rooms, the location of
the radio set and the number of rooms to
be supplied with the service. These fac-
tors make it difficult to give more specific
instructions regarding the complete in-
stallation. The installer must therefore
use his good judgment.

Another wiring scheme is to use ex-
posed wiring, neatly camouflaged. Only
a single wire is necessary—one to the
jack and one from it. This single wire
can be very easily run along the top of
the baseboard that is found around the
walls or along the picture molding. For
the baseboard, white cotton covered wire
can be used and later you may stain or
paint it to match the color of the wood
on which it is fastened.

Take every precaution to avoid the
electric light wires if the radio wires are
installed between the partitions. Cross-

r
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ing at close range should be avoided if
possible, and where impossible, heavy in-
sulation should be used on the radio
wires. The radio wires should not be run
parallel with the electric light wires at
close range, especially if the house wires
carry alternating current. Under such
circumstances there would be strong like-
lihood of -an alternating current, low-fre-
quency hum in the loudspeaker or phones.
The water pipes and gas pipes are also
good things to avoid touching. These
may cause partial grounds or inductive
effects that will interfere with reception.

A big storage battery with its nauseat-
ing gases and biting acid has no more
license to remain in the living room than
a fly has in the milk. It really belongs
down cellar with. the coal and the dog.
Those who look at Figure 2 will under-
stand that it is not a bad idea to put it
down cellar. It can. be put on a shelf
with the battery charger and wires can be
run upstairs to the set. By arranging an
ordinary two-pole, single-throw switch
so that one blade will be connected in
series with the low-potential side of the
charger and the battery, and the other
blade in series with the lighting circuit
and the charger, you can connect or dis-

From a photograph made for PoPULAR RabDio

THE WALL JACK AND PLUG

A jack that has a panel like the one above can be fastened to a wall without de-
tracting from the appearance of a room. At the right you will note the three lugs

to two of which von solder vour connections.

Do not wmake wire cannectians ta

the jack by trying to screw the mctal parts of the jack down wupon the wires.



RADIO IN EVERY ROOM

429

OwWIrcH

alll

m'“"ﬂl

" " ’
T0A BATTERY TERMINALS
OF KFEcEIvER

S ——-"

g N

E
N

©IK

HHOUSE

CURRENT
SuPPLY

-3

A BrrTeR

-

.

e

HOW TO INSTALL THE STORAGE BATTERY AND CHARGER

Ficure 2: Before yo

, ~. - IN-THE CELLAR"
u'conncct your battery to the charger in the cellar, turn off the

filamient switch on the set and cut off the rheostats. by twisting them all the way to

the left. This precaution will prevent any likelihood of grounding the battery through

the wires that run to the receiver. " By closing the DPST switch shown in the dia-

gram yow connect the-high-potential side.of the cliarger to the house current and
the low-potential side to the ba{tery which then begins to receive a charge.

<

connect the battery to the charger by one
movement of the switch.

vour tubes from the Dbattery ~just® for
safety’s sake, since a surge in the power
line might ruin them,
- As an additional precaution it will be
a good idea not only to open the filament
switch, but to turn your rheostat all the
way to the left so that they too. are dis-
connected from your receiver circuit and
tubes.

If you have a storage “B” battery you

In doing this .
it will be well to remember. to disconnect -

can connect it to the charger in the same
way and put-it down cellar with its big
brother the “A” battery. Such an ar-
rangement makes not only for neatness
and compactness but for efficiency.

This radio home idea is bound to grow
hecause it is practical and offers con-
veniences that no other system will allow.
Why carry a heavy receiving set around
the house when it is only nécessary to
carry a loudspeaker or a pair of phones
that are provided with an ordinary
jack?



From a photograph made for PoruraR Rapro
THE PANEL ARRANGEMENT OF THE RECEIVER
The headphone and “A” battery connections are shown at the right. The two large
dials control the condensers and the small dial varies the wavelength of the antenna
circuit.

Simple “How-to-Build” Articles for Beginners

No. 8

-

How to a build a single-tube, four-circuit tuner
é By LAURENCE M. COCKADAY

Cost QF_PARTS_; Not more than $32.00
_APPROXIMATE RANGE: 1,500 miles

A, B, C and D—primary, secondary stabilizer

and loading coils of the improved Pre-
cision “Cockaday” coil;
E—Bremer-Tully variable condenser, 0005
mfd, equipped with improved accura-
tune dials;. aa =
F—Bremer-Tully variable condenser, 00025
mfd., equipped with improved accura-
tune dials; . . I TICI
G—mica, fixed condenser, 00025 mnfd.;

Here Are tHE ITEMS You WiLL NEeep—

H—mica, fixed condenser, .0001 mfd.;

I—Bradleyleak ;

J—Benjamin Cle-Ra-Tone socket;

K—Amsco Dubl-Wundr;

L—Jones inductance switch;

M—composition panel, 7 by 15 inches:

N—baseboard, 934 by 1334 inches:

O and P-—small composition connecting
blocks; .

Q—small brass brackets.

THIS‘rgéei.-ving unit is a. four-circuit
tuner especially adapted for use
with a UV-200 or C-300 tube.

The first article of this series told
how to build a four-circuit tuner for use
with a C-299 or UV-199 tube. The
present article, however, gives the proper
constants for using the larger “soft”
variety of tube which will give much
hetter distance and clearer local recep-
tion. ‘

The unit that is described herewith
was. built and carefully tested out in
PoruLar Rapio Laboratory and was
found to give very satisfactory results.
The construction of the unit is extreme-
ly easy and its operation is very simple.

Take this magazine to a dealer and
ask him to give you the parts that are
included in the list in the introduction
to this article. Then take the parts home
and drill the panel as shown in Figure 2,
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which gives the correct spacing for all
the holes that are used to mount the
instruments.

Then, mount the instruments in their
correct positions on the panel and on the
baseboard as shown in Figure 1 and in
the two pictures of the set. Next, wire
up the instruments as indicated in the
picture diagram, Figure 1.

If you follow the instructions shown
there, you cannot make a mistake; all
the connections are clearly indicated -and
the instruments are marked with the
same designating letters that appear in
the text and in the list of parts.

When you have finished wiring up, all
you have to do is to connect the “A”
and “B” batteries and the aerial and
ground connections—then you are ready
to tune in.

From a photograph made for POPULAR RADIO

THE REAR VIEW OF THE RECEIVER

431

Set the receiver on a table and make
the connections as follows:

Connect the aerial to binding post
No. 1;

Connect the ground to binding post
No. 2;

Connect the negative “B” battery to
binding post No. 3;

Connect the “B” battery positive to
binding post No. 4; '

Connect the “A” battery negative to
binding post No. 8;

Connect the “A” battery positive to
binding post No. 7.

Finally connect the telephone cords to
binding posts Nos. 5 and 6; this com-
pletes the connections and you are ready
to listen in.

Turn up the filament of the vacuum-
tube by rotating the small knob on the

. —————

Study this view in connection with the picture diagram of the hook-up on page 432.

The location and connecting points of each wire appear clearly and you can deter-

mine just how to bend the wires tolget the shortest connection with the proper
clearance.
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THE “PICTURE DIAGRAM” OF THE HOOK-UP

Froure 1: This dllustration shows the exact manner in which the instruments are

placed on the panel and baseboard and how the wires run in relation to them. The

upper rectangle shows the back of the panel, and the lower one shows the base-

board. All the parts are lcttered to corrcspond with the designations in the text
and in the list of parts.
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THE DRILLING PLAN FOR THE PANEL

Figure 2:

This drawing shows where to drill the holes for mouniing the instru-

ments. The correct spacings are given for the holes. The holes outlined with a
double circle should be countersunk. Always start drilling holes in the panel with a
small drill—one-sixteenth is a desivable size. Never attempt the drilling without using
a sheet of paper with the holes properly marked on it and then pasted on the panel.

potentiometer-rheostat K until the fila-
ment. is lighted to the correct brilliancy.
Then, rotate the two condensers E and
F simultaneously by keeping the settings
of each condenser the same throughout
the tuning process until you pick up the
sought-for signals.

Then, rotate the knob of the in-
ductance switch L. until the signals come
in loudest.

Next, adjust the grid-leak T until you
obtain the best tone and clarity. Make
the final adjustment of this instrument
while listening to a distant station,

The proper voltage for the “B” bat-
tery will be found to be either 1614 or
18 voits. The proper “A” hattery volt-
age will be obtained from a six-volt
storage battery.

The correct type of antenna to use is
a single or double wire antenna with a
horizontal section of between 100 and
150 feet in length,

If the set is built correctly, the oper-
ator, when he becomes familiar with the
tuning characteristics of the receiver,
will find that he gets exceptional volume
and clarity with the utmost selectivity.

An Amplifier for the New Single-tube,
Four-circuit Tuner

For those builders who may want to add amplification

to the set that is described in the foregoing, the three-

stage amplificr that was deseribed in the March issue

of PopuLAR Rapio is recommended. The proper way

to comiect this amplifier to the fam-cucmf receiver is

explained in the “TrRouBLE SHooTING” Department in
this issue.




From a photograph made for PoruLar Rapio

THE BEST OF ANTENNAS GET WEAK JOINTS

This well-erected antenna may be the seat of all recetver trouble through some flatw
1 1ts numerous conncctions. It 15 a simple matter to lower the wires and inspect
them regularly for troubie.

POINTS ON JOINTS

Often loudspeaker “sizzles” arise in defective joints in

the antenna and ground circuits. This article tells how

to keep them in condition and explains the proper
method of making and testing joints

By FRANK A. RUMBALL

RADIO set itself and its individual
parts are often blamed for trouble
that is really due to the ground conductor,
the antenna or to poor connections some-
where between them and the set. In their
haste to begin, many radio constructors
regard the antenna system (which con-
sists of the aerial and the ground con-
ductor) as of little importance because it
is out-of-doors and out of sight.
Besides being heedless of these outside

wires, they hurry with the connections.
One result of this is that they get weak
signals and are bothered with disagree-
able and distracting noises that interfere
with reception and proper tuning. Too
often they attribute these troubles to the
set itself, whereas the set really would
work satisfactorily if given a fair chance.

A poor contact somewhere in the wir-
ing will weaken the signals and a loose
connection will often cause crackling in

434
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the receivers. In splicing wires, there-
fore, you should first rub them clean and
bright with emery cloth or sandpaper.
Then the splicing should be done. Take
care that the wires are held tightly to-
gether so that they do not rub or shp. It
is alwavs best to solder the joint so that
no corrosion will occur and become a
partial insulator. '

Corrosion often occurs when clamps
are used to connect the ground wire to a
water pipe wherée rust is likely to form
under the clamp. This possibility can he
greatly lessened or entirely eliminated by
careful installation.

If your set’is grounded to a watér pipe
make sure to sandpaper the pipe as well
as the wire.

When you drive a pipe or rod into the
eatth for a ground connection, be sure
that it is not too short. It should he not
less than four or five feet long, and pref-
erably six or seven feet. In any case it
must be long enough so that the lower
end is in damp earth at all times. For
long-distance reception several rods
driven close together and connected with
wires may he used. A network of huried
wires, or even a large sheet of copper or
zinc is efficient.

A high antenna is as conducive to good
results as is a good ground. It should be,
if possible, from 40 to 60 feet high, and as
long as possible up to 200 feet. For a
long antenna a single wire is sufficient,
but when length is unobtainable on ac-
count of lack of space, two to four wires
may be used with advantage.

1f your receiver develops some trouble
that you cannot immmediately detect, ex-
amine not only the set itself, hut every
connection in the whole antenna and
ground system. See that the ground con-

HOW TO MAKE JOINTS PROPERLY

The upper drawing shows how two conductors
are twisted around each other with a pair of

fat-nosed pliers. The middle picture shotws a

good seay to attach e lead-in that locks around

the antenna wire by the looping of the wire at

the right. The lower diagram demonstrates an

cxcellent way fo make a ground contact that

is extra tight because of the three locking loops
on the wire that leads dotwn.

ductor is in moist ground, or, if a pipe
is used, see that it is clean and makes
perfect contact with the ground wire. It
may even be advisable to undo any
doubtful joints and to resplice them.

Be sure that the antenna is properly
insulated. Nothing should be neglected
in “trouble-shooting” or when you look
for a source of trouble.

Chalk Talks in Radio

TurN to page 468 of this number and read the first of a serics of short,

practical. informative articles that are written for the radio novice.

The

subject of Chalk Talk No. 1 is “Ohw’s Law in a Nuishell”




New York Edison Co.
THE APPARATUS THAT “HEARS”
ATMOSPHERIC DISTURBANCES

This picture shows the “storm detector” in-

stalled in the operating room of a power plant

in New York., The switches above the cabinet

connect with the antenna and, when the set is
not in operation, with the ground.

THROUGH the use of a simple
radio apparatus, a large electric
light and power company is making
storms announce their own approach.
This applies particularly to electric
storms although atmospheric disturh-
ances accompanied by heavy winds will
affect this same apparatus.

Formerly the New York Edison Com-
pany in New York emploved a lookout
man to observe the arrival of storms.
He lost that job when the storm de-

How radio is being used
to foretell the coming of

By MARSHALL D. BEUICK

tector was introduced recently, .and he
is engaged in other duties. Any other
power company that is confronted with
the problem of preparing for the ar-
rival of storms at any season of the
year when the station load rises suddenly
as a result of thousands of consumers
throwing on their electric lights at one
time, may employ the storm detector to
solve their problem. The apparatus is
not costly, and its operation is automatic.

The old coherer, which all radio ama-
teurs of fifteen years apprenticeship will
recall, is the principle instrument in the
storm detector system used in New

- York. This old type of detector, used

successfully by Marconi in his first
transatlantic radio-telegraph tests, has
survived Dbecause it is still necessary
where automatic announcing of the re-
ception of signals is a requirement.
There is no tuning element in the storm
detector hook-up and all that is needed
is a relay, two dry battery current
sources, an ordinary electric bell, a
switch, a fixed condenser, a spark gap.
an antenna and a coherer, the construc-
tion of which will be described in the
following,

At the Waterside plant of the New
York Edison Company the static dis-
charges in the atmosphere created by
electric storms in the neighborhood or
by other storms that charge the air and
clouds are picked up by the antenna on
the roof. These rush down the lead-in,
jump the gap G (shown in Figure 1),
charge the coherer D, which becomes
conductive and closes the circuit that
then magnetizes the coils of the relay.
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The relay R then closes the bell circuit,
whereupon the bell rings. The clapper
of the bell strikes the coherer tube which
is jarred so that it becomes of high re-
sistance or is restored ready for the
reception of the next static charge. = This
process is repeated each time a burst of
static comes down from the antenna, and
thus the approaching storm announces
its arrival as much as a half hour before
it descends upon a locality to shroud it
in darkness. Meantime, the firemen have
time to stoke up their fires and the en-
gineers to throw in more generators to
be prepared for an additional lighting
load. When the storm is upon the city,
the bell rings almost continuously.

Radio-telephone and radio-telegraph
signals cannot operate the storm detector
because they are too feeble to jump the
gap shown in the hook-up diagram. Also
extremely weak  static charges cannot
pass. But, as these are not indicative of
a threatening storm, there is no need of
catching them through the coherer.

The coherer (the combination of the
coherer tube and the decoherer which is
the bell-clapper) is made with a small
hollow tube of glass (about one-quarter
of an inch in diameter) containing metal

\VZ

filings. Iron filings can De used, al-
though nickel is preferable. The filings
are held in the tube by two plugs that
also act as contacts as shown in the
drawing. Ordinarily, these filings are
non-conductive hecause they are too
loosely - packed in the tube to allow a
battery current to pass. But an electro-
static charge will agitate these filings
and make them cling together end to end

or cohere, much the same way as a

magnet will make a small pile of pins
cluster together. The filings are then
in a condition to allow a current to pass.
But, since this passage of current rings
the bell, the filings are knocked apart
by the bell-clapper and the bell stops
ringing. The ringing cannot take place
again until the filings cohere through the
agency of another charge from the
antenna.

In making a coherer, be sure that the
plugs fit the tube snugly. Also make
certain that you have a bright metal
face to press against the filings in the
tube; otherwise the plugs will not make
contact through the filings when they co-
here. The position of the plugs can be
determined by experiment. Push the
plugs in firmly, but not so hard that

i e

HOW THE STORM DETECTOR IS WIRED

FiGure 1: This hook-up includes the coherer D, the relay R and the special gap G
which is closer in actual canstructian than the diagram indicates.
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they ring the bell. The clapper must
tap the tube only llghtly when the bell
rings.

The condenser C is coihmected in the
circuit to prevent the grounding of the
relay circuit, and yet allow for the pas-
sage to the ground of radio-frequency
currents that actuate the coherer.

The switch” S 1s used to ground the
antenna when a storm has arrived and
there is no longer a necessity for receiv-
ing signals. Besides this protects the
apparatus from any likelihood of dam-
age from lightning.

At the Waterside station a distant
storm will announce itself by operating
the signal bell, which is the decoherer,
at intervals of about ten minutes. As
the storm nears the city, the signal in-
terval increases. The station operators
can then approximate from their experi-
ence with the apparatus, about when they
may expect the storm to hit the city,
Sometimes the signals are erratic, and by
observing this behavior in the bell sig-

e R ]
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nals, the operators can ascertain whether
or not the storm is going to skirt the
‘metropolitan area’ and ‘perhaps pass out
to sea without darkening the city.

The gap G shown in Figure 1 can be

made from two brass balls separated by

the thickness of a sheet of paper. This
should be inspected from time to time to
clear out any dust, and perhaps once a
vear the nickel filings should be changed.
Oxidation will take place at a slow rate
on the nickel reducing its conductivity
so0 that the coherer will not operate
properly. There is nothing to bother
with outside these things except occa-
sionally to replace the batteries when
they become polarized. If you use iron
filings in the coherer tube, they must be
changed more frequently, particularly in
damp climates,

The storm detector can be built by
any electrical mechanic, and housed in
a glass wall-cabinet as shown in the
picture. A dustproof cabinet with a glass
door is desirable.

A BROADCASTING STATION IN A HIGH SCHOOL

A unique scheme for combining fustruction with pleasure has been put into effect
in Dayton, Ohio, where two of the high schools own and operate transmitting sta-

tions.

special programs arranged by the pupils in the higher

The lower grades are equipped with receiving sets and can listen in on

grades. Plans are afoot to

wse radio in comnection with regular tnstruction.
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IFrom a photograph made for forPuLAR Rapio

THE RECEIVER SET UP FOR RECEPTION

The loop antenna fits into the top of the receiver and connects with the set as it s
shpped mio place. It can be rotated, of course, in order that the antenna wires
cut the electrostatic plane of the incoming waves at the proper angle for reception.

HOW TO GET THE MOST OUT OF
YOUR READY-MADE RECEIVER

No. 5: TuE DE ForesT REFLEX

T his series of articles explains the theory, operation, equip-
ment and care of standard receiving sets
This series does not indorse the product of any manufacturer or make
comparisons between rcceivers. The sets already described include: No. 1,

the Eagle Neutrodyne; No. 2, the Radiola Superheterodyne; No. 3, the
Melco Supreme Receiver; No. 4, the Crosley Trirdyn. '

By S. GORDON TAYLOR

N this receiver the radio'--frequéncy' has the advantage that a good degree
amplification consists of both the of amplification is obtained without add-

tuned and the untuned types. ing operating controls to the receiver.
Untuned radio frequency amplification On the other hand, the selectivity of this
439
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WIRING DIAGRAM OF THE DE FOREST REFLEX RECEIVER

Ficure 1:

All the designating letters in this hook-up are referred to and explained

in the text.

type of amplification is lower than that
of the tuned type for the simple reason
that the untuned transformers are de-
signed {o cover the entire range of
broadcast wavelengths therefore they
cannot amplify one particular wavelength
to the exclusion of other wavelengths.
In other words, the amplifier will amplify
signals of any wavelength from approxi-
mately 225 to 550 meters, and amplify
them all at the same time, although not
all in quite the same degree. It there-
fore hecomes necessary to segregate the
desired signals before they reach the un-
tuned amplifier. This is one of the pur-
poses that is served by the tuned-radio-
frequency amplification as used in the
De Forest receiver before the stage of
the untuned type.

Ordinarily not more than two stages
of radio-frequency amplification are used
in the standard manufactured receivers.

However, this amount is hardly sufficient
to provide suitable results unless an out-
door antenna, or at least a fairly long
indoor antenna, is used. Moreover, diffi-
culty is encountered in using a loop an-
tenna with two stages of ordinary tuned-
radio-frequency amplification because of
the interaction bhetween the magnetic
fields of the loop and the coils of the
radio-frequency stages.

In the De Forest receiver, however.
this has been made possible, and the
added untuned stage provides the re-
quired additional amplification for loop
operation.

The use of a loop antenna eliminates
the necessity for both an outdoor an-
tenna and a ground connection; and,
where provision is made for the batteries
within the receiver cahinet, all wiring is
concealed and the receiver is thus a
compact unit. This is true of the De
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Forest receiver. Even the loudspeaker
is concealed inside the cabinet and
the absence of any outside connections
permits the receiver to be moved about
at will from room to room.

The theory of the operation of the De
Forest receiver can best be followed step
by step by referring to the schematic
wiring diagram shown in Figure 1.

The incoming signal from a broad-
casting station is intercepted by the loop.
The amount of energy thus picked up
is necessarily small as compared with
that intercepted by an outdoor antenna,
but it is sufficient to provide good recep-
tion where suitable radio-frequency am-
plification is provided which is the case
with this receiver.

The variable condenser VC1 tunes the
loop to resonance with the incoming sig-
nal. The tuning action is accomplished
by turning the dial attached to this con-
denser, by which means the capacity of
the condenser is altered and the varia-
tions of capacity result in variations of

the frequency or wavelength of the loop
circuit.

From the loop circuit, which is also
the grid circuit of VTI1, the energy is
impressed on the grid of VT1 (the grid
is the zig-zag line shown in the circle
that represents the vacuum tube). An-
other common name for this circuit is
the “input” circuit of the vacuum tube.
The energy to be amplified by the tube
is impressed on this circuit and the ampli-
fied energy is taken out from the plate,
or “output” circuit. The plate is the rec-
tangular figure shown in the vacuum
tube. . Thus we see that the first stage
of amplification is tuned by VCl.

Coil 11 is placed in the output circuit
of VT1 and through this coil the ampli-
fied signal energy flows. By the process
of electromagnetic induction, this energy
is transferred to coil L2, which is in the
imput circuit of VT2. Here tuning is
again made possible by means of VC2
which tunes this circuit to resonance
with the incoming signal in the same
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way that the input circuit of VT1 1s
tuned. The signal, which is then further
amplified by VT2 is next transferred by
induction from 1.3 in the output circuit
of VT2, to L4 in the input circuit of
VT3. VT3 and its circuits represent
the untuned stage. Its output is trans-
ferred to the input or grid circuit of
VT4 by means of coils L5 and L6.
The vacuum tube has no power in
itself to amplify energy. What the tube
really does is to act as a sort of throttle
or trigger which permits, through the
governing action of the grid, compara-
tively large impulses of energy to flow
from the plate battery. The resulting
output energy from this battery is in
the form of a fluctuating or pulsating
current. Its fluctuations correspond to
the frequency of the energy that is inter-

cepted by the antenna and impressed on

(Fament Cowrea (%)

the grids of the amplifier tubes. In
effect this fluctuating current may be
considered as an alternating current.

High frequency currents have no ef-
fect on headphones or loudspeakers. Be-
fore the signals can be heard in these
instruments, therefore, it is necessary
that some sort of rectifying action take
place to transform the alternating cur-
rent into a direct current such as would
be obtained if one half of each alterna-
tion were successfully choked out, leav-
ing a pulsating direct current. These
pulsations correspond exactly with the
frequency variations of the voice or
music which is being received.

It is the purpose of the detector tube
VT4, to perform this so called “rectify-
ing” action. The condenser C3 and the
resistance (grid-leak) R3 assist in this
action.

THE PANEL VIEW OF THE RECEIVER

16 The three principal controls are the amplifier tuning knob, the sensi-
tivity control and the receiver tuning knob. The loop antenna, of course, enters
into the tuning process. The filament control is varied little after it is once set.

Ficure 2:

-
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THE REAR VIEW OF THE SET WHEN REMOVED FROM THE CABINET

Ficure 3;
removal elements are.

This view shows the principal parts and indicates how accessible the
The tubes have been purposcly left out of the sockets to -

permit wmore of the recciver to be seen.

Up to this point the weak inter-
cepted energy has been thrice amplified

and has heen changed into a form which

lends itself to the operation of the head-

phones. The detector output is at audio
frequencies, but is nothing but an “elec-."
trical current. It is the function of the

headphones to transform this electrical
cnergy into sound energy, thiis making
it audible to the human ear.

The amplification preceding the de-
tector has been provided for the purpose
of increasing or building up the weak

signals from distant stations and also,
_to a certain extent, the greater energy
from local stations. Its purpose is to
increase sensitivity rather than volume.
Therefore the output of the detector,
VT4, would still not he sufficient for
satisfactory. operation of a loudspeaker.
Two stages of audio-frequency amplifi-
cation are provided, the sole purpose of
which is to build up the audio-frequency
energy or, in other words, to produce
great enough volume to satisfactorily
operate a loudspeaker.
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It will be noted that while five ampli-
fier stages have been mentioned and also
a detector tube, the receiver includes only
five tubes. This discrepancy 1is ac-
counted for by the fact that one of the
amplifier tubes, VT3, is used as both a
radio-frequency and an audio-frequency
amplifier. This is made possible by the
so called “reflex” principle which per-
mits a tube to amplify two different fre-
quencies at the same time—one radio
frequency and one audio frequency.

This simply means that the received
signal, after passing the detector, flows
through the primary of the audio-fre-

quency transformer AFT1, is transferred
to the secondary of this transformer by
induciion, and is then applied for the
second time to the grid circuit of VT3.
In the plate circuit of VT3 there are
two coils, LS and the primary of AFT2.
Now the radio-frequency currents that
Tesult from the first passage of the signal
current through VT3 acted on coil L5
but had no effect on the other coil, due
to differences in construction and char-

acteristics of the two coils. When the
signal current (at audio frequencies this

time) passes through VT3 for the second
time the action is the reverse. It acts

THE VIEW OF THE SET FROM THE BOTTOM

FiGure 4: This picture shoics that most of the wiring in the set is at the bottom
of the frame. Any necessary repairs can therefore be ecasily made.
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VIEW OF THE RECEIVER FROM ABOVE

Figure 5:
it in their comparhinents.

upon the coil of AFT2 but not on L3,
passing through the latter harmlessly.

By induction the energy is then trans-

ferred from the primary of AFT2 to

the secondary of AF12 and is thus im-

pressed on the grid of VT5. The output
of VTS5 ‘then passes through the loud-
speaker and results in signals of great
volume.

Coustruction of the Recciver

The D-17 receiver is self-contained in
cvery sense of the word. The loop
antenna is plugged into the jack J1 that
is provided in the recciver, and projects
up through the top of the cabinet. The
loudspeaker is in the lower part of the
cabinet from which the sound is emitted
through the grill work that covers the

The set in this picture is shoton in ils cabinet with the batlerics bestde
The white circle at the top is part of the loudspeaker.

lower half of the cabinet. ‘The bat-
teries are concealed within the cabinet,
in compartments plOVl(ch at either end.

The receiver proper s motinted on
the black panel set into the upper half -
of the front of the cabinet. and two
sub-panels are fastened to the front panel
by means of brackets. The loudspeaker
mechanism is mounted on the inside rear
wall of the cabinet. It is an inverted
horn that is similar to that in a phono-
graph. Knobs are provided on the front
panel for the tuning and control of the
set. The knoh with pointer attached,
at the left-hand side of the panel is the
adjustment knob for VC2, shown in
Figure 1. This control tunes the second
stage of radio-frequency amplification.
The corresponding knob at the right-
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hand side of the panel controls VCI, the
purpose of which is to tune the loop
antenna and the first racdio-frequency
stage. The center knob marked “Iila-
ment” is for accurate control of the cur-
rent supply that lights the filaments of
the tubes. The “Sensitivity” knob to the
right of this controls the potential of the
grid of the first radio-frequency ampli-
fier tube. The jack at the hottom of the
panel is used in case it is desired to make
use of headphones in place of the loud-
speaker. It may also be used to plug in
another loudspeaker, m place of the one
in the set.

To use headphones . the “sensitivity”
knob should be turned all the way back
in an anti-clockwise direction, otherwise
the volume of sound will be unbearable.

The radio-frequency amplifier trans-
formers RFT2 and RFTJ are removable
and are equipped with five Dbase pins
which fit into corresponding receptacles
in the receiver.

POPULAR RADIO

radio-frequency amplification have a ten-
dency to oscillate too freely when a loop
is used. To prevent this in the De
IForest receiver a metal shield is placed
around the radio-frequency transformer
RIT1. This shield is sliown in Fig-
ure 3.

The Antenna

The use of a ground connection it
this receiver in conjunction with the loop
usually results in. improved reception.

If vou make a ground connection,
use a wire that is ‘attached to some
well-grounded metallic object, such as
a water pipe, a steam radiator, or a
pipe driven into the ground. This con-
nection is fastened to the binding post
marked “Ground,” in Figure 5§,

1 an outside antenna is to be used.
the connection recommended is some-
what different. The end of a piece of
insulated wire is bared and attached to
the “antenna’ Dbinding post inside the

Receivers with two stages of tuned- recciver. The wire is then run out
i
| (Il Il
i —
| 1 |
| ! i | |i !| |
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SToRGE A" BATTERY B BAarTery
THE BATTERY HOOK-UP
Ficure 6: This diagram shotes how to connect battery reveiwals. Check up before

using the sct wwith new battcries to make sitre your positive and negative battery
terminals attach to positive, (4) and negative (—) posts in the cabinet.
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HOW TO CONNECT THE STORAGE BATTERY TO THE CHARGER

Figure 7: The A.C. charger is provided with a plug that fils any electric lght
socket. DBe certamn that vou conncct the positive (=) terminal of the battery to

the positive (4-) ferminal of the charger.

The terminals are always marked on

every charger and cvery storage baticry.

through one of the holes in the rear
wall of the cabinet. This wire should
be long enough to extend out about a
foot from the cabinet. The lead from
the outside antenna is then simply
wrapped around this insulated wire. Be
sure that there is no metallic connection
between the antenna wire and the piece
of insulated wire. Several turns of
the antenna lead should first be wrapped
around the other for a trial. Then a
few more turns should be added until
the proper number is found to give the
best results. The number of turns of
one wire arotind the other determines
the amount of energy that will be trans-
ferred from the antenna to the receiver.
Figures 10 and 11 show the mcthod of
connecting the antenna and ground to
the receiver. The loop antenna is used
even though an outdoor antenna and a
ground connection are employed.

The Vacuum Tubes That Are Used

This receiver is rather unique in that
it is designed for use with:

(1) Five dry cell tubes—DV-3.

(2) Five storage battery tubes—
DV-2.

(3) Four storage battery tubes for
amplifiers and one dry cell tube
for dectector.

The dry cell tubes are not as satis-
factory as those that operate on a stor-

age battery. When dry-cell tubes are
used the filament current is obtained
from three standard dry cells that are
connected in series as shown in Figure 9.

Where there are facilities for charg-
ing a storage battery, the use of DV-2
tubes is recommended. These tubes are
supplied with the receiver (unless DV-3
tubes are requested). UV 201-A or
C 301-A tubes may also be used in
place of the DV-2's if desired. These
also operate on a storagc battery.

In the third combination DV-2 tubes
are used as the amplifiers, but a DV-3
is used for the detector. hecause for this
purpose it is approximately equal to the
DV-2, and ‘it consumes 15 percent less
filament current.

To make this arrangement possible
a special resistance R-4 has been in-
corporated in the cletector cirenit to make
possible the use of this dry-cell tube with
the higher voltage of the storage hattery.
When a DV-2 is used as a detector this
resistance is short-circited by swinging
up the little metal arm (shown as X
in Figures 1 and 3). so that it connects
the two binding posts provided for this
purpose.

It is hest to use the DV-2’s in all five
sockets.  The second best choice is
DV-2's for the amplifiers and DV-3 for
the detector. The use of dry-cell tubes
(DV-3) throughout is the third alter-
native,
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The Batteries Needed

An “A” battery is required for light-
ing the filaments of the tubes. Where
DV-2 or similar tubes are used—the
“A” battery must be of the storage type.
Dry cells are, of course, used in con-
junction with the smaller tubes.

Special storage hatteries are designed
to fit in the battery compartment of the
De Forest receiver. These batteries have
rated capacity of 50 ampere hours and
a fully charged battery of this type will
operate the receiver for approximately
40 hours where five DV-2 or other large
tubes are used.

The table that follows shows comparative
life of various sizes of “B"” batteries when
used with this receiver* The sizes that are
referred to are the three standard sizes, the
“large” size which is the one most commonly
used in radio, such as the Burgess No. 2,156 or
No. 2,158, or the Eveready No. 766 (these are
all blocks of 2215 volts each).

It will be noted that greatest life of “B”
batteries is obtained by using the “large” size,
and by keeping the “IFilament” knob at the
lowest setting consistent with good results. In
the case of the particular receiver that was
used in making these tests the best “filament”
setting was found to lic between 8 and 9 on
the dial, therefore secttings of 8, 8% and 9
were used in making the battery consumption
mneasurements.

With the “Filament” knob set at 9, and using
small size “B” batteries, the battery life was
shortest, therefore this is used as the unit of

*Most of the standard “large’” size hatteries (whether
221% volt or 45 volt) will not fit the space provided
i this receiver. llowever, the Burgess No. 2-158,
which is “large’” size will fit because of its vertical
construction,

/10V. 2C
SrorAGE A BRITERY

“Filament” “B’" Battery Size

Dial
Setting “Small” | “Medium”’| “Large”
9 1 3.6 16.6
814 1.6 5.5 23
8 2.3 5.3 33.3

measurement and is called 1 in the table. By
referring to the top row of figures it will be
seen that under the same conditions of use,
“medium” size batteries will have a life 3.6
times that of the “small” size.

The conclusions to be drawn from this tabu-
lation are:

1. “Large” size “B” batteries are most eco-
nomical. Their first cost is approxi-
mately twice that of the “small” size
but their life is about 16 times as
great.

2. The lowest setting of the “Filament”
control knob that will give good re-
sults is the most cconomical. In
reception from powerful local sta-
tions the setting of this knob may be
quite low and still provide plenty of
volume on the loudspeaker.

A Dbattery charger that operates on
house electric current is almost indis-
pensable. They are made for alternat-
ing or direct current. You should find
out the kind of current in your house
before you purchase one.

Proper connections for such a charger
are shown in Figure 7.

Where the house supply is 110 volt
direct current, a resistance of four
ordinary 50 watt electric bulbs (con-
nected as shown in [Figure 8) should

HOW TO CONNECT THE BATTERY AND LAMP BANK

FiGure 8: You must be first certain that the positive (+) terminal of your direct
current house supply commects, through the lamp bank, with the positive binding

post of vyour battery.

Determine the polarity of your house current, then mark

the socket you intend to use regularly for charging so that yon will alvays knotw
at a glance which is the positive side of the socket.

(]

\ |

Y
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be used for storage battery charging.

To charge the battery remove it from
the receiver, and determine the condi-
tion of its charge with a hydrometer.

(The battery should be removed from
the cabinet to prevent harmful effects
sometimes caused by “gassing” in a
closed compartment.)

This is an instrument that indicates
the specific gravity of the solution in
the battery. Inasmuch as the specific
gravity varies with the state of charge,
the reading of this instrument supplies a
direct indication of the degree of charge
left in the battery. When the hydrom-
eter reading is 1,285, it indicates a fully
charged Dattery. When the reading
drops to 1,185, it is time to re-charge
the battery. Never let your Dbattery
get below 1,185 as this condition tends
to shorten the life of the battery.

The first time a battery is put into
operation it discharges quite rapidly. A
battery rated at 50 ampere hours may
give only 20 hours of service on the
first charge. This is no cause for
worry, however, because a battery does
not deliver its full capacity until it
has been charged and discharged two
or three times.

Another type of battery that is known
as the “B” battery is required for this
receiver. Ordinarily, a special type of
dry-cell “B” battery is used with radio
receivers, although storage “B” batteries
are also obtainable. However, the stor-
age type takes up considerable room and
cannot be fitted into the “B” Dbhattery
compartment of this receiver.

The most practical hattery for this
receiver is the Burgess No. 2158. Four
of these are connected in series as shown
in Figure 6.

The life of a “B” battery of given
voltage increases with the size of the
battery. This increase is by no means
proportionate to the increase in size,
however. A large size 45 volt hattery,
which is only about twice the size of
the so-called “medium” size Dattery actu-
ally has approximately four times the

GREEN
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THE SERIES CONNECTION FOR
DRY-CELLS

Ficure 9: If you use dry-cell tubes, vou will

have to have a dry batiery to operale them.

The diagram above shows the proper way to
connect the cells for this receiver.

life. It is quite evident, therefore, that
the large type will be much more eco-
nomical in the long run and it is esti-
mated that its eventual cost is less than
half the cost of the smaller type, even
though the initial cost may be higher.

How to Operate the Recerver

When the receiver has been set up
and the battery connections made as
shown in Figure 6, the receiver is ready
for operation. Where DV-2 tubes are
used throughout, the knob marked ‘“‘fila-
ment” should be turned in a clockwise
direction until the pointer is opposite
8% on its scale. The “sensitivity” con-
trol is turned approximately half way
in a clockwise direction. With the left-
hand tuning control—marked “amplifier
tuning”’—set at approximately 70, the
right-hand knob marked ‘‘receiver tun-
ing” should be slowly rotated from 50
to 90.

If nothing is brought in during this
operation, the “amplifier tuning” control
should be moved about five degrees and
the “receiver tuning” control again
slowly rotated about twenty degrees
above and below the setting of the
“amplifier tuning” control. This process
is continued until a station is picked up.

Once a station is heard, these two con-
trols are slightly readjusted to bring the
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signals in with maximum volume. Then
the ‘“sensitivity” control is moved in a
clockwise direction to further increase
the volume. In this latter adjustment,
it will be found when a certain point
is reached, reception will hecome some-
what noisy and distorted; that shows
the receiver is ahout to oscillate. This
means that the sensitivity knob has been
turned too far in a clockwise direction.
Turning it back slightly will remedy this
trouble.

After a station is once properly tuned
in, it is well to try slight variation of
the filament control knob, In doing
this the “sensitivity” control must be
readjusted after each adjustment of the
filament control knob. 1f the filament
control is turned slightly in an anti-clock-
wise direction, the “sensitivity” control
will have to be turned in the opposite
direction and vice versa. A sctting of
the filament knob will be found where
results are maximum and the knob should
be left set at this point.

Another adjustment necessary is in
the operation of the loop. When the
edge of the loop is pointing directly
toward the station from which signals

POPULAR RADIO

are being rececived, the greatest amount
of energy will be picked up by the loop
and the signals will be, of course, the
loudest. 1f the loop is turned at right
angles to this station, however, much
less energy will be picked up; and, if
the Dbroadcasting station be a distant
one, its signals may be lost entirely.
In tuning for distant stations, it is there-
fore advisable to point the loop in ap-
proximately the direction in which the
stations lie before trying to tune them in.

Another method' of tuning the re-
ceiver is hy what is known as the “beat”
method. To do this, the ‘‘sensitivity”
control is turned about three-fourths in
a clockwise direction. When the dials
are rotated, a whistle will be heard
when the dial settings of a broadcast-
ing station are passed over. The two
dials should then be set to a point where
this whistle has maximum volume. Then

the “sensitivity” control knob should be
turned in an anti-clockwise direction
until the whistle disappears and the

signals are clearly heard. Or it is some-
times better to clear up the tone by
slightly detuning the amplifier tuning
control.

A Typical Tuning Chart for the De Forest D-17

Wavelength Amplifier Tuning Recciver Tuning Looj Switch Loop Direction
252 meters 10 11 Down 300
263 11.5 13.5 Down 300
273 o 13 16.5 Down 20
28 16 21 Down 20
302 19 25 Down 270
3l 22 30 Down 40
30 33 43 Down 20
370 “ 36 22 Up 270
380 38.5 25 Up 200
390 ¢ 40.5 27 Up 260
395 ¢ 41.5 28 Up 320
405 “ 44 31 Up 300
426 ¢ 49 35 Up 260
448 ¢ 56 42 Up 270
455 58 44 Up 20
469 “ 65 47 Up 300
492 72 54 Up 20
517 “ 78 62 Up 240
535 ¢ 87 68 Up 270
L .

(s
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At this point slight readjustment of
the tuning coitrol knobs and the loop
will bring the signals up to maximum
strength.

If the stations you seek operate on
wavelengths Dbelow 400 meters, the
switch on the loop should he turned
down until it makes contact with the low
point.  I'or wavelengths above 400
meters, the switch should Dbe turned up
for best results.

Where dry-cell tubes are used
throughout, the same tuning process as
described above holds good except that
it will usually be found necessary to
keep the “sensitivity” control turned
almost all the way in a clockwise di-
rection.

Charting the Receiver

As each broadcasting station is tuned
in, a record should be made of the set-
tings of the two tuning controls, whether
the loop switch is up or down, and also
the direction of the loop. You will then
have a permanent record of all the sta-
tions you pick up and an index that
will show you how to get the stations
Such a record is shown on page 450.

If this record is made up using the
loop only without antenna or ground
connections, it will only hold good when
used again under the same conditions.
This is particularly true of the “receiver
tuning” control. In any case, the “am-
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HOW TO CONNECT AN OUTDOOR
ANTENNA TO THE RECEIVER

Fiure 10: If you use another antenna in

place of the one that comes with the set, wrap

the bare antenna lead-in wire around the insu-

lation of a wire that connects with the set as

shoun above. Do not make a metallic con-
nection between these wires.

INSULATED WIRE
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7ER F1PE OR
OTHER GROLIND

D GROUND BINOING
FO5T OF FECEVER

HOW TO MAKE A GROUND
CONNECTION

Ficure 11: If you decide to tse a ground

wire with this set, connect it to a pipe with

u ground clamp in the manner indicated in
the diagram above.

plifier tuning” control will always have
the same setting for any given station,
because it is not affected hy the external
conditions of antenna. ground or loop.

Before charting the rcceiver, there-
fore, it is well to try the use of an
antenna and ground, as previously de-
scribed and determine the combination
which gives the best results under your
particular conditions.  After this has
once been done, these connections should
be permanently made and the receiver
charted. The settings shown on the
chart will then applv as long as the
same conditions are maintained.

Perhaps the most practical arrange-
ment is to make up two charts, one for
tuning without either a ground or an
antenna and another for receiving with a
ground or an antenna or both.

The next article in this series will tell
how to operate a five-tube, tuned-radio-
frequency receiver. This set is the
Atwater-Kent, model 20, cabinet receiver.

The editors will welcome suggestions
for receivers that readers would like to
see explained in future articles in this
ready-made receiver series.
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AMERICA’S WRITERS SEEK INCOME FROM THE BROADCASTING
: OF THEIR WORKS .
An imposing delegation of nationally-known authors (of which Will Irwin, the
- contributor of this article, was one) journeyed to Washingion a feww weeks ago to
urge the passage of the Perkins Bill, authorizing the U. S. to enter the Interna-
tional Copyright Union as one of the methods of obtaining protection from the
neiv medinm of “publication.”

/e "Radio Rights” of Authors

Why the creators of literary and dramatic works believe that

their rights and their revenues are being threatened

and

what they propose to do about it

g By WILL IRWIN

THE present copyright jaw—enacted I be-
lieve in 1891—was excellent in its time.
Now it is as out of date as a trafic control
law passed in 1891, We have revised the
trafic laws; for the automobile and the air-
plane have arrived. In the publishing business,
the popular magazine, the moving picture and
the radio have arrived; but we are still
dragging on with the same old copyright law,
Applied literally and strictly, it would work
havoc with the income of every creative artist
in the country, That it is not stways apphied
literally we owe partly to the good-will and
decency of the publishing class, and partly to
such extra-legal forces as the Authors’ Leagne
of America. This is an unnatural situation—a
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private organization enforcing a natural right
because the law does not protect that right.
Yet'it is the quandary in which the profession
of authorship finds itself today. :

In 1891 there were few periodicals., The
cinema still slumbered in the womb of time,
The first principle of the radio was as yet un-
known. The law, as drawn, had its eve only
on hook publication.  True, the four standard
magazines of the time—Harper's, Centtiry,
Scribuer's and Atlantic—often published seri-
ally matter written for eventual book publica-
tion. But the editors of these magazines were
old-fashioned gentlemen of the publishing busi-
ness. Law or no law, the author could al-
ways' get an honest arrangement from them.



g

¢

THE “RADIO RIGHTS” OF AUTHORS 453

The Act of 1891 and its subsequent interpreta-
tion by the courts laid down three principles
vital to the present discussion. First, a work
of literature or music or art enjoyed no pro-
tection until it was copyrighted. Second, such
works could not he copyrighted until they had
been printed or otherwise reproduced. Finally,
the rights conferred by copyright could not
be divided. He who owned the copyright
owned all the rights of reproduction. Taking
my own branch of creative work for example;
printing a book is an ¢xpensive process. An
author cannot afford that expense—should not
be asked to afford it—with the mere object of
establishing his legal ownership to his own
work. In ninety-nine cases out of a hundred,
the publisher, as soon as the first two books
are published, secures the copyright in his own
name. Some, it is true, are copyrighted in the
name of the author. But this goes by favor,
not by legal right.

The Act of 1891 was scarcely on the statute
books when what my trade calls “subsidiary
rights” became important. The popular maga-
zines arose. Where first-class literary copy
was published in magazine form by thousands
of words in 1890, it was published by hundreds
of thousands of words in 1900 and by millions
in 1920. More and more, successful works of
fiction tended to be dramatized for the “legiti-
mate” stage. Then caine the movies. As they
began to find themselves, they discovered that,
for reasons too complex to state here, the best
material for picture plays was {furnished
by popular works of fiction. The newspaper
syndicates invented “second serializaiion.” By
that process, a novel already published in book
form and possibly in magazinc form, is, after
its sales have run down, parcelled out among
the newspapers for republication. A popular

piece of fiction with an appealing idea—
Fanny Hurst's Hiumoresque for example—may
run through all these forms. But still, the
publisher of books or magazines who first
prints such a piece of work owns automatically
all these rights. If after getting his own bit
he hands back to the original creator the other
rights, he does it out of the justice of his
heart or for fear of boycott by the Authors’
League. I have no room to give examples
showing how badly this creaky system works.
But I could fill this periodical for a year with
the instances I have known during twenty-five
years of writing. )

Now, out of the air comes radio, a means of
communicating ideas of which no man dreamed
in 1891. And against the appropriation of
crcative ideas by radio we seem to have no
protection whatever. So far, this new thing
affects only the composers of music; but al-
rcady it is a serious situation for them. It
may soon become serious for us all. A drama
is a thing of two dimensions; sight and speech.
The noving picture kas succeeded with dramas
of one dimension alone. What. prevents the
radio from succeeding with the other dimen-
sion alone? Further, wireless transmission of
photography has arrived. Probably, wireless
transmission of moving photography will come
next. And one imagines dramas played in
New York, flashing on a screen and simultane-
ously speaking from a horn in the drawing-
rooms of San Francisco, Scattle, Chicago. The
actors, the property-man, the electricians will
all get their bit out of such performances;
everyone will be paid except the author, who
made the thing they are transmitting.

What we authors ask in the new copyright
bill is merely a man’s natural right of prop-
erty in the work of his hand and his brain.

Pacific & Atlantic

CHECKING UP THE WAVELENGTH OF BROADCASTING STATIONS

In the radio laboratory of the United States Bureau of Standards at Washington,
D. C. the wavemeter apparatus (showm in the picture) is used to measure the fre-
quency of incoming signals from transmilting stations.
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THE
HYDROMETER

An accessory that cvery radio set owmner
should have

VERY one who owns a receiver should

have a reliable hydrometer. This instru-
ment tells yon immediately the condition of the
“A” battery—whether it is charged or not.

The hydrometer is inserted into the vent cap
of each cell and the bulb is squeezed and re-
leased to draw the electrolyte up into the outer
glass cylinder. This causes the small float to
rise. The specific gravity of the solution deter-
mines how high or low the floating gauge will
be in the electrolyte, The float rises to a
greater or lesser degree as the solution con-
tains greater or lesser amounts of acid. This
gives an accurate indication of the amount of
charge in the battery.

The “fully charged” reading of the hydrom-
eter for the ordinary lead storage battery is
1,280 and the “fully discharged” reading is
about 1,150.

Never let your batteries get below 1,175,
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HOW THE COMPLETED RECEIVER LOOKS

The simplicity of tuning this receiver is apparent at a glance. The large dial at the

left controls the condenser. The two smaller knobs are for the rheostats that con-

trol the current supply to the tuhe filaments. The large dial has a sma!l tuumg
chart on it where station tuming positions may be noted, .

HOW TO BUILD THE PORTABLE
“Town and Country” Receiver

The single-control set described in this article is an all-around

recciver for the home, besides embracing a portable feature

that makes it an unburdensome companion for the summer
vacation in camp, on a cruise or on a motor tour

By S. GORDON TAYLOR

CosT or ParTs: Not miore than $60.00
REcCEIVING RANGE: 1,500 miles

Here ArRe THE ItEMs You WiLL Neep—

A—Remler square plate variable condenser D and E—Cutler-Hammer filament battery
Type No. 630, .00035 mid. capacity, switches ;
complete with dlal indicator, etc.; F—Hoyt “Bezel Hole Mounting” voltmeter,
. . range O to 6 volts;
B—Amsco 20-ohm rheostat equipped with G—Adams jack Type No. 502, 3-prong,

k“Ob double circuit;
C-—Amsc_o 400-ohm potentiometer equipped H—Adams jack type No. 501, 2-prong, sin-
with knob; gle circuit, open;
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I—Dubilier mica fixed condenser, .00025
mfd. with clips for grid-leak;

J—Daven grid-leak, 4 megohms;

K—Dubilier mica fixed condenser, .00025
mfd. capacity;

L1, L2, L3, L4, L5 and L6—Benjamin Cle-
Ra-Tone sockets for UV-199 vacuum
tubes; ‘

M1, M2 and M3—Dubilier “Duratran” ra-
dio-frequency transformers;

i g .
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N1 and N2--Pacent “Audioformers” Type
No. 26, audio-frequency transformers;

O—sub-base;

P—binding post sub-panel;

(J—brass brackets;

R—cabinet;

S—Eby binding posts;

T—composition panel;

Round or square tinned bus wire, screws,
soldering lugs, etc.

FOR those who are thinking about tak-
ing along a radio set on their vaca-
tions, the portable receiver described
here is especially suitable.

There are two difficulties that most
radio enthusiasts encounter in deciding
upon making their radio set a traveling
companion.

First, the portable receiver that is con-
tained in a suitcase is suitable for the
vacation, but it is usually unsuitable for
use at home, because its appearance does
not lend itself well to a living room.

Second, the standard receivers de-
signed for home use are not adaptable
for use on a vacation trip, because of
their cumbersome size, the necessity for
an outdoor antenna and usually for a
storage battery.

The pressing need seems to be for an
“all purpose” receiver that has the fine
appearance of a standard receiver, is
sufficiently sensitive to provide good
loudspeaker volume without the use of
an outdoor antenna or a ground connec-
tion, is small in size, light in weight and
that operates on dry-cells. If we add
to these requirements simplicity of con-
trol, by means of a single dial; ability to
bring in stations half-way across the
continent; good selectivity and tone
quality, we have the requirements that
are met by the “Town and Country Re-
ceiver” that is described in this article.

This set suits the home as well as any
standard receiver. A standard loud-
speaker, standard “B” batteries, dry-
cells for filament lighting, and a loop

1]

&



‘@

THE PORTABLE “TOWN AND COUNTRY” RECEIVER 457

L LF

—q;p L4 E,E )
f C ¢ 1
L
i

[}
;
[

THE COMPLETE CIRCUIT DIAGRAM

A

Ficure 1:

This is the hook-up Tor the new “Town and Country” receiver. It will

be nonced that all the symbols for the instruments bear designating letters which
reappear in the list of parts on page 455, and throughout the text and the fa!law:ng
tllustrations. This eliminaies the possibility of mistakes in construction and wiring up.

antenna are used with it. No ground
or antenna wires are needed and all
battery connections as well as the con-
negfions to the loop are made at the rear
of the receiver, which eliminates un-
sightly wiring.

A carrying case with one compartment
for the receiver itself, one for the bat-
teries, and a third for a small built-in
loudspeaker may be emploved with this
set to make it portable. When a folding
Ioop 1s used,* it may be folded and slipped
into one of the compartments when you
travel.

Tuning with this set is accomplished
with a single dial. In New York City
the broadcasting stations of the East and
Midwest can he brought in with ample
loudspeaker volume, and when operated
at a situation in the Middle West, the
receiver is capable of picking up any-
thing in the United States.

Six vacuum tubes, either UV-199%s or
C-299’s, are used in this set which has
three stages of transformer-coupled, ra-

* The Suportenna Loop was used with the receiver
described.

dio-frequency amplification, a vacuum
tube detector and two stages of trans-
former-coupled, audio-frequency ampli-
fication. The loop antenna is tuned by
the variable condenser at the left end of
the panel.

The potentiometer, to the right of the
tuning dial, controls oscillation and the

rheostat, to the right of the potenti-
ometer controls the filament supply
current. The small push-pull switch

below cuts off the batteries when the
receiver is not in use. At the right-
hand end of the panel there is a volt-
meter which gives the filament-voltage
reading to aid in the proper adjustment
of the rheostat to provide just the right
voltage for proper operation of the
tubes. Below this is another switch pro-
vided for cutting off the voltmeter from
the circuit after the proper filament ad-
justment has bheen obtained, thus pre-
venting additional current drain on the
batteries caused hy the voltmeter. Di-
rectly under this latter switch are the
two jacks—the top one for headphones
and the lower for the loudspeaker.



458 POPULAR RADIO

The Parts Used in Building the Set

In all the diagrams in this article all parts
bear designating letters by which the pros-
pective builder of a set may easily determine
how to mount the instruments in the correct
places and connect them properly in the clec-
tric circuit. The same designating letters are
used in the text and in the list of parts at the
beginning of the article.

q The list of parts there given includes the

exact nstruments used in the set from
which these specifications were made up.
The expericnced amateur, however, will
be able to pick out other reliable makes
of instruments which may be used with
equally good results. But, we recommend
that the novice follow the list, for the
diagrams in this article will tell him cx-

actly where to bore the holes and exactly
where to place the counections.

If instruments other than the oncs listed are
used, the only change that will be necessary
will be the use of different spacings for the
holes that arc to be drilled in the panel for
mounting the instruments.

How to Construct the Set

After procuring all the instruments and
materials for building the set, the panel should
be prepared. 1{ a standard panel, 7 by I8
inches, is unobtainable, a piece of composition
stock may be cut down to this size and the
edges squared up smoothly with a file.

he centers for boring the holes (which are
necessary for mounting the instruments) should

P |
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e

e R pep—

THE WORKING PLAN FOR CONNECTING UP THE INSTRUMENTS

FIGURE 2: The upper rectangle yepresents the panel and on it the instruments are

dratm just as they appear. The lower rectangle represents the baseboard; the

mstruments are drawn tn about their relative positions. The heavy black lines show
the way to wire up the mounted instruments.
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VIEW OF THE SET FROM THE REAR
This picture shows the general arrangement of all the instruments

Ficure 3:
fastened to the pancl or base.

The exact locations for the tnstruments are shown

in Figure 5.

be laid out on the panel as shown in Figure 8.
{.ay out all center holes on a piece of paper the
same size as the panel. Fasten this paper
directly on the panel and with a sharp-pointed
instrument punch the center holes through this
paper into the panel. The panel layout which
romes with the set of blueprints, which may be

obtained from PopuLar Raplo, can be used in-

stead of this paper template.

Start to drill your holes with a small drill
one-sixteenth of an inch in diameter or less,
so that you can center them more casily.

The holes that are outlined in the panel dia-
gram with a double circle should be counter-
sunk, so that the flat-head machine screws used
for fastening the instruments will set flush
with the panel. All the rest of the holes in thé
pane! are straight-drill holes. Sizes for the
diameter of these holes are determined by
measuring the size of the screws and shafts

of instruments that must go through the holes.
The large hole for mounting the voltmeter may
be made with a cutter or by first drilling a
quarter-inch hole in the panel and enlarging it

- with a rat-tail file.

The panel may be teft with its original shiny-
black finish, if care has been execcised, so that
it has not been scratched during the drilling.
Or, when the panel is drilled, the builder may
give it a dull finish with fine sandpaper that
should be rubbed lengthwise on the face of
the panel until its gloss is removed. This
process should be repeated, except that light
machine oil should be applied during the sec-
ond rubbing. Then rub the panel dry with a
piece of cheesecloth. A dull permanent finish
will he the result.

After the panel has been prepared you are
now ready to mount the instruments on it

The variable condenser A is first mounted
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by means of threce machine screws, which are
provided with the instrument. To do this the
knob is unscrewed from thc dial to pernit the
removal of thce paper dial. Then the set-
screw in the bushing of the metal dial is
loosened so that the dial may be slipped off the
condenser shaft. The condenser is then
mounted on the panel and the metal dial is
slipped over the protruding shaft-end and fas-
tened on it with the set-screw. .

The paper dial is put in place with the zero
mark directly under the small projection on the
edge of the metal dial and the knob is then
screwed on again.

Next the small celtuloid indicator is slipped
on the screw that is provided for this purposc
and the large washer is slipped on next and
the screw inserted through the hole provided in
the panel. It is tightened up by means of the
small nut and spring washer which are placed
behind the panel. L

The potentiometer C and rheostat B are next
mounted by means of two screws fo cach in-
strument and the knobs are attached. It will
be noted that these two instruments are

POPULAR RADIO

mounted with the binding posts at the bottoni.

Following this, the two switches D and E
are mounted in their respective places as shown
in Figure 2,

The last instrument to be mounted on the
panel is the volimeter F. Onc of the small
screws at the rear of this instrument is re-
moved.  This permits the cross bar to be
slipped out whereby the large metal washer
can then be removed. The voltmeter is then
slipped * through the hole in the panel, the
washer replaced behind the panel and the bar
stipped back into place and tightened by means
of the two screws which press against the
large metal washer.

Now prepare the haseboard O. It should be
cut from onc-half inch hard wood to the size
shown in Figure 5. Be sure that it is squared
up properly when it will be ready for the
mounting of the instruments.

Next mount the six sockets L1, L2, L3, L4,
L5 and L6 in their respective places as shown
in Figure 5. These are fastened to the base-
board O by means of two screws to each
socket.

7YY

THE PANEL VIEW OF THE RECEIVER

FIGURE 4: This gives an idea of how the sct looks from the front, and as the dial,

the voltmeter and knobs are marked with letters which correspond to the instru-

ments to which they are attached, the prospective operator will have no trouble in

locating the wvarious tuning coutrols as they are explained in ihe instructions for
tuning.
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THE WORKING DIAGRAM FOR CONSTRUCTION

Ficure 35:
mounted on the baseboard and the panel.

Here are shown the correct positions for the instruments that are
The pesitions are given. center for center,

for all instrumenis.

Then wmount the radio-frequency transform-
ers M1, M2 and M3 by means of two wood
screws to each instrument.

Next the audio-frequency transformers N1
and N2 are mounted with two wood screws
to fasten each instrument.

In mounting these instruments on the base-
board, it is essential that the position of their
binding posts be exactly as shown in Figure 5,
otherwise, difficulty will be encountered when
it comes to wiring up the receiver.

The last job on the sub-base is to prepare
and mount the binding post sub-panel P by
means of the brass brackets Q. Constructional
data on these three accessories appear in Fig-
ure 10. This sub-panel should be mounted in
the position as shown in Figure 5 after the
Eby binding posts Nos. 1 to 9 have been fas-
tened in the holes provided for them.

This completes the mounting of the instru-
ments on the base and it can now be fastened
to the panel by means of three wood screws
inserted through the holes drilled for them in
the panel.

All is now in readiness for wiring the re-
eiver.

How to Wire the Set

The set has been designed for compactness
and with a view to keeping grid and plate
leads as short as possible. This has bheen ac-
complished not only in the layout of the
instruments, but also by placing each socket
in positions that bring the grid and plate con-

nections ncarest to the corresponding connec-
tions of the accompanying equipment. Round
tinned bus wire has been used throughout.
Spaghetti tubing was limited to the three leads
running from binding posts 6, 7 and 8, to the
transformers N1 and N2, These were the only
leads that presented a possibility of short cir-
cuit through jarring, etc. The use of straight-
shank soldering lugs was found satisfactory
for the filament connections of the six sockets
and on the two connections of each of the
switches, D and E.

The filament circuit is first wired by con-
necting a length of bus wire to the “F” bind-
ing posts at the rear of each of the first four
sockets, then continuing this wire through the
space between socket L4 and transformer NI,
to the “F” binding posts at the rear of sock-
ets L5 and L6. This wire is then connected
to binding post 4 at the rear of the receiver.
If soldering lugs are fastened to each of these
six binding posts, connections will be simplified.
Repeat this operation, connecting the six front
“F" binding posts of the sockets in the same
manner. From this wire, connect another to
the left-hand binding post of the rheostat B
(looking from the rear of the receiver) and
still another to the right-hand connection of
the voltmeter F. The left-hand positive lead
from the voltmeter is connected to the left-
hand binding post of the switch E,

The next connection is that from “F” on
transformer M1 to “F” on transformer M2,
thence to the right-hand terminal on switch D.
From this terminal another wire goes to bind-
ing post 3 at the rear of the receiver, and this
binding post is also connected te binding post 9.



462

The left-hand post on switch D is connected to
the right-hand post on the rheostat B, which
is also conmected to the left-hand binding post
of the potentiometer C. Finally, the right-hand
post of the potentiometer is connected to the
“F” post on transformer MJ3 and from there
to the right-hand post on switch E, also to
binding post 4 at the rear of the receiver,
through the wire connecting this post to the
rear “F” terminals on the sockets. Thus the
filament wiring of the filament circuit is com-
pleted.

Now connect “G” on transformer M1 to “G”
on socket 1.2 and “P"” on transformer M1 to
“P"” on socket L1. Do the same with trans-
former M2, connecting its “G” to “G” on
socket L3 and its “P” to “P” on socket L2
In the case of transformer M3 its “G"” bind-
ing post is slipped up through one of the holes
in condenser I and the condenser is made se-
cure by a drop of solder across the top of
this hole and the binding post of the trans-
former. A small brass bolt is slipped through
the other hole of the condenser and.is securely
fastened by means of a nut. Connection is
made from this bolt to the post -marked “G”
on socket L4. “P” of transformer MJ is con-
nected to “P” on socket L3. The grid-leak

POPULAR RADIO

may now be slipped between the clips provided
on the condenser.

The “B” binding posts of transformers M1,
M2 and M3 are next connected together and
from this connector another is run back to
binding post 7 at the rear of the receiver, comn-
pleting the radio-frequency transformer con-
nections.

The variable condenser A is next connected
up by running a wire from its right-hand bind-
ing post (looking from the rear) to the “G”
terminal of socket L1, and then on to bind-
ing post 1 at the rear of the receiver. The
left-hand terminal of the condenser A is con-
nected to the middle binding post of the
potentiometer C, and also to post 2 at the recar
of the receiver.

The audio-frequency amplifier is next to be
wired. “G” of transformer N1 is connected
to “G” of socket L5, and “P” of this trans-
former is connected to “P” of socket L4. “P”
of socket L5 is connected to the top prong of
jack G. The bottom prong of this jack is then
connected to the bottom prong of jack H,
thence to the “B 4" terminal of transformer
N2 and on to post 7 at the rear-of the receiver.
The middle prong of jack G is connected to
the “P” terminal of transformer N2 and the

VIEW OF THE SET AS SEEN FROM THE LEFT

. 6: This illustration shows the gemeral manncr of mounting the sockets,
binding-post strip, transformers and the radio-frequency transformers.

Ficure 6:



(]

THE PORTABLE “TOWN AND COUNTRY” RECEIVER 463

-

VIEW OF THE SET AS SEEN FROM THE RIGHT

This end wview indicates the manner in which the audio-frequency trans-
formers, the voltmeter and the rheostats are mounted,

Ficure 7:

top terminal of jack H is connected to “P” of
socket L6,

“F—" of transformer N1 is then connected
to “F—" of transformer N2 and from this
connection another wire is run to post 8 at the
rear of receiver. “B +" of transformer N1 is
connected to post 6 at the rear. Connecting
“G" of transformer N2 to “G” of socket L6
finishes the wiring of these instruments.

The last job is to connect together binding
posts 4 and 5 at the rear of the receiver and
to connect the fixed condenser K by means of

two small bolts through the holes, one bolt
being connected to *P” of transformer N1 and
the other to “B 4" of this same transformer,

It all of the foregoing description it is tm-
portant to note that the term “rear” mcans the
back of the receiver, where the binding post
sub-panel is located. When reference is made
to “left-hand” and “right-hand” terminals, we
assume that we are looking at the receiver from
the rear. Alse when svmbols are inclosed in
parenthesis, they stand for symbols stamped on
the instruments, Where parenthesis are not
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Ficure 8:
ments.
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a small drill—one-sixvieenth is a destrable size.

the panel,

THE DRILLING PLAN FOR THE PANEL

This drawing shows where to drill the holes for mounting the instru-
The correct spacings are given for the holes,
double circle should be countersunk. Always start drilling holes in the pane! with
Never attempt the drilling without
using a sheet of paper with the holes properly marked on it and then pasted on

72

The holes outlined with a
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Ficure 9:

o5

used, the symbols are those given above in the
list of parts, and in the diagrams, to indicate

the wartous tnstruments.

How to Install the Set

‘--%:' }/" L/.‘i

THE DIMENSIONS FPOR THE CABINET

This diagram (which contains the top, front, and side measurcments
for the walnwut cabinet) may be turned over for construction to a competent cabinet
maker who can build it from these directions exactly the right size for the panel.

x'a

”

The completed receiver is slipped into the
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DETAILS OF THE CONNECTION BLOCKS AND THE SMALL BRASS BRACKETS

F1cure 10: This drawing gives the necessary data for making the insulated blocks
or strips on which the binding posts are to be mounted. It also gives the dimensions
for the small brass brackets that are used to fasten the blocks to the baseboard.

S9 . S8 57 S6
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HOW TO HOOK UP THE BATTERIES

Ficure 11: This drawing prevents you from making mistakes in connecting the bat-
teries to the terminals. If you follow these instructions the set will be hooked up
correctly becawuse the terminals shown in the wiring diagrams are marked with desig-

nations that correspond with the numbers given here.

cabinet and is made fast by means of screws
inserted through the holes around the edge of
the panel. The binding post sub-panel at the
rear of the receiver will, of course, slip through

= 39

the hole provided in the back of the cabinet as

shown in Figure 9.

To connect up the receiver Figure 11 should
be followed. Binding post 1 is connected to the



466

2 ——

\\\‘\-1 [N \'rﬂ'l'."[".l':r
130

POPULAR RADIO

From a photograph made for PoPuLAR Rapvo

THE INTERCHANGEABLE CARDBOARD TUNING DISC

On this tuning chart you mark down the names of stations or the positions of the

dial at which you pick them up. In this way you can readily tune in again any

station once plotted on the disc. You can always make another disc if the first has
to be changed on account of alterations on the set or antenna.

inside end of the loop winding and post 2 to
the outside end. The wires leading from the
loop to the receiver should not be twisted to-
gether, and they should be kept well away
irom the other connecting wires, preferably
with the loop at the left-hand end of the
receiver, although it may be placed on top of
the receiver cabinet if desired.

Connect post 3 to the negative terminal of

the “A” battery, which consists of three dry-
cells, in parallel, as shown in Figure 11,
nnect post 4 to the positive terminal of

the “A"” battery. The positive terminal of a
dry-cell is the binding post in the center of
the top.

Connect post 5 to the negative terminal of
the 90-volt “B” battery.

Connect post 6 to the 2214 or 45-volt tap of

The Carrying Case for the Receiver

IN the June issue of PoruLAr Rapio there will appear an article that will
tell how to build a carrying case for the “Totwn and Couniry” receiver.
The casc has compartments for the receiver, the batteries, the folding loop

antenna and a small loudspeaker.

Out of doors the receiver may be left

in its case and only the loop need be removed and set up on the case.
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this same battery. The best tap can be deter-
mined after the set is in operation.

Connect post 7 to the 90-volt tap of the “B”
battery.

Comnect post 8 to the negative terminal of
the 415-volt “C” battery.

Connect post 9 to the positive terminal of
the “C” battery. )

Now, after being sure that the switch D is
pushed all the way in, and that the rheostat B
15 turned all the way off, in a counter-clockwise
direction, insert a UV-199 or C-299 tube in
each socket.

Now pull out the switches D and E and then
turn rheostat knob in a clockwise direction
until the hand of the voltmeter indicates a
filament voltage of 3 or slightly more. Insert
the loudspeaker plug in jack H and the receiver
is ready for operation.

How to Opcrate the Receiver

After adjusting the rheostat to the proper
setting as indicated by the voltmeter (3 volt$)
the switch E should be pushed in ‘thereby cut-
ting the voltmeter out of the circuit. This-is
done to prevent unnecessary drain on the “A”
hattery, which occurs when a small meter of
this type is permitted to remain in the circuit
continuously.

With the knob C turned about three-fourths
of a turn in a clockwise direction, the dial A
should be slowly rotated, started at zero.
Somewhere on this dial a broadcasting station
will undoubtedly be heard. If not, with the
potentiometer C turned a little further, move
the dial A again in a clockwise direction.
When a station is heard, dial A should be
adjusted for maximum volume and the poten-
tiometer knob turned to the point where the
signal comes in loud and clear. If this knob
i1s turned too far in a clockwise direction the
signal will be distorted, due to oscillation of
the receiver,

If a whistling sound is heard during the rota-
tion of the tuning dial, it indicates an oscil-
lating condition of the receiver and that it is
tuned to a station. The potentiometer should
be turned back to a point where the whistling
stops and the broadcasting station becomes
audible. At this point a slight adjustment of
the dial A will be necessary to bring the sta-
tion in with maximum volume.

Assuming that a station has been tuned in
clearly, the loop should be turned in an effort

to make the signal still louder. This is done

to take advantage of the directional effect of
the loop, volume being greatest when one edge
of the loop is pointing toward the station which
is transmitting the signals which are tuned in.
As the loop is rotated, slight readjustment of
dial A will be necessary.

The next operation is to vary the setting of
rheostat B slightly, readjusting potentiometer
C at the same time to keep the signals at maxi-
mum volume. In this way, the rheostat setting
which gives the best results may be determined.
After this point is found, the switch E should
be pulled out and the voltmeter reading noted.
Thereafter, best results will be obtained with
the voltmeter at this same setting. In no case
should the voltmeter reading be higher than
3%z volts and will usually be in the neighbor-
hood of 3. When the voltmeter switch is
pulled out the signals which were tuned in
may be blotted out. This may be disregarded
as the signals will come in again when the
voltmeter is cut out of the circuit. :

It will be found that stations operating at
approximately 400 meters will require the
potentiometer to be turned all the way in a
clockwise direction while the lower and higher
wavelengths will require different settings of
this instrument. This is due to the fact that
the receiver oscillates more freely on the low
wavelengths and high wavelengths. A little
practice will demonstrate the extreme simplic-
ity of the tuning operation.

Working Blueprints of This Receiver

IN order to accommodate readers who may desire actual-

size diagrams of this Portable “Town and Country” Receiver

H

a set of three blueprints has been prepared, consisting of—

One panel pattern (actual size) ;

One instrument layout;

One picture diagram of all parts, showing the wiring.

This set of three prints will be forwarded, postage prepaid,

upon receipt of $1.10.



OHMS LAW IN A NUTSHELL
Chalk Talks in Radw——No. 1

The first of a series of short, mformatlve artlcles that are

By J. V.

N order to understand the funda-

“mentals of radio, we must first learn
the electrical sign language—the sym-
bols that are used in the formulas.

The big dynamo, the little dry cell, or
any other generator of electricity, has
two poles.

The positive pole is designated
thus: 4 . :

The #negative pole is designated
thus: — )

The electro-motive force or voltage
generated by dynamos and batteries
leaves the generator from the positive
terminal, and, after transversing the
external circuit, returns to the negative
terminal.

written for the radio novice.-

Keep them for reference

GOOSTREE -

The external circuit may be wire, coils
of wire, or the earth. But whatever it
is; it resists the passage of the electro-
motive force to some extent. This re-
sistance varies according to the kind
of substance, to 1ts length, and to its
temperature. L

-When any amount of voltage passes

‘over a circuit of anvy resistance, electric

current is present in that circuit. The
amount of current in amperes is equal
to the voltage flowing, divided by the
resistance, or

Amperes=Electrosmotive Force—Re-
sistance.

The unit of electro-motive force is the
volt. The symbol for it is E.

468
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The unit of resistance is the ohm,
and its symbol is R.
The unit of current is the ampere,
and its symbol is /.
Here, then, is Ohm’s law in a nut-
shell :
E=IxR, I=E+R, R=E+I

In order to remember Ohm’s law, we
will use a nutshell which forms a
horizontal line where the two halves of
the shell meet.

In the upper half of the shell we will
place the symbol E (volts) and below
the line we will place the symbol 7

(current), and R (resistance) and be- -

tween the “I” and “R” we will place
the sign of multlpllcatlon, X.' '

Now, the complete symbol appears as
shown in the picture like this:

E
IxR

When any letter is covered with the
finger tip the remaining part of the
symbol is a complete formula for find-

" ing the value of the part covered,

I covered leaves £ or, volts divided
by the- resistance equals I (current).

E covered leaves I )X R, current times
the resistance equals E (electro-motive

force).

R covered leaves 7.
Electric-motive force divided by the

-.cu rrent*-res:stance R

q The neat chalk talk wzll gwe 54 att’s law in a nutshell

S B - SRR S
Wide World

RADIO GOES TO PRISON
Several of the inmates of Auburn Prison have been extended the privilege of having
radio sets installed in thetr cells. Several of the prisoners are said to go to sleep
wwith their earphones on their heads! In this picture one of the ﬂmrates ts shown
with a high-powered sct that can be heard by many of the men i their cells.

—
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'WHAT READERS ASK

ConDUCTED BY LAURENCE M. CoCKADAY

IN justice to our regular subscribers a nominal fee of fifty cents per question is charged to
non-subscribers to cover the cost of this service, and this sum must be inclosed with the letter

of inquiry. Subscribers’ inquiries should be limited to one question or one subject.

Two Stages of Audio-frequency
Amplification Added to the
Tuned-plate Regenerative
Receiver

Question: Kindly show in a wiring
diagram how to add two stages of ampli-
fication to the tuned-plate receiver pub-
lished recently in your magazine. I have
been getting fine results with the one-tube
set but would like to add more amplifica-
tion so that I can use it with a loud-
speaker. WIill two stages he enough?

WALTER J. BrEMY

ANSWER: A two-stage amplifier will enable
you to use a loudspeaker with the type of
tuner that you have. A wiring diagram show-

ing the complete rcceiver with the amplifica-
tion added has been drawn for you in Figure
1. The parts that will be necessary for the
complete sct are as follows:

Ll and L2—primary and secondary coils of
an ordinary, tapped variocoupler;

VAR—variometer;

VC(C1 ?gd VC2—variable condensers, .0005
mid.;

GC—mica, fixed condenser, .00025 mfd.;

Cl-—mica, fixed condenser, .0005 mid.;

GL—variable, grid-leak;

Rl—filament rhcostat, 6 ohms:

R2 and R3—filament rheostats, 20 ohms;

AFTI1 and AFT2—audio-frequency, amplify-
ing transformers;

J1 and J2—double-circuit jacks;

J3—single-circuit jacks.

We recommend the use of a soft tube for
the detector such as the UV-200 or the C-300
tube. For the two amplifying tubes, use a hard

Gl
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tube such as the UV-201-a or the C-301-a. The
antenna tuning is controlled by the taps on the
primary coil of the variocoupler and the vari-
able condenser VC1. The secondary tuning is
controlled by the variable condenser VC2. Re-
generation is controlled by the variometer
VAR. The connections for the “A,” “B” and
“C" batteries are plainly indicated in the wir-
ing diagram.

Which Four-circuit Tuner to
Build

Question: I have a number of
friends who are using the Improved
Jour-circuit Tuner, the Three-tube Four-
circuit Tuner and one friend who is
using your newest Four-circuit Tuner
with resistance - coupled amplifier. I
have listened in on a number of them
but can’t decide which to build. I am
writing therefore to find out which you
consider the best from standpoints of
clarity of reception, selectivity, and dis-
tance range. I am particularly inter-
ested in a five-tube set.

H. B.
_Axswer: The Four-circuit Tuner with re-
sistance-coupled amplifier is the latest and most
highly developed of these receivers. An article
giving detailed information on its construction
appeared in the October, 1924, issue of PoPuLAR
Rapro. Blueprints for this receciver have also

been prepared for our readers and they are
available for $1.10 through PoruLar Rablo.

A Comparison ‘of Amplifiers

QuestioNn:  Will  the resistance-
coupled amplifier described in connec-
tion with the Improved DX Regenera-
tive Receiver function as well and give
as good reproduction as the resistance-
coupled amplifier used in the Ilatest
Four-circuit Tuner described in your
October issue? I intend to build the
new DX Regenerative Receiver and
want to know the proper amplifier to

incorporate in the set.
J. S. D,

Axswer: We recomnmend that you build the
Improved DX Regenerative Receiver exactly
as described all the way through including the
amplifier, This amplfier is fundamentally,
from an electrical viewpoint, the same as that
used in the Four-circuit Tuner, although the
mechanical arrangement of the parts is some-
what different. If you follow the information
given in the article about the DX Regenerative
Receiver, you can build a set that will give
truthful reproduction if a good loudspeaker is
used with it.

Making Connections to a Part or
Instrument in a2 Receiving Set

QuestioN: Do you recommend con-
necting wires to radio instruments by
bending a loop in the connecting wire and
fastening it underneath the hinding posts
of the instrument, or soldering the

HOW TO ADD AUDIO-FREQUENCY AMPLIFICATION TO A
TUNED-PLATE RECEIVER
FiGere 1: This is the hook-up for the tuned-plate receiver similar to that which
was described in PoPULAR Ravio for September, 1924. This circuit has two stages
of audio-frequency amplification.
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straight end of the wire directly to the
soldering lugs?
H. M. P.

ANswer: The best way to do this is by the
second scheme you mentioned—to fasten your
comnection directly to the soldering lug with a
soldered joint. This is the most permanent
and highest conductivity joint.

Round or Square Bus Wire for
Connections

QuesTiON :  Which do you recommend
for use in making connections between
the various instruments in a radio re-
ceiver, round bus wire or square bus
wire? I have been using square bus wire
for the last two years but just recently
bought some of the round kind because
my dealer was out of the other kind.

Joun V. StanTON

Answer: Electrically there is very little
choice between the two kinds of bus wire,
However, we prefer the round bus wire, be-
cause it is easier to handle. The round bus
wire can be bent in any direction, but the square
bus wire makes a neat job only when it is
bent at right angles to the square sides. It
takes a much longer time to cut and bend the
square type of wire than it does with the
round; and when your job is completed, its
general appearance is the same regardless of
the kind of wire that you have used.

\

POPULAR RADIO

A Straight Inductively-coupled
Vacuum-tube Circuit

QuestioN: I have a standard vario-
coupler, a 23-plate variable condenser, a
combination Bradleyleak and condenser,
a UV-200 vacuum tube and socket and a
pair of phones. Can you give me a wir-
ing diagram for a straight audion circuit
that will include these parts?

JouN REARDON

ANswer: In Figure 2, you will find the
circuit suitable for the instruments you have
on hand. The diagram is self-explanatory and
you will only need two other parts beside what
you have now. These are the filament rheo-
stat at 6 ohms and a mica, fixed condenser of
0005 mfd. capacity. The “A" battery should
be a standard 6-volt storage battery and the
“B” battery a 22%-volt dry-cell as shown in
the diagram. The antenna circuit is tuned by
means of the tapped switch and the secondary
circuit is tuned by means of the variable con-
denser VC. The coupling between the antenna
and secondary circuits is varied by rotating
the coil L2, This circuit will give you excep-
tionally good quality of reception on the head-
phones.

A Receiver That Can Be Used at
Home or in the Country

QuesTiOoN: Is there any make of re-
ceiver or is there one that I could build,
which I could use in my home in the city
during the winter months and that would

ve

v
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A STRAIGHT INDUCTIVELY-COUPLED HOOK-UP

Ficure 2:

A simple, single-tube circuit is shown in the diagram above that

embraces a variocoupler and wvariable condenser for tunivg.
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AN EASILY BUILT DX RECEIVER

':__-.__—: Ficure 3: A one-tube receiver hook-up with an ultra-audion feature
s appears tn the diagram above.

be suitable for carrying to my bungalow
in the country where I could use it dur-
ing the summer? The type of receiver
I should want would have to operate on
dry-cells.

GEORGE S. MOORE

Answer: We recommend that you study
the article on the Portable Receiver that is
described in this issue. This set is just the
thing that you are looking for and it operates
on a small loop antenna.

A Simplified DX-type Receiver

QuestioN: [ would like to build a
receiver similar to the. one in the April,
1924 issue except that I would rather
use the ultra-audion circuit than use the
tickler. Please give me a diagram for
such a set with one tube? Also, can you
show a tapped coil for the primary?

H. J. TuoMPsoN

Axswer: In Figure 3, you will find the
diagram that you have requested. This cir-
cuit was described in detail in a “How to
Build” article in the April, 1923 issue of
Porurar Rapo. If vou will consult this arti-
cle, you will find all the specifications necessary
for the coils, condensers and other acces-
sories. This set will give you very good results
on the headphones for distance reception as
it tunes sharply. It has sensitivity and is easy
to operate as the tuning is done entirely with
the variable 