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All the jazz of the big orches.
tras in faraway big towns
comes through clearly for
dancing. The fine music is
true, sweet toned, undistort-
ed. The sports news rings
out with all the thrill of
bleachers or ringside. The
Regenoflex is a leader among -
the new Radiolas that are
making this a great radio
summer !

Thissymbol is your
of quality protection

Send for the free bookict that
describes every Radiola.

Radiola Regenoflex, with
Radiola Loudspeaker, and 4
Radiotrons WD-1 1; with space
for batteries inside; complete
. except batteries and antennay}

$206

4 Radiola
on the Front Porch

A Radiola Regenoflex on the front porch
—and that porch can be way up in the
mountains, or off at the seashore—but it’s
not too far away to be in on the fun.

The improvements in its mechanism offer
greater sensitivity and greater selectivity;
clearer tone; and complete simplicity.
Where quality of reception counts as much
as distance, the Regenoflex is the receiver
for this summer’s fun!

““There’s a Radiola Jér every pume”

Radio Corporation of America

Sales Offices
233 Broadway 10 So. LaSalle Street 433 California Sereet
RADIO CORPORATION OF AMERICA New York Chicago, 1ll. San Francisco, Cal.
Dept, 47, (Address office nearest you. j

lease send me your free Radio Booklet. - .
Name
Street Address o
City R.F D. REG. U.§ PAT OFF
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| = —




7.‘.--4 R

The Best in Radio Equipment 1

5=

Improvcd Radlo Pr

~this summer /

Millions of homes will be enlivened
by stirring sports, important news
and gay music—via Radio

gl' d111S

Plug in your headset or your Table-Talker. You're in the midst
of a season of keenest enjoyment. More interesting programs
than ever before—crammed with a diversity of vital events and
artistic treats. And stronger sending and clearer reception to
help you get the very best out of your set.

The Presidential Campaign

is being waged right in your home. You can

follow the important messages of all parties. You

can be part of the stirring battle—not just an out-

sider wondering- what is going on. You'll know

the candidates—and their platforms. You will
- vote with keener.interest—this year.

Table-Talker - $10.00

‘The Churches, Too,
b0c additional west of the

Rockies are promisirig to be generous-in the broadcasun
L T of Ll?elr serv:gces Off in the woods—down at th%
shore—or ‘right - in the city when you -<annot
attend you may have the word and the inspiration
of your particular-faith. .

Tremendous I'mprovements

in "broadcasting -and. recetving - assure you a full
quota of . pleasure. ~ Stronger sending stations—
the telephonic .connection of distant stations
~—broadcasting .over a waveband rather than a

Nan m{x Hcad’ac( 33 00

Lart

-~

Superiv He adcci
In Canada

For sixteen years
the Brandes
name. has con-
sistently stood for
service— for skill
—and depend-
ability.

- single wave length.

Sets. of greater selectivity,
improved - tubes and circuits and -loud-speakers.

- $6.00 Lowered prices. All these will contribute to
making this a real radio season!

Brandes

‘7hc name o Iznow in Radio

7.00

All Brandes
Products are sold
under a money
back puarantee
by reliable deal-
ers everywhere.

Please refer to PoruLar RADIO when answering advertisements.
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The Best in Radio Equipment

*“The Suge attends to the

inner and not to the outer.”
— Lao Tzu

LOSE inspection of many receivers reveals
but one large shield to prevent body-
capacity effects. As a result of research, each
tuning control on a GREBE Receiver has its

The wise buyer of a radio ownaluminumshieid of specialsize and shape.

receiver is not misled, he

looks insideiie,calEiEE This is just one of many details of crafts- -
manship which make for the high efficiency

%{Tﬁ’f l/\ of GREBE Receivers.

Ask your Dealer or write us.

L
?*r"*{“i
A. H. GREBE & CO., Inc.
Van Wvyek Blsd. Ric\hmond Hill, N. Y.
Grebe Regencrative Western Branch: 451 East 3nd Street, Los Angeles. Cal.

Recvivers are licensed
under Armstrong U.S,
Pat. No. 1,113,149.

Please refer to POPULAR RADIO when answering advertisements.



PAGES WITH

TueE Editor hereby invites the readers of
I'orrLAR RADIO to join his editorial advisory
staff—and to give their advice in writing con-
cermng an.editorial problem that is confront-
ing him. The’ problem is th:s

Tue first edition of 5,000 copies of “How

to Build Your Radic Receiver” (Popular -

Radio Handbook No. 1) was gobbled up so
eagerly that a second edition of 10,000 copies
was hurried to press within a few days after
the first edition was published. And plans
are now being made for a third edition—in
anticipation of what appears to be a steadily
growing demand for the practical, specific
“how-to-build” dati th::t this volume contains.

(Note to subscribers: For a limited period
only this book will be given away free of
charge with each $3.00 subscription to Pop-
ULAR Rapio. In case you are already a sub-
scriber, the book will be given to you with a
$3.00 renewal.) . .

HEeRe is where the problem comes in: With-
in the ‘next few weeks the editorial task of
compiling Popular Radio Handbook No. 2 will
be started. And in order tHat it may contain
information that will be of the greatast pos-
sible value to the greatest possible number of
radio fans, the Editor not merely invites but
urges the readers of PopuLar Rapio to offer

THE EDITOR

their suggestions. Their co-operation and ad-
vice will be of inestitnable value in determining
the contents of this new volume.
x  x %
PopuLar Rapio Handbook No. 1 tells how to
build receiving sets—ranging from the most

_efficient little crystal set up to the Improved

Four-circuit Tuner and the Super-heterodyne.
Succeeding editions of Handbook No. 1 will
contain descriptions of the latest and most ap-
proved receivers; each new edition will be
brought up to date. But Hondbook No. 1 will
always be restricted to one subject—how to
build radio receiving sets.

* k%

PoruLar Ramo Handbook No. 2 will con-
tain quite a different kind of information than
its predecessor—but information of no less
value,

* k%

Here, for example, are some of the general
classes of subjects that are of special interest
to different classes of readers. Which are of
special interest to you?

How to Build Your Own Radio Paris—

such as variometers, coils, crystal-detector stands
and other items that some fans like to make for
themseclves.

How to Select Your Radio Parts—
useful hints for the radio experimenter who
assembles his own apparatus with parts that he

can buy.
(Continued on page 6)
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“I'll bet Cockaday could give us a dandy reflex for loop reception, what?” sug-

gests cartoonist W. R. Bradford of TneE NortH AMERICAN of Philadelphia, in a

letter that details his success wilh the fowr-circuil tuner and which includes the

little sketch reproduced above. “Tell Mr. Bradford that we'll have such a receiver

ready this fall,” replies Mr. Cockadlag—“and that the picture doesn’t look a bit
the mel!”
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Be sure it's a THOMPSON. Then you will
be sure of getting features that are possible
only to an organization which has been
making wireless and radio apparatus exclu-
sively for 14 years. ,

THOMPSON SPEAKER

( MAGNAPHONE)

Unusual tonal qualities and a practically
unbreakable horn are just two of the fea-
tures that have made the Thompson
Speaker such a phenomenal success. Com-
pare the tone at good radio dealers—$35.

THOMPSON NEUTRODYNE

Hear and compare the Thompson with any radio
set. Even in Neutrodynes there is a big difference.
Thompson sales grove this. $150 without tubes and
batteries.

R. E. THOMPSON MANUFACTURING Co.
Manufacturers of Wireless Apparatus for the U. 5.
Army and Navy and numerous foreign governments

150 NASSAU STREET - - NEW YORK, N.Y.
FACTORY: JERSEY CITY. N.J.

Licensed under Hateltne Patent
Nos 1450080 1,189.228 and

othet nts pending

B/ ) !
2P d

Please refer to POPULAR RADIO when answering advertisenients.



PAGES WITH THE EDITOR
(Continued from page 4)

How to Tune Your Receiver—
practical pointers for thé broadcast listener who
wants to get the greatest possible efficiency from
his set.

How to Calculate Capacities, Inductances,
Resistances, Wawelength and Other Sta-

tistical Data—
for the amateur who designs his own set.

How to Construct Your Antenna—
what kind you need and how to get it.

How Radie Works—

how radio waves are transmitted and received,
how the vacuum tube works, how the antenna
is energized, how the microphone operates and
the theories of radio phenomena generally.

How to Get the Maximum Efliciency from
Your Radio Apparatus—
how to increase selectivity, how to calibrate your
wavemcter, how to get amplification without dis-
tortion, how to reduce interference—how to get
the best results generally from your set.

How to Build Your Own Apparatus—
such as wavemecters, loudspeakers, battery charg-
ing rectifiers and other equipment.

How to Learn the Code—
How to Select the Receiver Best Fitted for
Your Needs—

a summary of the different circuits with refer-
ence to their capacities, costs, range, sclectivity,
operation and other practical points that are of
value to the fan. .

How to Use Your Receiver in the Summer—
how to install it on your meotor car, on your
canoe, motor hoat and on your yacht; how to
set it up in camp and use 1t on vacation jour-
neys; how to overcome the summer-time prob-
lems in rcception.

How Radio Is Being Applied—
how scien¢e is making practical use of radio
apparatus in medicine; how radio is uscd in edu-
cational work, in business, in politics, in com-
munication in mining, in cxploration work and
in the field of Scicnc:. ger’;erally.
%

Or do you prefer the general science arti-
cles that have only an indirect bearing on radio
phenomena? Such articles, for example, as
those that treat of the various theories about
atoms, the ether hypothesis, the Heaviside
Layer and other problimsi;

%*

WHar do you advise? Every suggestion
will be considered carefully, and every letter
will be acknowledged. And Handbook No. 2
will contain the kind of information that the
majority of our reader*s selects.

*

“] puiLt one of the Cockaday four-circuit
tuners exactly as described in your magazine
and have been operating it for about a month.
{n my estimation it cannot be beaten. One
very fine feature of it is, that I can eliminate
all code. On DX I have made no effort to find
from what distance it is possible for me to
receive, but stations within a 2,000-mile radius
I find very simple to tune in. Most of the time
I have to run on the second jack, for when I
plug in on the last jack the volume of sound
almost drives me out of the house,

“Your magazine cannot be surpassed for
news or for the accuracy of its wiring dia-
grams.”

—J. Leo PHELAN, Waterbury, Conn.

Away back in 1909 a tall, lanky, good-na-
tured yvouth from Missouri ambled mto the
Editor’s sanctum in New York and shyly sub-
mitted a manuscript. It showed the spark of
talent and the Editor bought it. (The Editor
later learned that this was the first article that
the tall, lanky youth had ever sold to a maga-
zine.)

*  x %

THEN the youth’s contributions gradually
began to find their way into other magazines.
Slowly his little spark of talent grew into a
flame—and in due time the youth’s name began
to appear on books, And last year one of his
books, “West of the Water Tower,” suddenly
soared into the Best Seller class and the au-
thor's name was emblazoned from one end of
the country to the other. The author was

Homer Croy.
T

SoMmre of that “human interest” quality that
distinguishes Homer Croy's work will be found
in his article on page 17 of this number of
PopuLar Rabpio; it gives that same little tug
to the heartstrings that Homer Croy puts into
almost everything }’:e w*ritei.

“l nave read PorurLar Rabro since the
first issue which I found on a newsstand
in Vernon, Texas, about two years ago, and 1
have learned that what PorurLar Raplo says
is”” wrifes H. J. Reeder of Belzoni, Miss. *I
have also learned ' that when Mr. Cockaday
puts his name to an article or hook-up it is
the last word. I built his four-circuit tuner
and grounded it to the railroad track, using an
antenna 130 feet long, and get ail the stations
from Detroit to Mexico City—WEAF and
WOR to PWX, KFI and KH]J and all inter-

mediate ones.”
x % %

“IT is a good deal of fun for us braver
spirits to listen to the President over the radio.
It appeals to the sense of impudence and
bravado,” writes F. P. A. in The World, New
York. “When he says something we don’t
quite agree with, we intrepid ones holler ‘Is
that so?" It is almost as much fun as ringing
the doorbell on Hallowe’en, and running away.”

* k&

Or, one might add, of writing anonymous

letters to editors! . ]

THE decision made by the readers of Por-
ULAR RADIO as to whether they prefer the left-
to-right or the right-to-left circuit diagrams
will be announced next month.

LY

Editor, PoruLAR Rablio
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The Story of”
eVEREADY

DRY CELL

RADIO

‘A'BATTERIES

}C,
DRY CELL
VACUUM TUBES

TiF LOGATIONS
CALL LETTERS
&WAVE LENGTID

o

Fn A 51:!1 %:Tmy

of Principal Stations

£O_lwe.
ATIONAL CARBON €O S0
'.:axw o SVEREAS BT e

Informative and money-saving booklets on radio hatteries sent free on request. If you
have any questions regarding radio batterica, write to G. C
Division, Naticnal Carbon Company, Inc., 128 Thompson Avenue, Long Island City, N. Y.

eVEREADY

Radio Batteries

~they last longer

Furness, Manager, Radio

Every radio user should have these books

Tuey contain battery facts that it is important
for you to know. They are not catalogs, not
advertising pamphlets, but each one tells the
story of one kind of battery, what it is, what
it does, how to connect it, how you can get
the utmost in satisfaction and service out of it.

Do you know why a “B" Bat-

can secure elsewhere only by digging through
several different works on radio engineering.
These booklets present battery facts, in plain
language, with a few simple diagrams.

These pocket-size pamphlets cost you nothing.
They are sent free on request, part of our service
to the radio user. Whether you

tery is necessary? Do you know
how much “B" Battery current
your tubes use? Do you know
what a "C" Battery can do for
you? All these things and many
more are told in these informative
booklets. Many of these facts you

EVEREADY
HOUR GLASS

When vou wonder what that
station is, turn to this list of
Class B broadcasters and their
schedules of transmission without
waiting to hear the callletters.
You ean pick the station from its
wave-length and the time at which
vou hearit. Sent FREE.

use Eveready Radio Batteries or
not, these booklets will interest
you, and answer your questions.
To take the mystery out of
radic batteries, read these four
booklets. Write for them to-day.
Remember, they are FREE.

Eveready Radio Batteries are manufactured and guaranteed by

NATIONAL CARBON COMPANY, Inc., New York—San Francisco

Headquarters for Radio Battery Information

Canadian National Carbon Co., Limited, Toronte, Ontario

Please refcr 1o PoOPULAR RADIO when answering advertisements,
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Improve your set with
; ACME “lowest loss” condenser

Because of low losses and sharp
tuning practically all the currents
on the antenna can now be used

LR

LAY

-~
-
—
.

Which one is your tuning
circuit
—the hump or the peak?

ERE are the curves of two tun-

ing circuits. The hump has a
high loss condenser and the peak a low loss
condenser. Both receive broadcasting, but
the peak receives local and distant stations
without interference, while the hump receives
only the nearby stations with interference.
The new Acme Condenser will change your
tuning circuit from a hump to a peak.

The Acme engineers have been working for
two years to bring out a condenser which
would give to Radio experimenters sharp tun-
ing and minimum losses. The new Acme
Condenser has these fundamental advantages
and also has many new improvements in
structure and equipment. See the illustra-
tion with explanation, and, for more informa-
tion, write to us for booklet, “Amplification
without Distortion,” which contains many
diagrams and helpful hints o how to build
and get the most out of a set.

ACME APPARATUS COMPANY
Dept. 90 Cambridge, Mass.

1—Steel brass cone bearings adjustable.

2—Lock nut for bearing.

3—Highest grade. hand rubber Diclectric in that part of
the field to.prevent losses.

4—Brass scparatof to which both rotary and stationary
plates are soldered, making continucus circuit for each.

5—Brass silver plated plates; rotary plates logarithmic.

6—Dust proof covering.

7—Stops at extreme end of movements.

8—Coiled connection between shaft and heads allowing
lubrication of bearings.

9—Brass separator to which both rotary and stationary
plates are soldered, making continuous circuit for each.

10—Counterweight which balances rotary plates.

11—Noiseless friction Vernier control seven to one ratio.

12—Brass separators to prevent twisting and to take strain
off Dielectric.

13—Panel mounting holds for 120 degrees spacing.

14—Metal heads.

15—Steel bushing to prevent wear on Vernier shaft. ALL
parts are of non-rusting metal, except steel bearing which
is covered with nickel-plated protective sutface. End
plate capacity is .000016 m.f.,, full capacity Is .0005 m.f.

Price $6.50

Cut out and send this roupon

Acme Apparatus Company

Dept. 90, Cambridge, Mass, U. 5. A,

Gentlemen: I am enclosing 10 cents (U. S. stamps or
coin) for a copy of your book, ""Amplification without
Distortion.”

) 2
&
ES
o
Lo o e s e e e

AC M ~for eamplification

Please refer to POPULAR RADIO when answering advertisements.
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The Unique Position Occupied by PorPULAR RaADIO

PorULAR Rapio should be complimented in presenting to the radio public such

comprehensive technical articles from the hands of scientists occupying unques-

tioned positions in the radio world, and I hope that it will continue to maintain
the high and dignified standard that is so evident to your readers.

—Poweir. CrosLeEy, Jr.
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Politics of the world are being evoliitionized by broadeasting: lawwmalkers whose

specches are heard by hundreds of thousands cannot speak with quite the abandon

of those who address small groups only. Here Chancellor Marr is seen addressing
the German Diet—and Gernany’s ‘broadcast listeners.

LY
LContinental

Radio in the German Diet
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Numser 1

How Radio 1s Helping the Deaf
to Hear

Many people who cannot hear ordinary conversation
at all are able to hear perfectly through radio head-
phones. Just why this is so, and how the devices per-
fected by the radio engineers are opening up a world
of normal hearing to those unfortunates who have been
shut in by deafness is told in this timely article.

By HENRY SMITH WILLIAMS. M.D, LL.D.

I HAVE a patient about sixty years
old who 1is in superb physical
condition and mentally as active as a
youth, whose every sensc seems keenly
alert—except that he 1is slightly “hard
of hearing.” In ordinary conversation
with him, vou do not notice this defect.
He hears evervthing that vou say, pro-
vided you talk in an average conversa-
tional tone, and in a room where there
1Is not too great intrusion of noises
from the city street. But if vou are a
good observer, vou will note' that he
turns his head a little to the right as
he listens to what you are saving. This
tells you that he is straining a little, per-
haps unconsciously, to catch the softer
tones of your voice, and that his right

ear serves him better than the other in
the reception of sounds that are near
the limits of audibility.

A specific test reveals that there is, in
fact, a very marked difference in the
hearing power of this man’s ears. The
tick of a watch in a still room is heard
about a foot away from the right ear;
but the left car cannot detect the slight-
est sound of ticking even when the
watch is pressed firmly against it. So
far as sounds of that order are con-
cerned, if the right ear were no Dletter
than the left, the man would be “stone
deaf.” And even the right ear detects
the watch tick at only a third or a
fourth the normal distance,

Ability to hear the ticking of a
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watch, near or far, is of no practical
consequence to most of us, of course.
And fortunately we are not called on in
every-day life to interpret many sounds
of similar intrinsic quality. None the
less is it desirable that we should be
able to hear such sounds, because we
recurrently find ourselves listening to
sounds at such a distance from their
source that the air waves conveying
them are thinned out to a degree that
reduces their power to the watch-tick
level. This is the case, for example,
with the softer tones of the actors’
voices at the play, if you chance to be
seated toward the rear of the audi-
torium.

I atn not surprised, then, on further

S

e s e

-

AT g WA

HEARING THROUGH THE BONES -
If the vibrating diaphragm of a telephone be
touched to a knuckle, where the bone is close
to the surface, the sound will be conducted
through the skeleton of the body until it reaches
the ear and is heard. This little instrument is

the “ossophone,” invented by S. Broum of
England.

questioning the patient who hears the
watch inadequately, to learn that he finds
himself in difficulty at the theatre unless
he can get a seat near the front row. If
he is back of the middle of the audi-
torium, the play becomes for him in
effect a pantomime. Only the louder
tones of the more penetrating voices are
audible as speech; at most, he hears a
sequence of inarticulate murmurs. It
seems to him almost incredible that the
younger folk at his elbow really hear
what the performers are saying.

Under such circumstances, the “talk-
ing drama” scarcely takes precedence
over the movie; and of course, lectures
are utterly taboo, and concerts give but
qualified pleasure. The superlative “un-
heard melodies” immortalized by Keats
are not those that you strain the ear to
hear, and miss only because they are
just beyond your restricted range of
audibility. And as to pulpit deliveries—
even a good sermon is scarcely inspir-
ing if reduced to a combination of pan-
tomime and missing-word contest.

But note, now, this curious circum-
stance: The man who finds himself
thus handicapped in listening to per-
formances adapted to normal ears—
and who, furthermore, loses much of
an ordinary conversation when speakers
are at a little distance, as about a din-
ner table, or where there is unwonted
noise—may nevertheless be able to use
a telephone without difficulty. In par-
ticular, he may hear every syllable of
a “long-distance” communication, though
the person at the other end of the wire
may be talking in tones that would be
inaudible to the listener if spoken di-
rectly from the farther corner of the
room in which he sits.

How is this anomaly to be explained?

An answer that may or may not be
completely adequate at once suggests it-
self, if we consider the elementary fact
that the telephone diaphragm is held
close to the ear, so that practically all
the sound waves that issue from the ori-
fice of the receiver rush directly into
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RADIO IS HELPING THE DEAF TO HEAR 5

RADIO APPARATUS HELPS THE DEAF CHILD TO LEARN

The radio amplifier so strengthens the tones of the teacher's woice that children who

are parhally deaf can hear perfectly. School iustruction that iwas formerly fmpos-

sible for such children has now become as easy as for children with normal® ears.
This picture shows expertments with deaf pupils in the schools of Cincinnati.

the orifice of the external ear. The cup
of the receiver combines forces with the
cup of the ear to condense the sound
waves, in a sort of vortex, into the chan-
nel leading to the ear drum. The sound
waves here may be likened to water
poured mto a funnel and of necessity
issuing in a vortex stream from the
spout.

Even if we disregard this vortex, or
focalizing, effect of the apparatus, and
consider only the effect of the nearness
of the telephone diaphragm to the ear
drum, the results of a simple calcula-
tion are rather startling. Unobstructed
sound waves, of course, tend to spread
in every direction; and as they thus
travel in spherical space, they diminish
in intensity at any given point in direct
ratio, not to the distance merely, but

according to the square of the distance.

Let us see what this implies in the
case under consideration, As the tele-
phone receiver is held against the head,
the diaphragm from which the sounds
emanate is not much more than an inch
away from the ear drum—Ilet us say,
one tenth of a foot. So the sound-pro-
ducing wvibrations that impinge on the
ear drum, even if not concentrated,
would Dbe one hundred times as intense
as they would be if the receiver were
held a foot away from the head. And
if you were to step ten feet away from
the receiver, the sounds would be ten
thousand times enfeebled.

In other words, the voice issuing
from the telephone diaphragm, when the
receiver is held in the usual position
against the head, is ten thousand times

Lol i e 1]
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Kadel & ticrbert :
THE MINISTER TALKS INTO THE MICROPHONE—
Note the installation diveclly on the pulpit, which permits the woice to be amplified

and disiributed to the pews as well as to be broadcast by radio.

This installation

was made tn the Wood Green Wesleyan Church in England.

louder than the same voice would be if

issuing directly from the vocal apparatus’

of a person ten feet away from you. Of
course, the sounds of the telephone.mes-
sage arc not, as a rule, comparable in
volume to the conversational tone of an
ordinary voice; but with such advantage
in placement, it scems natural enough
that even a feeble telephone. message
should often make itself audible to an
ear that cannot record ordinary conver-
sation.

It is equally natural to expect that in
proportion as the telephone sounds are
amplified, the probability that they will

be heard by a partially deaf person will

be enhanced. And this, of course, is
what the makers of the various familiar
mstruments  with = telephone-like ear-
pieces to be used by the deaf are aiming
at. They merely endeavor to supply a
more convenient substitute for the old-
fashioned speaking tubes and ear trump-
ets; the purpose in each case being to
concentrate sound waves so that they
impinge e¢n masse on a particular ear
drum instead of being scattered in all

directions. The modern instrument,
however, may amplify the sound waves

~that it handles, instead of being content

merely to concentrate them.

Of the instruments designed to ac-
complish this purpose, the most success-
ful that I have personally tested is the
so-called vactuphone devised by Mr.
Earl C. Hanson. This instrument might
be likened to a miniature radio trans-
mitting station minus the broadcasting
antenna. Its microphone catches at-
tenuated sound waves, as from a rela-
tively distant voice in conversation, and
transmutes them into electric waves that
are amplified in a small audion tube
(precisely as in audio-frequency ampli-
fication in the ordinary radio receiver),
and ultimately re-transmuted into sound
waves by a headphone held at the ear.

The entire apparatus, including the
batteries, 1s compacted into a small hand
box that is readily portable. I have
tested the vactuphone in my office, by
setting the instrument on the floor be-
side my desk; and have been able to
hear distinctly words spoken in a tone
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Kadel & Herbert
—AND THE DEAF PARISHIONERS LISTEN ON THE EARPHONES

This particular section of the church was reserved for the deaf parishioners.

RADIO IS HELPING THE

DEAF TO HEAR 7

This

installation enabled sonte of {hem to hear the sermons in their entivety for the first
time in ten years.

otherwise inaudible by a person. stand-
ing in a distant corner ‘of the room
with his back toward me. 1 am told
that the apparatus has been used success-
fully in the theatre, the box being placed
on the floor or held in the lap.

The micro-telephone idea thus utilized
has been variously applied. TFor ex-
ample, at the Wood Green Wesleyan
Church, in England, and at Grace
Lutheran Church of Norfolk, Nebraska
—to cite two instances from widely
separated regions—the needs of par-
tially deaf parishioners have been met
by the installation of a microphone at
the pulpit and a series of headphones
in certain pews; and it is recorded that
church attendants ‘who had not heard
a sermon for many years are now able
to listen on an equality’ with' their nor-
mal-eared confréres.

But this, after all, only illustrates in
a small way what has happened on a
large scale wherever radio broadcasting
has heen established—and that i1s pretty
nearly everywhere in the civilized world.
There are today unnumbered thousands
of individuals who regularly “listen
im”  with  full appreciation on radio
programs that include lectures, debates,
sermons and musical performances that
would be largely or altogether unheard
by the same listeners were they actually
present in the auditoriums whence the
programs come. Thanks to the amplify-
ing power of the radio receiver, a lis-
tener- hundreds of miles away may have
his ear drum set aquiver by sound waves
vastly more powerful than those that
would reach him were he seated in the
front row, within a dozen feet of the
speaker. Indeed, we are all aware that
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the radio voice, emphasized by a loud-
speaker, may be far louder than the
voice it reproduces. An original mur-
mur may be transfornied into a roar..
Let it be recalled that thé vast major-
ity of persons who become partially
deaf in middle life have no defect or
malformation of the auditory apparatus
that even an expert can detect. Their
auditory sensibilities are simply dulled.
Loudish sounds they can hear appar-
ently as well as ever; softer sounds that
once were audible are now indistinct
or quite unheard. Tor such individuals
—constituting doubtless the vast ma-
jority of “deaf” persons the world over
—radio today offers substantial benefits
and consolation. Probably the time will

come when entire courses of radio lec-
tures and entertainments will ‘be pro-

"Western Electric Co.

vided with this vast audience of the
“hard of hearing” chiefly in mind.

But has radio anything to offer for
the alleviation of the infirmity of that
smaller but still numerically important
class of persons whose “deafness” is
not due to mere dulling of the sensi-
bilities but to actual malformation or
perhaps congenital defect of the hear-
ing apparatus? '

Even a tentative answer to that ques-
tion involves at least a cursory view of
the anatomical structure and relations
of the auditory apparatus itself. This,
as familiarly known, has three divisions,
conveniently spoken of as the external
ear, the middle ear, and the internal
ear. The external ecar is a mere col-
lector of sound waves. The middle ear
consists essentially of a drum-head, or

THE LIVING MACHINE WITH WHICH YOU HEAR

In this drawing of the human car vou see how the sound waves from the telephone
receiver enter the car passage and tmpinge against the ear drum, A. The waves then
traverse three small bones. B, reaching the liquid-filled sack of the inner ear, C. The
real organ of hearing is the coiled-up membrane marked D. * E is the auditory nerve
that cargies the sound message-to the inner car. - (The newest theory of hearing is
described in “In the World's Laboratories” in this issue of PopuLar Rabro.)
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HOW SOUND WAVES ENTER THROUGH THE SKULL
The telephone recetver connected to an amplifying apparatus does not need to be
held to the ear,; if it is pressed against the forehead the sound waties enter the bones
of the skull and thus reach the inner ear directly, without passing through the ear

drum and the middle ear.

stroved may be able to hear thus by bone conduction.

Persons whose ear drum and middle ear have been de-

This picture shozwvs the “ato-

phone” bone vibrator, recently invented by Marconi.

tympanum, shielding a cavity that con-
tains three curious little hones that by
their joint leverage amplify the vibra-
tions of the tympanum to something
like thirty times their initial intensity.
The amplified vibrations are passed on
to the serum-filled cavity of the internal
ear, an amazing labyrinth of membrane
and bone intricately associated with the
fimbriated ends of the nerve tract lcad-
ing to the auditory centers in the brain.

Any part of this intricate apparatus
—a mechanism as a whole so delicate
as to respond to sound waves of less
than the ten-millionth of a centimeter
in amplitude—mayv suffer injury from
traumatism or disease. Obviously, it
makes a vast difference whether the in-
jury, in any given case, affects, say, the
sound-collecting “pinna” (wvisible ear),
the bones of the middle ear, or the
nervous and cerebral tissues on which
fmal interpretation depends. The ques-

tion “Can radio help the deaf?” scarcely
has definite meaning unless we have a
clear understanding as to the nature of
the phyvsical defect or maliormatioli on
which deafness depends,

If, for example, the defect i1s due to
an involvement of the middle ear in an
inflammatory process that originated in
the pharynx and extended to the ear
through the eustachian tube (which nor-
mally connects throat and ear). the case
is probably far more hopeful than if
there is involvement of the “cochlea”
(shell-like labyvrinth) of the internal
ear. The injurv to the middle ear may
prevent the proper transmission of vi-
brations from the ear drum to the cs-
sential mechanism within; so that deaf-
ness may seem to be complete. And
vet it may be possible to convey equiva-
lent vibrations to the internal ear
through another channel, and thus to
restore hearing, at least in a measure.



10 POPULAR RADIO

Such is the purpose of instruments
like the so-called ‘“‘ossiphone,” designed
to transmit sound vibrations through the
bony structure of the body to the in-
ternal ear, which itself is imbedded in
the bony structure of the skull. The
ossiphone is essentially an electromag-
netic substitute for the ordinary tele-
phone ear piece, in which the vibrating
diaphragm is replaced by an oscillating
tron bar against which the would-be
listener places his knuckles or his
fingertips. A modified form of ossi-
phone has “resonators” to be held be-
tween the teeth. Persons whose inter-
nal auditory mechanism is unimpaired
have been able to hear radio messages
in this way, though unable to hear the
slightest sound through the headphone.

The ordinary headphone may serve
the same purpose in such cases, however,
if the cap is unscrewed, so that the
fingertips of the listener may be placed
on the diaphragm. It is reported that
Mr. Harry Dufony, of Jersey City,
though deaf, is able to hear radio pro-
grams in this way; and Miss Helen
Keller has recently given a really thrill-
ing description of the sensations that
came to her when she made a similar
test.

Miss Keller, as everyone knows, is
deaf and blind, but has an almost un-
believeably trained sense of touch to do
service for eyes and ears. According
to her own account, she “spent a glori-
ous hour listening over the radio to Bee-
thoven's ‘Ninth Symphony,” experienced
—though not, she thinks, as other people
“hear” it—through contact of her finger-
tips with the telephone diaphragm. She
writes :

“What was my amazement to discover that

I could feel, not only the vibrations, but also
the impassioned rhythm, the throb and the urge

of the music! The intertwined and intermin-
gled vibrations from different instruments en-
chanted me. I could actually distinguish the
cornets, the roll of the drums, deep-toned violas
and violins singing in exquisite unison. How
the lovely speech of the violins flowed and
flowed over the deepest tones of the other in-
struments! When the human voices leaped
up, trilling from the surge of harmony, I rec-
ognized them instantly as voices.

“I {elt the chorus grow more exultant, more
ecstatic, upcurving swift and flame-like, until
my heart almost stood still. The women's
voices seemed an embodiment of all the an-
gelic voices rushing in a harmonious flood of
beautiful and inspiring sound. The great
chorus throbbed against my fingers with poig-
nant pause and flow. Then all the instruments
and voices together burst forth—an ocean of
heavenly vibration—and died away like winds
when the storm is spent, ending. in a delicate
shower of sweet notes.

“Of course, this was not ‘hearing,’ but I do
know that the tones and harmonies conveyed
to me moods of great beauty and majesty. I
also sensed, or thought I did, the tender sounds
of nature that sing into my hand, swaying reeds
and winds and the murmur of streams. I have
never been so enraptured before by a multi-
tude of tone vibrations.

“As I listened, with darkness and melody,
shadow and sound filling all the room, I could
not help remembering. that the great composer
who poured forth such a flood of sweetness
into the world was deaf like myself. I mar-
veled at the power of his quenchless spirit by
which out of his pain he wrought such joy for
others—and there 1 sat, feeling with my hand
the magnificent symphony which broke like a
sea upon the silent shores of his soul and
mine.”

If radio can open such a wonderland
as that to a listener who 1s “stone deaf,”
who shall dare to place a limit on the
possible benefactions of the new art?
It constitutes a potent medium for the
intellectual and aesthetic education, not
merely of persons of normal hearing (to
whom, one might have supposed, its
benefits would be confined), but to the
great multitude of the partially deaf,
and even, it appears, to at least a cer-
tain proportion of the unfortunates who,
under ordinary conditions, cannot hear
at all.

How to Get the Maximum Efficiency from Your Receiver

To meet the demands of broadcast listeners who want specific, detailed and essen-

tially helpful information about the care and operation of their radio apparatus, a

series of articles on this subject by the distinguished radio expert, John V. L.
Hogan, will start in PorULAR RapioO—for August,
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Where the Costs of Broadcasting Should Lie

My opinion is that the most practical and efficient procedure for solving the
question as to who will pay for broadcasting would be for the Government to
levy a slight tax on every audion bulb which is manufactured and to distribute
(under proper supervision) the large sum that would thus be collected among
the leading broadcasting stations for the purpose of poying for high-class
entertainment and cducational features.

I recognize that it might be difficult to find a precedent for this 1vpe of govern-
mental actiwity in the United States. But then, radio broadcasting itself has no
precedent and one of its main missions is, I hope, to knock off the barnacles that
so thickly cluster over the hull of the Ship of State.

But if the Government undertakes this sort of work, may it be constrained not
to lease broadcasting privileges, paid for by public taxation, to any sndividual
or to any single tncorporate body. ‘

eIV
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From a photograph made for POruL.Ar Raplo

HOW NOT TO PUT UP
YOUR AERIAL

How one fan erected his antenna on top of this
pole that carries a mase of both telephone and
electric light wires is an nnexplained wonder.
“Don’t attach your aervial to a pole that carrics
power lines,” 1s a fundamental rule. An acci-
dental contact may occur and ruin your set or
cven kill someone by electric shock. And if
the pole bears transformers, the interference
caused by leakage is still another cause of grief.

12

HOW TO AVOID

[Local
Interterence

Some of the queer noises attrib-
uted to ‘‘static” are caused by
local interference that can be elim-
inated. Some of the more com-
mon sources of such interference
are pointed out in this article—
which also tells how the nuisance
may be lessened if not stopped
altogether.

By LLOYD S. GRAHAM

NE of the most perplexing prob-

lems that face the radio enthusi-
asts at the present time is “local inter-
ference.” It is a most irritating factor
and one which produces many misun-
derstandings concerning the efhciency
and even the possibilities of radio.

For instance, how many listeners
really know the difference between local
interference and static? The engineer-
ing departments of radio equipment
manufacturers find that half of the fans
do not know. Some of the experts have
difficulty in telling the difference be-
tweén the two.

Local interference hegan to be a prob-
lem in the radio world when receiving
equipment reached the highly sensitive
point which is fairly common today.
High amplification brought out a lot of
factors that the average radio enthusi-
ast never supposed existed in the air—
queer noises, and 1nysterious telephone
buzzes. Sounds of running trolley cars,
tantalizing whistles and shricks were
heard, intangible, irritating, unidentified.

The same conditions that Dbrought
music perfectly from the western coast
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(to the man with the four-tube set in
the central west) usually brought in also
many other sounds which could never
have Dbeen described adequately on an
applause card—unless the card was made
of ashestos.

Because of the lack of information on
this subject some of the facts recently
discovered by research workers of the
radio equipment manufacturers are of
particular interest and value to the en-
thusiast who may he somewhat dazed
by some of his experiences with this
type of interference.

It has been found, for example, that
much of the local interference comes
from power lines. These lines may bhe
within a few feet of the antenna of the
individual receiving set or they may be
miles away. The impulses are some-
times carrted to the proximity of the
receiving set by telephone or other lines.

On this point Mr. L. C. F. Horle, a
promient radio engineer, says:

“When one uses receiving apparatus
of ordinary sensitivity, one may have
an antenna fairly closely located to a
power line, but when the apparatus is so
designed as to allow of reception over
tremendous distances (and that is the
common kind of broadcast apparatus
todav) the presence of power lines in-
variably hampers or completely spoils
the reception of radio signals by reason
of the voltages induced from the power
wires, and that influence is slowly but
surely forcing the broadcast antenna
away from the power line.”

This interference from power lines
is difficult to control. Take, for in-
stance, the case of the broadcast listeners
in Batavia (N. Y.); in common with
hundreds of other communities in this
country, they are having trouble con-
tinvally in obtaining clear reception,
Several listeners have appealed to the
radio manufacturers and to the press
for help in solving the problem; they
have even gone to the extent of offering
a reward of fifty dollars for informa-
tion which will place the cause of inter-

ference and lead to its elimination. Yet
few engineers are eager to tackle so
extensive a problem. It is one, they
realize, which may take time and much
money, and which might be unsolved
despite their efforts. However, it is
the theory of one research department
that the interference in Batavia comes
from power transmission lines, either
directly or indirectly. One reason for
this opinion is, that this community is
in the direct hine of heavy power trans-
mission across New York State. If

the weakness in the power lines could
actually be located, much could he done
There may be places

to eliminate it.

From a photograph made for Porutar Rap1o

A COMMON CAUSE OF
INTERFERENCE

The contmon vacuum cleancr—or sewing ma-

chine or dishwasher or cream-whipper—ihat

operates by motor is more than likely to disturb

broadeast listeners in the immediate neighbor-

hood it case the motor is old or defective. If

such a small motor causes interference, have
it repaired.
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or worn entirely off ; there may be places
in the lines where the insulation is thin
where telephone lines run for long
distances parallel to the power trans-
mission lines; there may be other under-
lying causes of the disturbance in this
connection,

The trouble may be eliminated by the
repair of all lines. It may De eliminated
by the use of condensers. The power
transmission disturbances may even come
in through a telephone line to the home
of the broadcast listener.

An important point to bear in mind
is that the underlying cause of the dis-
turbance may be many wmiles distant

from the point where the annoying

From a photograph made for ’0PULAR RADIO

disturbance actually manifests itself.

To illustrate:

An engineer at one of the naval radio
receiving stations on the New Jersey
coast, during the war, found, that al-
though it was an out of the way place,
comparatively free from power lines,
yet interference was a real problem un-
til all of the lines, power as- well as
telephone, were buried below the {rost
line for a distance of 500 feet. Later
the lines were buried for a distance of
1,500 feet from the station, and this
eliminated most of the interference, but
not all.

“Part of the interference was never
identified as to location. There was no

SUCH MACHINES CAUSE ANNOYANCE TO THE
BROADCAST LISTENER

This baitery of motors and automatic controls that operate elevators in hotels and
office buildings, constantly flash forth high-frequency impulses that the broadcast

listener thinks is static.

Electric welding machines and .other electrically-operated

apparatus are also prolific sources of annoyance.
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trolley line for many miles around,
yet in reception at this station, the
technical navy men on duty could fre-
quently hear the operation of a trolley
car; they could hear the motorman
operate the controls, the clicks of the
lever as it went from contact to con-
tact. But the motorman, the car, and
the line were never identified.

One other important cause of inter~:
ference 1s defective power equipment or
electrical machinery that is out of order.
This, also, is extremely difficult to
locate:.

There 1s the case of a receiving set in
a Boston restaurant. Like most other
restaurants, this one had a big electric
suction fan in the kitchen for ventila-
tion. The receiving set made itself un-
popular by a hideous roaring sound. It
was afterwards discovered that the motor
which operated the suction fan was de-
fective; it needed new contact brushes.
The motor was put in first-class condi-
tion and the arcing of the commutator
ceased—and most of the interference
was eliminated.  Still more of it was
eliminated when a condenser of three
microfarads was placed as close to the
motor as possible, and connected with
the power-supply- lines,

Generator and motor troubles. cause a -
large amount of interference, not only in
the immediate vicinity, but by causing "
radiation of high-frequency energy over
the lines to which they are connected.

There was much interference en-
countered in reception at the Technical
High School of Buffalo. The trouble
was eliminated almost entirely when two
copper-mesh screens were placed around
the magneto that was used in ringing
telephone-exchange calls, as the copper
mesh acted as a shield against the high-.
frequency energy which the machines
radiated,

The story is told of a naval radio
receiving station in a certain eastern
city, during the war, where messages
were received by radio and relayed on to
their destinations by ordinary telegraph.
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From a phor.ogr:;;h. ;nade for POPULAR R‘;mo =
VIOLET RAY AND X-RAY MACHINES
CAUSE LOCAL INTERFERENCE

Whes father gets a headache and retires to the
privacy of the bathroom to obtain the soothing
effects of the household violet-ray machine, it s
hikely that he will give anyone within a radius
of half a mile, who happens to be listening in
on a recetving set, a headache all his own. This
is one of the most frequent causes of interfer-
ence i cities. Violet and X-Ray machines com-
monly nsed n hospitals as well as in doctors’
and dentists’ offices are practically sure to cause
tinterference.

the
trouble

telegraph
that

interference from
caused so ‘much

The
lines

the efficiency of the station was seri-
ously hampered. The trouble was elim-

inated by lining the radio receiving room
with ordinary wire mesh. This ab-
sorbed the radio energy that was thrown
off by the telegraph apparatus.

There was a certain belt in northern
Pennsylvania from which came per-
sistent reports of local interference.
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Radio research workers finally located
the trouble in an oil-pipe line! The
pipe-line company used an electrical
buzzer device for detecting pipe breaks.
When the buzzing stopped, watchers
were warned that there was a break or
some trouble in the pipe line. This
buzzing device radiated “interference”
in large quantities. Receiving sets he-
tween parallel lines one mile each side
of the pipe line had great trouble on
account of interference; this trouble was
stopped by placing fixed condensers
across the vibrators, which in no wise
affected the efficiency of the buzzing
device for the purpose for which it was
designed.

Then there was the case of a man
in New Hampshire who had both a
nickel-in-the-slot player piano and a
radio receiving set. The radio set would
not work while the pitano was in opera-
tion. JIn this case a condenser was
placed across the motor-supply line of
the piano and the efficiency of the radio
set was restored. .

Another frequent cause of local inter-
ference to broadcast listeners is the use
of violet-ray and X-ray machines as well
as other medical high-frequency machines
which are comuonly used in medical
schools, hospitals, doctors’ and dentists’
offices and even in homes. Unless this
apparatus is properly shielded so as to
ahsorb the high-frequency waves that are
radiated, it will cause highly irritating

interference within a radius of at least
half a mile. The ordinary vibrator used
in the home will create this interference
for every one in an apartment hotse
while in use.

High-tension coils of any type, used
in connection with gasoline engines are
often serious causes of local interference.
This can be eliminated by the use of a
screen of copper mesh about them or by
the judicious use of condensers.

It has Dbeen discovered that changing
the ground of a receiving set often elim-
inates some local interference. If the
ground is to a water pipe, change over
to a radiator pipe, or some other pipe,
and vice versa.

Do not erect an antenna.in close prox-
imity .to a power line, or use a power
transmission line pole for one end of the
antenna (as one Buffalo man did), and
expect to obtain perfect reception. It
can’t be done.

“The causes of and remedies for inter-
ference that are touched upon in this
article probably cover ninety percent of
the cases. Yet there are probably hun-
dreds of causes of Jlocal interference
which are not now identified and as
many remedies which are not now
known but which are on the verge of
discovery. It is the universal prediction
of radio research workers that great
progress will be made during the next
few months in determining; locating and
eliminating causes of local interference.

Are We Receiving Radio Signals
from Mars?

ARE the strange and unexplained noises that we sometimes hear in radio

receivers in reality some form of radio impulses sent out from some other

planet? Next month—August—Mars will approach nearer to the earth

than ever before since radio was discovered. What this approach of our

celestial neighbor may nean to science and to the radio fan will be told

by Lieutenant Commander Fitshugh Green, U. S. N., in PoruLAR RADIO—
next month,




THE MORNING MAIL AT A BROADCASTING STATION

At station WJIZ a clerical staff is kept busy reading letters from fans and classifyving
them according to their contents—itvhich include sugyestions about programs, -
quiries aboul artists, technical conment and reporis on long distance reception.

What the Manager of a
Broadcasting Station Hears

Don’t think that radio broadcasting is a one-way line

of communication.

phone and telegraph to the station managers.

Thousands of fans write, tele-

Here

are some of the things they say!

By HOMER CROY

AM the manager of a broadcasting
station. I am the person who opens
the letters and receives the telegrams.
And oh, such letters!'—Such surprising
telegrams! Sometimes they are amusing
and then again. .
But I will tell you about them.
When I go to my desk of 2 morning,
my mail is in two piles. One is the ordi-
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nary business correspondence, letters to
do with the engagement of performers,
routine matters and so on; the other is
the “fan” letters, as they are called.

I attend to the business correspondence
first and then some time during the day
go through the “fan” letters.

One morning my eye happened to
catchh a letter in the fan mail with two
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special delivery stamps on it. It was a
small square envelope, almost covered
by the address and the stamps. What
could it he? Why should a person put
on two special delivery stamps? 1 slit
the envelope, drew the letter out. . . .
It was from a little girl. Her cat, Abbie,
had disappeared and she wanted us to
send out an “allarm,” as she spelled it.
Enclosed was a drawing showing the
white spots on Abbie so that we could
describe her. “Please be quick,” she
said, “because Father saw some gypsies
in the neighborhood and they may have
got her. She knows her name when
you speak to her.”

It was a simple, touching little inci-
dent, but I have always remembered it
—and wondered what became of Abbie.
I never heard.

Much of the mail is routine—how
much the person enjoyed the concert,

Underwood & Underwoodl

or the reverse-——and when a person
doesn’t like a selection on the program
he is frank about it, he doesn’t mince
words. Many of the letters have to do
with reports on ‘“distance records,” re-
quests for “repeats,” and so on. Then
all of a sudden, something real and
human will leap out, a letter that goes
clear to the bottom of the human heart.

This was one: on the outside there
was nothing to distinguish it from hun-
dreds of other fan letters, but when I
opened it I noticed something peculiar
about it. On closer inspection I saw
that it had been folded many times in
straight, parallel lines. I began to read
it. It was from a woman. .She lived in
a small town and was ambitious to get
ahead. She had gone to a ‘“normal”
to prepare herself for teaching. She

had little money—her father was poor;
she studied very hard late at night in

RADIO FANS RANGE FROM POOR FOLK IN THE ALMSHOUSE—
The_ station manager, in arranging his programs, must constantly bear m mind the
widely divergent classes of fans who listen tn, ranging from young to old, white to
black, rich to poor. This picture was made in an alinshouse near Washington, D. C;



WHAT THE MANAGER OF A BROADCASTING STATION HEARS 19

Int,ernauonal

—T0O THEV WELL-TO-DO WHOQO LIVE IN LUXURY o
Tust what proportion of his audience prefers jasz and ringside reports of prize fights
«and what proportion prefers lectures and symphony music is part of a stalion man-
ager’'s problem.

-

order to complete the course while her

money lasted, byt the strain was too
much.  Illness fell upon her—when she
came out of it she  was blind.  Now
she could no longer teach; she looked
about for something to do—she hecame
a masseuse. This is her letter:

“T .want vou to know how much your en-
tertainments mean to me. My massage work
is very exhausting; when evening comes I am
so tired that I cannot go out. The constant
association with sick people, the worry about
expense. the strain of tryving to go without
sight, the care of my father who is feehle and
hard of hearing, the anxiety for my mother,

who is seventy-four vears old and who has

to work so hard to serve a deaf hushand : aud

~a blind daughter, all these things brought:me to

a dreadful state of mind. Life was* hard—
and then you .came with your wonderful even-
ings! I can lic on my couch and rest, I do
not have to take my cane and go out; and
father is able to hear over the radio. The talk
which we heard last night about Christ and
Christianity stirred all three of us. I do wish
some philanthropist, who would like to do[
something for the bhlind, would furnish radio.
sets to those less fortunate than L.”

“Less fortunate than 1!’ The phrase
rang in my ecars. It haunted me for
days; and then the next letter I pick up
may have laughter m it.

One letter, I recall, was from a mother
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who had a son named Oscar. She said
she hated to admit it but Oscar was a
“holy terror.” She had tried everything
with himy;, had spanked him, locked him
up in closets and sent him to bed sup-
perless—but Oscar seemed to thrive on
it. Now an idea had come to her: would
we on Friday night, after his hedtime
story, call Oscar's name and give him
a talking to? She thought it would do
wonders for Oscar!

Another letter was from an excited
father —an eight-pound boy had just
arrived and he wanted the world to
know about it. He wanted us to send
it out broadcast—he said that he had
“lots of friends” and they would all be
pleased to know the big news. But that
was not all--his wife’s father and mother
lived in an adjoining state and he most
particularly wanted them to know,

“Will vou kindly broadcast it three nights
in succession, as they have a new Ford and

may be out riding and I wouldnt want them
to miss it?"

And then at the hottom he added a
very human touch—one that any father
who has had a nurse come to the house
and who has been through the big event
will recognize:

“Please excuse pencil as I cannot find any-
thing.”
 Such requests as these we usually an-
swer Dby form letter, explaining that
under the license issued by the United
States Government a sending station is
prohibited from putting into the air any-
thing of a purely personal nature.

The enthusiasm people have for their
favorite sending station is surprising,
Constantly we receive presents in the
form of picture postals, candy; one girl
learning my name sent me a crocheted
necktie; a boy in Florida sent us a live
baby alligator. He had heard our sta-
tion and wanted to make us a present.

Pacific & Atlantic

A TYPICAL FAMILY OF RADIO FANS IN GERMANY
It is only a matter of time when entertainment broadcast from American stations will

be picked up regularly in Europe.

The popularity of radio is growing rapidly abroad,

as this after-dinner family party, equipped with seven headphones, attests.
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Kadel & Herbert

5,600 LETTERS FROM FANS—THE RESULT OF
A TEN-MINUTE TALK
When Bernays Johuson broadcast an informal lecture from station WOO in Phila-

delphia on the subject of radio minerals and crystal sets, he was rewarded with what
is sard to be a world’s record i fan correspondence.

We put the pet in a goldfish bowl and
kept 1t at the office, but one morning
when we came to work it was floating
on top. It had been frozen to death.
But I think the most unusual demon-
stration of affection for a sending station
was one that happened to WGY. They
received a letter from an enthusiast—
Yadon, by name—in Delevan, Wis-
consin, saying that a son had just arrived
in the family and that he had decided
to name it after WGY, so the boy went
into the world christened Wallace Gor-
don Yadon. He is now a husky young-
ster with a set of earphones of his own.
Sometimes, as we sit at a sending
station, seeing no one, hearing no one,
we seem so aloof and remote from the
world, without a place in it, and then
a letter warm with the breath of life
comes to us. One ambitious to write

short stories should he connected with a
sending station—so often people will
write more than they will tell in person.
One can plow right down into the depths
of the human heart. One letter was
from the younger of two elderly sisters;
they lived alone—two old maids, with
gray hair and shrunken, withered hands.
The one passion of their lives had been
church; it was the big event of the week
for them; Sunday morning they put on
their old-fashioned clothes, locked the
door hehind them, dropped the key into
their bag and went to church. There
had been a rough winter; they had
grown more feeble—they were no longer
able to go to church. A radio set was
put in. Now each Sunday these two old
women dress up in their old-fashioned
clothes, put on their hats and their worn
silk gloves and devoutly listen to a
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From a photograbh made at WJZ for PopuLar Rapio

THE TELEPHONES ARE KEPT BUSY DURING A
BROADCAST CONCERT

The larger stations keep a staff of attendants on hand to answer calls from listeners;

sometines the calls come from distant states!

The messages range from commenis

on reception and transmission to praise and criticism of the program.

church service. During the Scripture
reading, they follow the pastor in their
Bibles, and at .the offertory they
solemnly place money on a plate. At the
end of the service they gather up the
money and send it to the church where
they once worshiped; then they take off
their faded, old-fashioned clothes—and
another week has gone out of their lives.

In the minds of the simple, radio and
religion are often connected; I suppose,
to the untutored, they both represent the
supernatural, for so often we receive let-
ters connecting the two. One was from
a lumberjack in the bhig forests of
Canada. His letter was on wrapping
paper; in my fancy I could see him with
a candle before him gripping the stub
of a lead pencil, his tongue out, his
heavy, unaccustomed fingers—more used
to a cant hook—struggling with a new
and difficult task.

* “You sure got me tonight with your church
servis and singing. 1 ain’t been to church for

cleven years and I want some more. A man
was killed by a tree which he didn't see. 1
wish he could of had it then. Where would
be the closest place to get a loud speeker?”

That simple, short, misspelled letter
told so much. I could see the camp
transformed, could see the lumberjacks
with their French Cannuck cook sitting
around their cabin, staring at the floor,
the room filled with smoke, the odor of
unwashed bodies, shaggy whiskers, could
hear the deep, heavy breathing—all lis-
tening to a church service a ihousand
miles away.

While we are on the subject of Can-
ada I will tell of another letter that
came in to our office. It was from an
American wife of a French-Canadian
living in Shawinigan Falls, Quebec. This
is the letter: '

“I want to tell you about our little daughter,
Maria, aged four. In our family we speak
only French. Last evening we were much as-
tonished to hear Maria say, suddenly, in Eng-
lish, “This is station blank; one minute please.’
We expect to teach her English by radio.”
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I will give one more letter, just as it
came to us. I have not investigated it
personally and give it only for what 1t
is. worth, as it is of such a remiarkable
nature that one may well hesitate about
accepting it. William T. Walters, living
in Cohoes, New York, was stricken
with brain fever at the age of -sixteen
months. When he recovered he was
deaf. He is now thirty-one years old,
as a result, he has gone through thirty
years of his life in silence. A friend
of his, Myron J. Jackson of that city,
wishing to entertain him put up a receiv-
ing outfit and by signs asked the deaf
man to put on the earphones. Here is

Mr. Jackson’s letter:

“I adjusted the machine to a good clear tone,
and after listening for a few minutes the deaf
man, to our surprise and amazement, pointed
to an imaginary mustache on his face, which
meant, ‘Man.’ At this his mother exclaimed,
‘Will can hear! Expression- and animation
came into his face, while we waited motion-
less. At the end of the discourse his mother
asked him in sign language if he had heard.
With that the man nodded and drew his right
hand across his breast. In his language this
meant ‘Honest” 1 asked him what the man
had been talking about. Pointing to a cigar
he blew imaginary smoke from his mouth. The
address had been on ‘Tobacco.””

But all our letters are not from people
telling us how much we have given
them. No indeed. Stacks of them are
from people who want to give us some-
thing. People write to us, or come to
see us personally, with all kinds of
queer ideas. They think the public is
just suffering to be helped by them.
One man had just invented a new kind
of rheumatism cure; he wanted to tell
about his wonderful discovery. “Then,”
he said, “I'll do something that has never
been done before—to every person who
writes in I’ll give a free sample of the
medicine.” He was perfectly serious
about it—in fact, he looked upon him-
self as a benefactor of mankind.

Propaganda is what we have to fight.

hardest of all. People come to us with
everything—they want to tell how . to
take care of your teeth and then end
up with an advertisement for their par-
ticular hrush or paste; how to vote, how
to play some new Chinese game—their
idea is to popularize it, get in some
advertising  without paying for it.
Mothers come with talented daughters
and want them to sing; child-wonder
violinists, baby elocutionists, animal and
bird imitators and so on. One day a
man with an old cut across his face
came to our office; he said that he was
an Englishman from South Africa—he
wanted to deliver a talk on “How to
Train Lions.” When I began to probe
into it I found that he thought maybe
some circus man would be listening and
give him a job. He was the first person
who ever came to us wanting to use
our sending station as a means of get-
ting himself a job. The cut on his face,
he explained, was from one of his
training experiences.

Thus they come to our station, young
and old, wanting to “put something
over;” wanting to tell about some won-
derful real estate development, wanting
to tell the world about some ‘“new
thought” idea that is going to make the
human race over—oh, they are quite
convinced that they can do a great and
wonderful thing for the public by talk-
ing an hour on ‘“The Syncopes of the
Soul—How to Make the Most of Them.”
A strange, strange lot they are, all
dreadfully in earnest. One was a boot-
legger who wanted to warn people
against methyl alcohol in cheap whisky!

Our duty is to sort the wheat from
the chaff. And our only way of know-
ing what our success is, is by the “fan”
letters that come in—those humorous,
pathetic, astonishing, inspiring, neces-
sary “fan” letters. We want them.

Finding Mines by Radio

How radio waves are being used in new and significant ways for adding to the
world's wealth will be told by Dr. E. E. Free n PopuLar Rapio for dugust.
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HOW ELECTRONS DRIFT THROUGH A CONDUCTING WIRE
The small spheres represent the electrons; the large spheres represent the atoms of

copper.
motive force applied by the battery.

The arrow shows the. direction of drift of the. electrons under the electro-
The electrons are reaily much smaller,. in

proportion to the atoins, than they are shown here. Collision of the electrons with
. the’atoms 1s one cause of resistance.

How Resistance” Affects
Radio Circuits

'All ordinary radio circuits have three electrical prop-
erties; resistance, inductance and capacity. This article
is a simple explanation of what resistance is and of how

it affects the constants of a radio circuit.

The follow-

ing articles of this series will tell about inductance.and
capacity.

By JULIAN K. HENNEY

¢ HAT do you
ance?”

He was a budding enthusiast. He had
followed directions to the extent of
winding “sixty turns of DCC wire on
a four-inch- tube,” had hitched it to a
“twenty-three-plate variable,” and with
the aid of other unintelligible apparatus
had heard music from beth coasts.

And yet he wasn’t satisfied. As he
said he was ‘“from Missouri,” he
wanted to know why. And when he
heard about resistance and inductance
and capacity and kindred radio terms
his curiosity was whetted. He didn’t

mean, resist-

know that “DCC” meant “double cotton-,

covered wire” until the dealer had ex-
plained, and the dealer himself was not
sure about inductance.

“The only thing I know anything

24

about is resistance,” said the enthusiast,
“and the hooks don’t say much about
that. It’s all inductance and capacity.
Who put the inductance in my coil?
Where is it now? What good is it?
And how much have I? What do you
mean, inductance ?”’

All three of these things, resistance,
inductance and capacity, are essentials
of radio circuits. Resistance is always
present, and always something of a
nuisance; inductance and capacity may
be present or not, but in a complete ra-
dio circuit, all three are invariably pres-
ent.

Resistance is perhaps the easiest to
understand of the three properties of
eectric circuits. It is not difficult to im-
agine electricity as flowing through a
wire, hke water through a pipe. Al-
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though the actual mechanism is not the
same, the laws governing the two phe-
nomena are somewhat similar. The
quantity of water that will flow through
a given pipe in a given time 15 ex-
pressed by

pressure

Water per second = friction

Thus, a pipe of small cross section will
have a large friction opposing the flow
of water, and the quantity actually
flowing will be relatively small.

The analogous law for a steady direct
electric current is

pressure
resistance

electricity per second =

Now the question naturally arises,
what 1s there m a wire that corre-
sponds to the friction in a water pipe
and thus hinders the flow of the elec-
tricity ?

To answer this question it will he
necessary to delve somewhat into mod-
ern electron theory.

According to modern theories, insula-
tors and conductors are composed of
molecules and electrons. The electrons of
insulators are bound together in a cer-
tain definite fashion, kept in their posi-
tions by a kind of electronic “Mason

/! OHM
— MWW

AWM —
!/ OAM

/! OHM 1 OHM

— AWWW—AWW—
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and Dixon line.” Conductors, on the
other hand, possess certain free electrons
which are able to move about under an
electric force. These free electrons mov-
ing at velocities which may even exceed
the stupendous figure of 6,000,000 centi-
meters—about thirty-five miles—a sec-
ond are being bumped and hindered in
their progress by the massive molecules
which are also in vibration. Although
the individual electrons move with this
speed, 1t must not be thought that they
go from one end of a wire to another
at this rate. Their actual motion is in
all directions, and under the action of
a driving force (such as a- battery) they
tend to drift in the direction of the
electromotive force. The rate of this
“drift,” which ~ constitutes an electric
current 1s seldom greater than one cen-
timeter a second.

On their way toward the end of the
wire, the electrons bump into the mole-
cules that stand in the way, huge moun-
tains of metal that impede the progress
of the infinitesimally small; quickly dart-
ing carriers of electricity. This elec-
trical “bumping” gives you an idea of
one way in which “resistance” may
arise. _

If one unit of electrical pressure, known
as the volt, i1s applied to the ends of the

Vo OHM
= —WW\W—
2 OAMS
= —WW—

HOW RESISTANCES MAY BE ADDED OR DIVIDED

The upper figure shows two resistances in parallel; the joint resistance is half that
of cither one. In the lower figure the same 1wo resistances are connected in series;
the jotnt resistance is then twice that of ¢ single one.



26 POPULAR RADIO

WHAT THE “SKIN EFFECT” DOES TO CURRENT IN A WIRE

When an clectric current flows in a wire, in the direction of the outer arrows, the
electrons tend to crowd toward the surface, as indicated by the radial arrows shown

on the cut-off end of the wire,

wire so that the uncountable number of
6.28 x 10'*® or 6.28 million million million
electrons flow through the ammeter per
second, the resistance i1s said to be one
ohm. The actual flow of current in this
case is said to be one ampere. OQOur law
then becomes

ohms
volts

amperes —

The ohm is the unit of resistance and
is defined as the resistance of a column
of mercury 106.3 centimeters high, hav-
ing a weight of 14.45 grams, the tem-
perature being 0° Centigrade.

In our water analogy, the longer the
pipe and the smaller the diameter, the
greater the friction. The electrical ana-
logue 1s similar. The resistance of a
conductor is determined by its length,
its diameter, and the kind of material
of which it is composed. In general,
pure metals have a lower resistance than
alloys, and the higher the temperature
the greater the resistance. This latter
fact is obvious, for the molecular agi-
tation becomes greater as the temper-
ature rises, and this means that the elec-
trons will meet with more collisions on
their journey along the wire.

The table shows the relative resist-
ance of several metals and alloys.

Specific
Material Resistance
Silver 1.468
Copper 1.562
Aluminum 2.665
Zine 5.751
Iron 9.065
Platinum 10917
German silver 20.243
Mercury 94.070

B T WH—————

This is what 1s called the “skin effect.”

German silver is an alloy composed of
copper, nickel, and zinc.

At low temperatures, the molecules
composing a metal are sluggish in their
movement. - Near the absolute zero
point, Professor Kammerlingh-Onnes
has found that the resistance drops very
suddenly. For instance the resistance of
mercury at 3° Absolute, or 270° below
zero Centrigrade, dropped to less than
one ten-millionth of its value at the
freezing point of water. A current once
started in a ring of metal at these low
temperatures continues for hours after
the electromotive force is removed,
showing that the losses due to resistance
are extremely small.

At high temperatures, most metals
experience a rise in resistance. Carbon
is an exception to this rule. -Not only
does the resistance of carbon not in-
crease with rise in temperature, but it
actually decreases. Selenium has its re-
sistance affected by light, so that
schemes have been utilized whereby the
sunrise turns off the light in a channel
buoy. Bismuth, when placed in a mag-
netic field, undergoes a change in re-
sistance, so that the strength of the
field may Dhe measured by noting the
change of resistance.

In our water analogy we saw that the
only force opposing the flow of water—
hence something to he made as low as
possible—is the friction in the pipe. In
electric circuits, resistance plays the
same role—it uses up the energy in the
production of heat which in most radio
instruments is to be avoided.
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Forcing current through the heater

coil of an electric iron produces heat -

energy from electric energy. The fila-
ment of an ordinary incandescent lamp
becomes hot and glows for the same
reason.

The phenomena considered up to this
peint have been true of “direct current”
resistance, that is, the resistance offered
to a steady flow of electricity. In ra-
dio, however, we are not dealing with
steady currents, but with currents that
reverse their direction of flow many,
many times a second. Other forces
come into play as soon as we leave the
realm of steady currents, and jump into
“radio-frequency” circuits.

At 300 meters the current reverses its
direction twice each cycle or two million
times a second. Instead of sticking to

the “straicht and narrow” the current
o

seems to try to get away from the wire.
Like water on a rapidly rotating grind-
stone, it moves toward the outside of the
wire. At very high frequencies, that is,
at low wavelengths, the*current is actu-
ally carried in a thin layer on the out-

side of the wire or other conductor.
This phenomenon is known as the
“skin effect.” The crowding of the cur-
rent to the outside cuts down the ef-
fective cross section of the wire which
increases the effective resistance.,
Litzendraht wire, commonly known as
“litz,” was originated to overcome this
increase of resistance with frequency.
This wire is composed of many strands
of fine wire, each insulated from the
other. Litz is not effective unless great
care is taken to see that each strand is
cleaned and soldered when making. con-
nections. Broken wires within the cable
destroy its effectiveness at once. With
currents corresponding to a 1,000-meter
wave this stranded wire is particularly

useful, while' at extreme’ low wave-

lengths the current «reverses so fre-
quently that the adyantages of strand-
ing the wire are not so apparent.

At 200 meters, 99 percent of the cur-
rent is carried in a thin shell on the out-
side of the conductor. The thickness of
this surface layer is about .009 inch.
For this reason copper tubing is often

HOW THE OSCILLATIONS OF A PENDULUM ARE DAMPED
The wind-vane attached to the pendulum at the left increases the air resistance and

damps the oscillations of the pendulum.

In an analogous iway, electric resistance

in a circuit damps out the electric oscillations of an alternating current.

- -
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HOW RESISTANCE IN A CIRCUIT AFFECTS TUNING

Resonance curve A corresponds to a circuit that has little resistance.

The tuning is

sharp on a wavelength of 350 meters. Curve B represents a circuit containing more

resistance.

used for heavy high-frequency currents;
the hollow conductor has approximately
the s#he high-frequency resistance as a
solid wire,

Just as mechanical friction is the bane
of all engineers, electrical resistance, ex-
cept where heat is required, is a thing
to be avoided by electrical engineers. It
is not sufficient in designing a coil to
go to a wire table, pick out a size of
wire that has a low direct-current re-
sistance, and wind up a coil. The prob-
lem 1s one of winding a coil that will

The resonance is less sharp and the tuning is broadened.

have a low resistance to high-frequency
currents—and that is a task that has
bothered even the hbest of engineers.

The effect of resistance in high-fre-
quency circuits is to damp out the oscil-
lations that exist in the circuit, and
such damping out is not advisable. An
analogous effect may be seen by count-
ing the number of oscillations a pen-
dulum makes before and after hang-
ing a vane on the hob, so that the air
resistance 1S increased.

The immediate result of adding re-
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sistance to a radio circuit is to broaden
its tuning. Ior instance, the two curves
shown on the preceding page are “reso-
nance curves”’ ol a small receiving set.
It will be seen that for a given wave-
length (360 meters) the amount of cur-
rent is large. On either side of this peak
the current falls off rapidly, so that
wavelengths lower and higher than 360
will cause little interference.

The other curve shows at once what
happens when resistance is added to a
high-resistance circuit. Signals of lower
and higher wavelengths are much more
noticeable than in the first case,

How are we to avoid resistance in a
circuit, say in a receiving set?

A complete answer involves the mu-
tual effects of circuits on each other,
which is a matter that we will discuss
in the next article, under inductance.

There are, however, a few practical
rules to bear in mind, though, like many
rules, they frequently fail:

1. Make only single-layer coils—or if
more¢ than one layer is necessary, use a
bank winding,

2. Space solid wires about the distance
of the diameter of the wire. Do not space
Litz wire—wind turns closely together.

4. Avoid taps.

5. Avoid larger coils than necessary.
Do not expect a coil large enough to
tune to waves of 3,000 meters to do
good work on 300 meters.

6. Use small tubes and many turns
rather than large tubes and few turns.

7. Make leads short and of the same
size of wire as the coil,

8. Choose the size of wire carefully.

It i1s a safe rule to use wire between
the sizes of No. 18 to No. 30, although
it must be admitted that tuners made
of smaller or larger wire than these
limits sometimes work and work well.

From a picture made for PoruLar Rapio

HOW TO CLEAN YOUR CRYSTAL

When crystals collect a certain amount of grease and dirt they do not function prop-
erly, When they refuse to rectify, they are usually discarded. Theyv may be cleaned,

however, by washing and scrubbing with

¢ clean toothbrush dipped in alcohol.

When cleaned in this manner and allowed to dry they will be almost as good as new.
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From a photogroph made for PoruLar Ranto

The author finds that with the loop attached to his super-heterodyne receiver he

can overcome most of the obstacies to hot-weather reception, and at the same time

he gets the much-sought distance. Cabinet No. 1 contans the tuner, cabinet No. 2
the oscillator and cabinet No. 3 is the radio-frequency amphﬁcr

An Ideal Set for
- Summer-time Reception

This novel set (which is a development of the super-
heterodyne receiver described in POPULAR RADIO)
utilizes a loop aerial—thereby reducing static to a
minimum and practically eliminating interference
from stations operating on the same wavelengths.

By J. R. MARSH

HERE are few experienced radio acquired more easily with the usual
fans who will question the ad- antenna and ground than with the loop.

vantage of a directional loop over any A properly designed loop and a slight

antenna system for use with a addition to cabinet No. 1 of the simpli-

super-heterodyne. On the other hand, fied super-heterodyvne described in Popu-
the experience needed to properly oper- rLArR Rapio for September, November
ate a super-heterodyne can no doubt De and December of 1923, will give such

30
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manifest advantages, in operation and
results, as to many times justify the
trouble and slight expense involved.

Before describing the loop and its re-
sults, let us first consider its advantages,
They are:

1: Reduction in amount of inter-
ference both from code and from het-
erodyning hetween transmitted carrier
waves. This 1s accomplished by means
of directional tuning.

2: Less annoyance from static.

3: Greater selectivity, becaiise the -re-
sistance present in the ordinary antenna
system is almost totally absent in the
loop. ‘

4: Much better quality. Accomplished

by (1), (2) and (3) plus the elimina-

tion. of regeneration in the “first” de-
tector circuit (cabinet No. 1).

5: Greater distance.

Now there may bhe some skepticism
about No. 5. But it’s ‘true. = Success-
ful DX reception requires the elimination
of noise, code signals, static and' other
distracting factors as far as possible.
Regeneration in the “first” detector cir-
cuit (cabinet No. 1) is, in the writer’s

opinion, more harmful than helpful to
distant reception. And the directional
loop cuts down other interference to a
minimum,

Receiving conditions, under which the
set described in this article has been
used, have been particularly annoying.
A location, between the N, Y., N. H.
& H. Railroad and Long Island Sound,
midway between Bridgeport and. New
Haven in Connecticut. and -adjoining a
trolley line, is a combination trying to
the patience of anyone striving for per-
fect reception with a super-sensitive
receiver. .

©One point should bhe emphasized;
audio-frequency amplification must be
employed. - One stage of audio with a
by-pass. condenser connected across the
primary of the transformer and followed
by . a push-puill ‘stage of amplification
with “C” battery bias, such as described
by Mr. Laurence M. Cockaday in recent
issues of PoruULArR Rap1O, is an ideal
combination, or a Western Electric 10-A
or 14-A outfit can be used with great
satisfaction. Failing in these, a Bristol
single-stage power amplifier, using a
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THE CHANGES TO MAKE TO ADAPT THE SET TO A LOOP

FiGure 1: At the left is shown the part of the circuit in cabinet 1 (the detector
unit) as it was griginally. At the right is shown the changes the author wmakes.
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VT-2 or UV-216-a tube will be found
satisfactory. Whatever type of ampli-
fication is used, be sure it is properly
designed and built f0 avoid distortion,
and use a proper amount of “C” battery
to aid in this and also to cut down the
drain on the “B” batteries. It is per-
fectly satisfactory to operate the set
itself on a 43-volt “B” hattery, with 90
volts to 125 volts on the audio-frequency.
This, also, is an important economy on
“B” batteries as it is impractical to
bias the intermediate-frequency tubes
without first neutralizing the grid-plate
capacity. This latter practice would
eliminate regeneration in these stages and
weaken the signals. Incidentally, the
regeneration in these stages is so easily
controlled by the potentiometer that no
noise or distortion need result from it,
and it is a help in bringing up the
efficiency of the amplifier.

Perhaps, before proceeding to describe
the loop, it would be well to give a log
of the stations picked up in three weeks’
time, using a Western Electric 10-A
amplifier and loudspeaker with the horn
in the adjoining room. With two or
three exceptions these stations were all
tuned in directly on the horn, without
the use of headphones.

Some slight unevenness will be noticed
in the relative settings of the oscillation
condenser (second column under “‘Set-
tings”) and the corresponding wave-
lengths, This is due to the fact that
broadcasting stations do not, as a rule,
continually check their wavelength, and
variations do occur., The oscillation con-
denser should have a critical maximum
point for each wavelength, provided the
oscillation coupling is unchanged. Al
the above readings were made with the
coupler fully at maximum. This coupling
need only be touched occasionally, when
needed, as a vernier adjustment. Rather
than trying to do all the adjusting with
the oscillation condenser, use the coupler
at 95 on the dial which will leave five
points margin.

You may note that the oscillation-

condenser - dial readings only go up to
57 for the maximum wavelength now
in use. The condenser used is a Fett
and Kimmel split-frame vernier with 27
plates. A condenser of 17 plates of the
same size and without vernier would be
much better, any vernier action needed
being obtained by the use of the oscilla-
tion coupler, as described in the preced-
ing paragraph.

The 7-plate condenser in cabinet
No. 1 is used twice, as will be noticed.
The loop is covered with 10 turns of
silk-covered multi-strand loop-antenna
wire (not Litz, which is braided). The
turns are spaced 34 inch on centers, and
each side of the loop is 3514 inches.
The lead-in from the loop to the set is
approximately 6 feet, 6 inches long and,
to reduce capacity effect in handling the
loop, “electric iron” flexible cable was
used, the two insulated wires thus being
always side Dby side. The condenser
effect in this lead-in stabilizes the loop
against body capacity to a marked de-
gree. The inductance of this loop, com-
bined with the capacity of the lead-in
wire plus the shunt 7-plate variable con-
denser, has a wavelength range of from
360 meters to 590, so a tap is taken at
the end of the seventh turn on the loop,
and a switch is provided to “dead end”
the last three turns when lower wave-
lengths are desired. Using seven turns
only gives a range of from 235 meters
to 360 or 365 meters, thus avoiding
overlap, and giving a total range fully
adequate for all but five or six small-
powered stations.

Constructional Details

For changing the “first” detector circuit, ob
tain one switch and two switch points similar
to those controlling the primary tuning, and
mount the switch on the panel vertically on a
center with the existing switch and 2% inches
below it, center to center, Mount the two
switch points directly above the new switch
and about % inch on centers. Add an addi-
tional binding post on the left end of cabinet
No. 1 and 174 inches vertically above the ex-
isting ground binding post. Having completed
the mounting, change the wiring thus:

(a): by removing the line connecting the
outside of the primary winding on the
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From a photograph made for PorULAR RaDIO

THE LAYOUT OF THE APPARATUS
Here is shown the method of setting up the three cabinels of the set, with the power
amplifier placed in back of cabinet No. 3. The loop is_suspended from an arm
attached to the door frame and guyed to the picture molding.
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LOOP LOG
Full or Tapped Distance,
No. Call Letters Wavelength  Settings Loop Location Miles
1 WABT 252 20 1314 T.L. Washington, Pa. 283
2 WAAM 263 25 14 T L Newark, N. J. 70
3 WIAD 234 33 15 T.L. Philadelphia, Pa. 135
i WNAC 278 40 17 T.L. Boston, Mass. 150
5 WTAS 275 4 174 L Elgin, 111, =60
B KEFEX 2E6 45 18 Tk, Ha_stings, I_\l'eb. 1,200
| WCAU JTEG 47 13 14 giign P8 Philadelphia, Pa. 135
g WPAJ 283 | ] T.L. State College, Pa. 00
L WSAI 30 5B 2014 T.L. Cincinnati, O. G0
i WLW 300 50 20l T L €incinnati, O. &0
ti KDKA 326 72 24 T.L. E. Pittsburgh, Fa. 335
12 WBZ 337 85 26 T.L. Springfield, Mass. 50
13 WCAL 360 89 27 T.L. orthfield, Minn. 1,100
14 WDAP 360 94 28 T.L. Chicago, Il 750
15 WHN 360 0 .29y F.L. New York City, N. Y. 60
16 WHAZ 380 10 30 F.L. Troy, N. Y. 140
17 WGY 380 9 3144 F.L. Schenectady, N. Y 150
18 WTAM 390 12 3114 F.L. Cleveland, O. 440
19 WFI 395 15 34 F.L. Philadelphia, Pa. 135
20 WOAI 385 13 3214 F.L. San Antonio, Tex. 1,660
21 WDAR 395 10 33 . F.L. Philadelphia, Pa. 135
22  WBAV 390 10 33 * F.L. Columbus, O. 525
23 WDAF 411 27 34 F.L. Kansas City, Mo. 1,130
24 WOR 405 20 35 ‘F.L. Newark, N. J. 70
25 WJY 405 20 35 F.L. New York City, N. VY, 60
26 WHAS 400 20 35 F.L. Louisville, Ky. 680
27 - PWX 400 25 a5y F.L. Havana, Cuba 1,350
.28 WLAG 417 28 3714 F.L. Minneapolis, Minn. 1,050
29 WSB 429 35 39 F.L. Atlanta, Ga. 800
30 CFCF 440 36 40 F.L. Montreal, Canada 330
31 WOSs 441 33 39 F.L. Jefferson City, Mo. 1,000
32 WJAZ 448 39 4014 F.L. Chicago, 111, 750
33 W]JZ 455 45 4214 F.L. New York City, N. Y, 60
34 WCAE 462 46 4514 F.L. Pittsburgh, Pa. 340
35 WCAP 469 50 46 ‘F.L. Washington, D. C. 250
36 WRC 469 50 46 F.L. Washington, D. C. 250
37 KFI 469 47 45 F.L. Los Angeles, Cal. 2,500
38 WBAP 476 53 4714 F.L. Fort Worth, Tex. 1,460
39 WFAA 476 54 45 F.L. Dallas, Tex. 1,430
40 WOC 484 551 4514 F.L. Davenport, Iowa 900
41 WEAF 492 60 48 F.L. New York City, N. Y. 60
42 WMC 500 64 5144 F.L. Memphis, Tenn. 1,000
43 WIP 509 66 52 F.L. Philadelphia, Pa. 135
44 wWOO 509 66 52 F.L. Philadelphia, Pa. J 135
45 WWJ 517 70 54 F.L. Detroit, Mich. 500
46  WOAW 526 73 5214 F.L. Omaha, Neb. 1,180
47 KYW 536 79 57 F.L. Chicago, Il 750
48 KSD 546 83 56 E.L. St. Louis, Mo. 920
28,800
Average, 600

variocoupler with the condenser. This is
the line that continues from the condenser
to the grid of the tube,
(b); by connecting the new binding post
with the left of the two new switch points
and thence to the variable condenser,
(c) ; by connecting the outside of the pri-
‘mary winding on the coupler with the
new switch arm, 5
(d); by connecting the right-hand switch
point with the ground
ground post to the other side of the vari-
able condenser.

Diagrammatically the wiring before and

lead from the.

after will be as shown in Figure 1.

Note what occurs when the new switch arm
is thrown to the right; the one terminal from
the loop goes to the grid, the other goes to the
grid return with the condenser in shunt. The
variocoupler primary is grounded at both ends,
and no feed-back takes place.

This is the normal way to use the loop. But
suppose you think you have a very distant sta-
tion and you cannot seem to find the absolute-
ly correct hair line for the oscillation-condenser
setting. Then, throw the switch to the left,
which places the loop inductance and the
variocoupler primary winding in parallel. Now,
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THE MECHANICAL DETAILS OF THE LOOP

Ficure 2: This drawing gives the dinmensions for the wooden picces, the arrange-
ment of the tap switch and the method of support,

advance the condenser in cabinet No. 1 (since
two inductances in parallel require more ca-
pacity for a given frequency than either one
alone) to the point where the characteristic
crackle of the station static noise is noticel.
If your coupling dial is set at 50 on the vario-
coupler you will find a considerable regenera-
tion taking place, and the exactly correct set-
ting on the oscillation condenser will be com-
paratively easy to find.

Now, throw the switch back to the right,
reset the primary condenser, and you have the
maximum tuning and signal which the correct
condenser setting will give. Of course, on
very weak signals care in bringing the poten-
tiometer and rheostat on cabinet No. 3 to the
point nearest oscillation without distortion will

strengthen signals, as will adjustment of the
other two rheostats,

Construction of the Loop

The diagrams in Figures 2 and 3 show clear-
ly the construction of the loop and its support
in such manner as will permit easy revolution.
Provision is made for practically full 360°,
thus permitting the lead-in corner of the loop
to be beyond the center of the loop in respect
to the broadcasting station, alfthough it will
work almost as well when reversed. The max-
imum signal strength position of the loop s not
very definitely marked, but the minimum or
right-angle position can be easily found by the
almost complete cessation of signal, so the best
maximum should be taken at right angles to
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the mintmum. Sometimes, when two carrier
waves from stalioms in different directions are
heterodyning, as is oiten the case close to the
360 and 400-meter wavelengths, a compromise
positicni an be found giving an almost com-
plete miniinmnam om the undesired station. For
mstance, al Milford, Connecticut, it has been
found possible to separate PWX from WHAS
and from WOH by using this simple expedient.

As will be seen from the diagram (Figure
2}, this loop is so supported that its vertical
over-all dimension is nearly 4 feet. A loop of
this size should preferably be mounted over
the table containing the set. Assuming an av-
erage ceiling height of 9 feet to 9 feet 6 inches
clear, the lowest corner of the loop can be
from 4 feet 6 inches to 5 feet off the floor, the
former being well within reach of an operator
sitting at the table. The loop should be so
placed laterally, with respect to the chair. used
by the operator, as to avoid the possibility of
striking the head on sudden arising. :

The loop, after coustruction and before wir-
ing, should be stained with the desired color
and then waxed. Be sure to rub the wax
down very thoroughly. In applying the wire,
start with'a switch point fastened through the
corner of the lowest 3-ply block, connecting
thereto with a split brass clip soldered to loop
wire. The final turn should be secured in
a similar manner to another switch point on
the opposite side of the same block. The
lead-in wires at the end of the flexible lead-
in cable should be separated slightly and
Jthe two wires secured to the reverse ends of
the switch points, using similar clips. Tape
the insulation of the cable where the wires

L]
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are separated. Secure the cable to the frame
of the loop with a binding of tape. The con-
nections of the other end of the lead-in wires
to the binding posts on cabinet No. 1 should
be made in a similar manner, and with similar
clips. These clips should be of heavy con-
struction, and the jaws may have to be spread
slightly to fit over the binding posts. Allow
length enough in the lead-in cable to make the
turning of the loop possible without any strain
on the cable. A total length of 6 feet, 6 inches
will be found to be about right.

In winding the loop make slight grooves in
the ends. of the plates, evenly spaced, but only
about one half the diameter of the wire in
depth. Do not force the wire down into the
slots, as this may injure the insulation or the
wire. Do not pull the first few windings too
tightly, as this may distort the frame of the
loop. Adjust the tension of the wires after all
turns are on, before soldering on the final clip.
After the winding is completed and the switch
is mounted, this switch being also on the low-
est plate, carefully bare the beginning of the

eighth turn at a point about opposite the switch '

nut, and solder on a wire from this to a lug

secured under the switch nut. Similarly, con-

nect the terminal switch point (end of the tenth
turn counting in-the same direction) to the
switch point provided for the switch on the
plate. When this switch is closed the last
three turns of the loop will be dead-ended, as
shown in Figure 3. .
Brace the supporting rod with two wires
connected to the picture moulding. . Lateral
bracing will hardly be necessary if the wali
end of the rod is fitted firmly into a collar

N O G NN
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HOW THE LOOP IS WIRED AND TAPPED

Ficure 3: The figures denote the turns of the loop so that you will know just where
to place the short-circuiting switch and where to take off the lead-in wires.

T
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From a photograph made for PoPuLar Rapto

W

A TIDY INSTALLATION FOR THE LIVING ROOM

The author places his loudspeaker in the adjoining lizing room.

He tunes tin with

the headphones and then switches on the lowdspeaker and then gocs into the yoom
where the loudspeaker is located and enjoyvs the program.

well secured in place. If lateral bracing wires
are used, they must be placed so as not to in-
terfere with the turning of the loop.

You have been told how to use the coupler
in parallel with the loop, but another practical
experiment may be made by connecting one
end of a moderate length indoor antenna to
the loop. This is best done by slipping the end
of the antenna wire into a Fahnestock ¢lip, and
slipping the flat end in between the switch arm
on the loop and the switch point. If the switch
is a heavy-duty one, with a multiple-strip blade,
it will hold this clip firmly. You will still find
some directional effect in the loop, but a lim-
ited wavelength range. The results are inter-
esting. There are other combinations which
you may try with this outfit.

How to Operate the Set

It may be well to point out three simple
changes to be made in the set which will im-
prove its operation and particularly so when
using a loop.

1: Remove the two top binding posts from
the right-hand end of cabinet No. 3, drill out
the holes slightly and insert a pair of phone-
tip jacks, permitting the use of headphones,

whenever desired, by merely pushing the tips,

into the jacks. Remount the binding posts (re-
moved) on the rear of the cabinet directly ip

line with the jacks. Connect the rear of the
jacks to the binding posts by bus-wire and in

order to make it still possible readily to re-

move the front panel use two sections for
each connection, joining each pair by a Fahne-
stock clip mounted on the end of the cabinet,
It is a great convenience to be able to hook in
a pair of phones instantly, at any time, without
disturbance, to the audio stages, which will
be connected, of course, to the binding posts re-
set on the rear of the cabinet.

2: Connect a mica fixed condenser across the
new wires from phone jacks to reset binding
posts of, say, .005 mfd. capacity. This will
mellow reception, and, if the capacity is too
large, will reduce the volume somewhat. Even
mica condensers vary from their rated capaci-
ties at times, so it will be best to try several
sizes, .001, .0025 and .005 mfd., until the correct
one is found for best all around results.

3: Connect a mica fixed condenser across the
binding posts leading to +A and —A to
keep any stray intermediate frequencies out of
the “A” battery. This addition will materially
ease operation and inCrease sensitivity.

4: Add a small-size mica condenser across
the leads connecting the two top binding posts
on the right-hand end of cabinet No. 1 with
the two top binding posts on the left-hand end
of cabinet No. 1. Try cut varying capacities.

.
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FIGURE 4: A schematic view of the table layout .éhowiw the ;;ath of the loop as it

revolves in-position above cabinets 2 and 3.

.-

say, .00025, .0005, and 001 mid. Select the one
that does not lower the settings of the oscil-
lation-condenser dial too greatly, not over 4
to 5 divisions. For instance, if the condenser
dial settings for Station WJY are 20-35 before
adding this condenser, they should be 20-30 or
20-31 after adding.

The addition of this condenser is of real
value, increasing the range of the potentio-
meter and consequently giving greater ampli-
fication because the oscillation point is not so
quickly reached on the intermediate amplifier

‘

tubes, and generally sharpening the tuning, and
consequently the selectivity.

After adding the above condenser it was
found possible to tune out WSAT on 309 me-
ters wavelength and 600 miles away, a station
whose received signal at Milford, Connccticut,
is always strong, and tune in KGO at Qakland,
California, on 312 meters wavelength and 2,500
miles away, the latter being weakly audible on
the toudspeaker and without interference. The
direction of loop for these two stations is prac-
tically the same.

The New and Terrible “Death Rays”

THE dream of inventors and scientists has at last come true;
energy may now be transmitted through space without the use
of wires, cables, pipes or other carrier mediums. Not onlv that,
but this current is powerful enough to halt motor cars, cripple
atrplanes in flight and to destroy life! How this amazing inven-
tion operates and what it can do will be told by its inventor,
Mr. H. Grindell Mathews of ' England, in PoruLar Rapio for

August—next month.
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COMBINATION CRYSTAL AND REGENERATIVE VACUUM-TUBE RECEIVER

500 miles (with vacuum tube).
Selectivity: Good (with crystal). Excellent Outstanding feature: By simply throwing a
(with vacuum tube). switch, the operator can listen in with a
crystal detector -for local reception, or

Operation: Simple. 1 :
Construction: Not complicated.* can use the vacuum tube for distant sta-
tions.

Approximate range: 15 miles (with crystal);
*(See Porurar Rapio, Mey, 1923, page 397, for constructional details.)

Cost of parts: Not more than $27.00.

100 BEST HOOK-UPS

INSTALLMENT NO. 8

IN this series of hook-ups is being published —for the special henefit of
the radio novice who is undecided as to just what circuit he wants—
100 of the best radio receiving and amateur transmitting circuits, cach
thoroughly tested. The approximate ranges given here are averages
based on actual records made with sets throughout the country. During
the summer the actual ranges may fall to 50 percent of the value given,
_ while in the winter, in the best of conditions, the actual ranges may exceed
- the values given by as much as 500 percent. All of these circuits have been
described in detail in previous issues of PoruLar Rabro.
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BATTERY BUZZER

CRYSTAL RECEIVER WITH INDUCTIVELY COUPLED BUZZER TEST

N|
O

Cost of parts: Not more than $20.00. Approzximate range: 15 miles.

Selectivity: Good. Outstanding feature: A really good buzzer test
Operation: Easy. for setting the crystal for maximum sen-
Counstruction: Very easy {o make* sitivity,

*(Sce PoruLar Rap10, February, 1924, page 188, for constructional details.)
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NOVEL VARIOMETER HOOK-UP

Cost of parts: Not more than $24.00. . Approximate range: 800 miles.

Selectivity: Fair. Outstanding features: Strong signals from one

Operation: Rather complicated. tube. The set will readily radiate, unless

Construction: Just an ordinary acquaintance carefully handled. For this reason is a
with tools and some experience in wir- menace to a neighbor’s reception, in the
ing up the circuit is necessary.* hands of a novice.

*(See Porurar Ranio, August, 1983, page 176, for constructional deteils.)

- Pk
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CONDUCTIVELY COUPLED, CONDENSER-TUNED, VACUUM-TUBE. CIRCUIT
Cost of parts: Not more than $20.00. Nofe:  Construction: Easy to build, and a good cir-

-« . The cost of tubes and IJattenes are not cuit for the bheginner to try.*
included in the costs given in these de- Appmuma!e range: -100 miles.

1 - - Soriptions, . Outs!andmg feature: The best set for the be-
.-Sqlgct_it_)ify: Fair. ginner to learn the operating characteris-
Operation: Simple. tics'of the vacuum tube with.

*{Sce Porurar Rapio, January, 1923, page 61, for constructional details.)
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TWO-TURE CRYSTAL-DETECTOR REFLEX
Cost of parts: Not more than $45.00. other.*
Selectivity: Very good. Approximate range: 1,000 miles.
Operation: Fairly simple. Outstanding features: Loudspeaker operation
Construction: Not easy to make. Care must is possible with only two tubes. The cir-
be used in mounting the transformers in cuit has the advantage, also, of being worl:-
the proper position with respect to each able with a short antenna.

*(Sce Porurar Ravto, March, 1924, page 293, for constructional details.}
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ONE STAGE OF TUNED-RADIO-FREQUENCY AMPLIFICATION, WITH A
VACUUM:-TUBE DETECTOR AND TWO STAGES OF AUDIO-FREQUENCY
AMPLIFICATION

Cést of paris: Not more than $50.00.
- Selectivity: Excellent.

Operation:

Construction:

Not hard to tune. Some experi-
ence will have to be gotten, however, be-
fore the operator will be able to get the
most out of the set.

Rather complicated. The  lay-
out of the set should be carefully studied

before it is finally decided upon.*

Approximate range: 500 miles.

Quistanding features:

The set will operate
without an antenna and employs two
grounds or a ground and a short piece of
wire acting as a counterpoise. It tunes
extremely sharp, and will eperate a loud-
speaker.

*(See Porurar Rapro, November, 1923, pages 374-5, for constructional details.)
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CIRCUIT EMPLOYING TWO STAGES OF TUNED-RADIO-FREQUENCY AMPLI-
FICATION, WITH A CRYSTAL DETECTOR

Cost of parts

Not more than $56.00.

Selectivity: Excellent.

Operation.:
Construction:

Rather critical in operation.
Not very:hard to make. Be sure

that the hest parts are obtained and the

results will exceed expectations. Poor

Approximate range:

parts will render the circuit useless.*
1,500 miles.

Outstanding features: A set for the man who

wants distance, but who is willing to de-
pend on the headphoues instead of trying
to use a loudspeaker.

*(5ce Porurar Rap1o, April, 1924, pages 400-1, for constructional details.)
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THE REMY REFLEX
Cost of parts: Not more than $70.00. fer to the article in the issue given helow.*
Selectivity: Very good. Approximate range: See Remy's article:
Operation: Simple. Outstanding features: Simplicity of control an:
Construction: Not very dificult to make. Re- economical from a tube standpoint.
*{Sce Porurar Rapio, February, 1924, page 167, for constructional details.)
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GRIMES INVERSE-REFLEX
Using two stages of tuned-radio-frequency - Construction: More or less complicated. There

amplification, one stage of transformer- are a number of precautions that must be
coupled radio-frequency  amplification, taken to get the circuit to function prop-
vacuum-tube detector, and two stages of erly.* _
audio-frequency -amplification. Approximate range: 2,00Q miles. .
(Cost of parts: Not more than $55.00. Qutstanding features: Slmpl.l(:lt}' of control,
Selectivity: Very good. and.sensitivit)_r to weak signals, as well as
Operation: Not complicated. Two controls. being economical from a tube standpoint.

*(See PorurLar Rapio, Aprel, 1924, page 398, for constructional dcetails.)
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CIRC

that Came to Willie
- By W. T. MEENAM

“Last mght I lissened in on my rad:o set and heard the wild ,ammals and

G it was'great.. Please do it again.’

OR the first time in history a real

L

circus has been broadcast.
For the first time in Instory a micro-
phone has been brought “under the big
.top™. (as the circus tent is called) di-
rectly in front of the elephants and
tigers and the steam calliope and- circus
freaks and the circus announcer, and
the strange noises have been 'sent out
into the “ether so that children, big and
little, who had never been to a circus
or heard a lion’s roar could experience
a new thrill.
And they did not sound a bit like the

44

—\Nu.l.m.\x Nov}as, aged 10.

noises made by Brer. Rabbitt or Sam
Chipmunk or arny of thé other bed-
time story characters, either. No siree!
No' bedtime story ever had a character
like Leo, the real African lion, whose
chesty bass roar in New York was heard
not only over a greater part of the
United States and Canada, but in far-off
London!

This umque experiment was conducted
in the “greatest show on earth”—that
of the famous Barnum and Bailey-Ring-
ling Brothers’ Circus, in collaboration
with station WGY in Schenectady and
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station W]JZ in New York City.

Station WGY was connected to the
circus scene by land circuits. The sig-
nals were carried by wire from New
York to the control room of the sta-
tion in Schenectady, and from that point
they were sent to two distinct trans-
mitting units. From the first, transmit-
ter signals were sent out on 380 meters
wavelength, and from the second, the
signals were broadcast on 107 meters.
It was on the latter wavelength, with
its freedom from interference, that the
voices of the circus captives were car-
ried across the Atlantic.

“All T needed to complete the illusion
of being at the circus,” wrote in one
fan, “was a bhag of peanuts.”

On the night that the circus took the
ether it was playing in New York City.

But the audience was asked to think of
the concert of animals as coming from
the jungle. It is probable that the
audience could imagine such a picture—
but to those who were trailing the micro-
phone the scene was quite different.

Caged and tethered animals flanked
both sides of the circus corridors. On
the left, one glanced into the haughty,
supercilious countenance of a camel .and
on the other side into the cold, w1cked
eye of a Bengal tiger.

Back of the cage of tigers and almost
within reach of their swishing tails, the
radio operators set up their amplifying
unit, through which the microphone with
a 500-foot lead was connected by wire to
the control room of WJZ. As the radio
operators were getting into communica-
tion with stations WJZ and WGY,

“LADI-E-S AND GENTLEMEN —"
Here 1s the circus announcer standing before the radio apparatus through which
he introduced the side show to the bovs and girls within a radius of 2,000 miles.
Just after this picture was snapped little Cliquot, the African bushman, poured an

impassioned

“speech”

mte the microphone.
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THE TIGERS GROW KITTENISH WITH THE MICROPHONE

But when they ‘z_wr.c"arou.'red to vocal utterance, they roared out of turn, and the
listening fans were treated to a real jungle bedlam.

preparatory to opening the circuit, Lew
Graham, the circus announcer, dapper
in conventional garb, explained to the
roustabouts and others within hearing
that the nmcrophone is a delicate instru-
ment made to catch the slightest sounds.
He warned them not to scuffle feet, clear
throats, scratch matches or make other
sounds.

Then the menagerie went on the air.

After the preliminary words in which
lLew established relations with all the
little boys and girls, the microphone was
taken within a few feet of the steam
calliope. After this distinctive instru-

ment had given the proper circus flavor,
the journey through jungleland began.

The “mike” was taken direct to the
cage of “Queenie,” a Bengal tiger that
is perpetually peevish. Her trainer spoke
a few words to introduce her pets,
but “Queenie” spoke out of turn and
drowned out her words at the sight of
a keeper whom she particularly disliked.

While the tigers were still giving vent
to their feelings, the microphone was
taken to a neighboring cage that was
filled with lions. Their trainer intro-
duced each of his friends and. each
acknowledged the introduction in turn.
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HATTIE, THE ELEPHANT, MAKES HER DEBUT TO THE FANS

Strangely enough, the voice of the mighty elephant is a tiny squeal. But when the
elephant “trumpets” through its trunk the noise may be heard for miles. Hattic
obliged with both noises.

No prodding. was necessary; they be-
came vocal at the sight of the iron,
and they fairly made the well-known
welkin ring,

But time was passing and the menag-
erie had but a half hour to do its radio
turn. Cutting back through the growing
crowd and dragging the wire with them,
the radio men carried the “mike” to the
long row of elephants, big and little.
In the center of the group, with toes
whitewashed for the evening show, stood
the husky Hattie, biggest of lady ele-
phants. Hattie wasn’t shy; every time

her name was called she responded in
emphatic elephant language. Then along
came Will. This magnificent elephant
came down elephant lane unescorted,
stopped at the microphone and when his
name was called he just threw back his
palm-leaf ears and trumpeted. It was
an elephant-sized blast, and no amplifica-
tion was necessary to get it through to
Schenectady !

Next on the program was Cliquot, the
African bushman. Cliquot delivered a
speech in bushman patois. He was glib
—even eloquent—and toward the end
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grew plaintive and tecarful. Lew -had

told him that his little brothers and

sisters in ‘Africa miglit hear him.
With the long wire trailing out be-
hind and the crowd following close, the
microphone was then taken to the noisi-
est .animals in the menagerie, the seals,
where there were solos and choruses.
The: sleek animals squirmed around flap-
ping their tails, and while they barked
they kept their eves glued to the point
from which live fish are generally tossed.
The final performers were the laugh-
ing hyenas. It was feared that they
nmught be too sleepy after supper to find
anything to laugh at, but they were
finally aroused. But it wasn't a healthy,

POPULAR RADIO

hearty laugh. You shivered at the
thought of hearing a laugh like that on
a dark night!

By this time crowds for the evening
show had begun to assemble, and already
white-coated salesmen with lemonade,
popcorn and peanuts were announcing
their wares.

It was time for jungleland to say
good night to its out-of-town customers.
Cliquot must join the freaks in the side
shows; camels and elephants must don
their gorgeous panoplies for the grand
parade.

So Lew Graham “signed off,” con-
cluding the first air performance of
any circus menagerie.
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A BROADCASTING STATION FOR TRAPPING CROOKS

In order to increase the efficiency of the police depariment of Larchmont, New
York, a prominent business man, Mr. Frank E. Campbell (at the left) has pre-

sented the town twith
Chief of Police 1/ m.
used for
wanted” and other police news, as

this radio station that has a transmitting range of 600 miles.
m. M. Hinds (at the right) reports that the apparatus will be
broadcasting descriptions of stolen automobiles,

descriptions of “persons

well as entertainment that will add to the life

of the community.
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Will the Broadcast Listeners
Listen In on Advertising?

IN a sense, the desire to advertise something is the principal motive
for. the carrving on of broadcasting today. Most of it, of course, is very
indirect and must be, for the matter sew: out wust first of all be acceptable
to listeners. The Secretary of Commerce has no control of it under
caisting law. The public itself is the final arbiter, and an effectine one,
as to what it desires to hear and, consequently, as to what- shall be broad-
cast. Doubtless, radio will continue to be used for advertising, but no one
can say today what form it will take or to what extent or in what
manner it will be carried on. Like so many other problems of this new
art, only time and ecxperience will yive the answer.

SECRETARY OF COMMERCE
49
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A TYPICAL AMATEUR TRANSMITTING AND RECEIVING STATION

It belongs to Bernard Elfman-of Philadelphia, who is k _
His station’s code signals have been picked up

of she ether by the call letters 3CIW .

nown to his amateur friends

as far away as Alaska.

The Lingo of the Ham

Every broadcast listener is familiar with the busy buzz of code messages

that amateurs exchange with cach other below 200 meters.
are saying—read this article and find out!

to know what they

If you want

By E. O. KNOCH

OW many broadcast listeners really
know what the amateurs are do-
ing in radio? How many can read the
code or have any knowledge of what
is going' on below two hundred meters?
It is safe to say that only a small per-
centage are even aware of the existence
of the transmitting amateur—except to
blame him for the codé interference
which spoils their concerts!
With a really selective receiver,
(such as has often been described in
PoruLar Rapio)} the chance for inter-

50

ference of this: kind is - practicably neg-
ligible.  This does not mean, how-
ever, that there will be no code inter-
ference.  Government and commercial
stations often use spark transmitters,
which are incapable ‘of Dbeing tuned in
such a way as to emit a really sharp
wave. But this obsolete type of trans-
mitter is fast disappearing among the
amateurs; they now use continuous-
wave transmitters almost entirelv. Such
a transmitter emits an exceedingly sharp
wave signal and is much more
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efficient than any other type; -t is:sig- -

nificant - that CW - (continuous-wave)
transmitters, as they are called, should
< have heen adopted by the amateurs,
who = are always experimenting with
anything novel.

The amateurs were assigned wave-
lengths below two hundred meters be-
cause when the assignments were made,
these jow wavelengths were considered
worthless. Yet the amateurs have de-
veloped them to such an extent that
amateur transatlantic communication is
now a nightly occurrence, and low-pow-
er transmitters have been heard dis-
tances up to ten thousand miles, a feat
of which any broadcasting station might
well be proud.

Communication by means of code or
telegraphy is naturally more or less
cumbersome. I7or this reason the ama-
teurs have developed a sort of short-
hand which bids fair to become almost
a new language.

Kadel & Herbert

Below -is a typical conversation. be-
tween two amateurs,” togétlier with: its
interpretation. ~ As will ‘be seen‘ from
this, they make use of the abbreviations
of the International Radio-telegraphic
Convention, and also other abbreviations
of their own. '

The most common phrase of this ama-
teur lingo is “old man” (abbreviated as
“om.”) Other abbreviations of a similar
nature will be seen from the translation
given below.

This latter is not intended to be a
literal translation, but merely as a gen-
eral explanation of what is meant by
the conversation given in the column
opposite. This 1s how the conversation
might be recorded:

TRANSLATION

Received OK. Where
~are you located? How
is my tone? What is
your power? [ am
using ten watts here,
old man, Transmit,

Anmateur Linco
(GEOK) r ok—qra?
gsb?—what is ur
power?—10 watts hr
om—k

ONE OF THE STATIONS THAT MAKE UP THE NIGHTLY CHORUS
Kenneth Decker’s station call letters are 2CMK. Its signals have been picked up all

through the United States and also in Honolulu and Cuba.

He wuses five 50-wati

tubes for transmitting both his voice and CW telegraphy.
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AMATEUR LiNco
(6CTA) r ok om—My
gra is 2823 east sixth
street, los angeles, cal.
—qra?—am using 5
watts hr nw om—get
nearly 1 amp rad—ur
gsh is vy gud—u r gsa
vy hr om-—qrk? ga

(6EOK) ok—fb tax
—qss bd om—u r qrz
hr.—mi gra is san ja-
cinto, cal.—qtc?—qtc
nil hr om—k

(6CIA) r om— —tnx
qtc 1 hr om qrvP—k

(6EOK) nd om—
sorri—qrm  fm  spk
and qrn—pse qta ga

(6CIA) r ok—qtc 1
hr om—qrv?—k

(6EOK) ok om-—qrv
ga

the binding posts on the back of your

POPULAR RADIO

TRANSLATION

Received OK, old
man. I am located at
2823 East Sixth
Street, Los Angeles,
Cal. Where are you
located? ~Am using
five watts here now,
old man, and I get
nearly one ampere ra-
diation. Your tone is
very good, and your
signals come in very
strong here, old man.
How do mine come
in there? Go ahead.

OK. Fine business.
Thanks. Your signals
are fading (or swing-
ing) badly here, old
man.
very weak. My lo-
cation is San Jacinto,
Cal. Have you any
messages for me? I
have none for you,
old man. Transmit.

Received OK. Thanks.
Yes, 1 have one mes-
sage for you, old man.
Are you ready?
T ransmit,

Nothing doing, old
man. Sorry. Inter-
ference from spark
station and static.
Please repeat the last
radiogram. Go ahead.

Rececived OK. I have
one message for you,
old man. Are you

ready for it? Trans-
mit.
OK old man. Yes, I

am ready. Go ahead.

They are also

AMATEUR Linco

(6CIA) r ok oin—nr
1 fm 9wo to 6bkx
Grectings from 9wo
sig 9wo—k

(6EOK) r r—nr 1 ok
—qrh? pse gsl crd om
—sa om what r u
using fer plate sup-
ply?—sounds$ like
pure dc—

(6CIA) r ok om—am
using S tubes om—
they all tnk its pure
dc hi hi—nil hr nw
om cul 73s ‘to 6eok

(6EOK) r ok—fb om
hi—dont ferget to gsl
—wel nil hr nw om
SO cu agn and best 73s

(6CIA) r ok om will

gsl crd om—cul 73s to
6eok sk ga

{6EOK) r ok—73s cu
agn sk

(6CIA) sk

How to Work Hard Rubber

HAVE you ever necded a small picce of hard rubber of just the right sise to mount

TRrRANSLATION

Received QK, old
nan. Number 1 from
IWO to 6BK X.
Greetings from 9WQO.
Signed 9WO. Trans-

mit.

Received Nuwmber 1
OK. What " is my
wavelength? - Please
acknowledge (having
worked me at this
time) by sending me
a card, old man, Say,
old man, what are vou
using for plate sup-
ply? It sounds like
pure direct current.

Received OK, old
man. I am using “S”
tubes, old man. They
all think it is pure di-
rect current. hi hi
(this is the amateur’s
method of laughing
with his key). Noth-
ing more here now,
old man. Sce you
later and best wishes
to 6EOK.

Received OK., Fine
business, old man, hi.
Don't forget to write
me that card. Well,
nothing more here
either, old man, so see
you again and best
wishes.

Received OK, old
man. Will write vou
a card, old man. See
you later and best
wishes to 6EOK. End
of transmission. Go
ahead.

Received OK. Best
wishes. See you again.
End of transmission.

End of transmission,

set? Or as a support for some piece of appa-

ratus? In PoruLar Rabio for August, Mr. D. H. Killefer, a distinguished chemist,

tells how to cut it, bend it and othe

rubber,

wise handle it as easily as one handles soft
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In applying soldering paste to any piece of wmetal or wire, do so sparingly with a
matchstick. A thin film of the paste is all that is ueccssiary.

How to Do Your Soldering Correctly

Use only enough soldering flux to

make a thin smear on the parts that you

are soldering. Never use so much that
it runs down on the insulation of any
part. Never use so much that it drips
off onto some vital part of the windings
of ‘any of the instruments. - If you do,
you may permit acid corrosion to take
place, with detrimental effects on the op-
eration of the set you are wiring up.

And then, use only enough solder to
properly stick the two parts together. It
is a good precaution, in soldering, to tin
both pieces before soldering them to-
gether. This should be done in the fol-
lowing manner:

In soldering a wire in position first
place a small quantity of soldering flux
on the end of the wire. (This can be
done with a matchstick.) See Figure 1.
« Then prepare the iron by removing
any oxidization from the tip with a file.
Next, heat the iron and coat it with a
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little flux and - “tin” it properly with
solder so that the tip is covered with a
bright ‘film of solder. See Figure 2.

Next, use: the iron to tin the two
contacts, one on each end of the wires.
To do this touch the end of the solder-’
ing iron to a piece of solder so that a
small bead of solder adheres to the iron.
See Figure 3. Then place the iron on
either of the wire ends until the flux
sizzles up and the solder runs over the
surface. See Figure 4, This is called
“tinning.”

When both parts are tinned, place them
together, in the proper position, and touch
the end of the soldering iron to them
again. See Figure 5. When they heat
up sufficiently, the two coverings of
soldering will melt together, merge into
one, and if the iron is withdrawn and
the parts held fixed, for a minute, they
will “ireeze” together, and the result
will be a strong, neat joint.
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2. If the point of the iron becomes ovidized (b!ackcned)l brighten it up with a smooth
. file.  Then “tin” the end with solder and wipe it on a cloth, while hot.

-
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3. When tinning the ends of wires to be soldered, hold the wire in one l:a:iq' with a pair
* of pliers and touch the end of the iron to a strip of solder. This will form a small
bead of molten soldcr on the end of the iron.
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anl

4*. " Then carry the iron ozer to the piece of wire and _apply the solder to all sides, The
o soldering paste will bubble slightly for an instant and then the solder will “run”
all around thc w:re ]

S, While. the wire is being held in the correct place with the pliers, place the tp of the

o iron with a small drop of solder on it against the place to be joined, and hold it there

yntil the two tinned pieces fuse together. When withdrawing the iron blow on the
parts until they freeze.



From a photograph made for PoruLar RaDio

POSSIBLY 200,000 PEOPLE LISTENED IN ON THIS LECTURE

IWhen Prof. Herman IH. Horne addressed his class of university students of philosophy
on February 13th, lis talk was broadcast over the castern section of the continent.

A Classroom 2,000 Miles in
Diameter
How the introduction of the microphone into the class-

room foretells a change not only in what the teachers
have to say but also how they say it.

By KENNETH M. SWEZLY

OWN on famous old Washington
Square on the outskirts of Green-
wich Village—the so-called ‘bohemian
center’ of New York—there is a uni-
versity lecture room that covers an ef-
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fective area almost half as big as the
United States'!

In other words, the lectures given
there by its professors are hroadcast over
a territory as large as the range of sta-
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tton WJZ, which is one of the most
powerful stations in the world.

This particular lecture room which
has thus burst through its walls 1s of
peculiar interest, not only because radio
s making i1t possible for it to extend
its influence in a way that makes a Jules
Verne dream seem tame in comparison,
but also—and more particularly—because
its experiments in disseminating educa-
tion are prophetic of a development that
may revolutionize our whole attitude
toward education.

Some day, the lectures of our fore-
most professors, scientists and other
leaders in the educational field may be
brought, by radio, into the homes of all
who care to tune in. The new Uni-
versity of the Ether is growing.

The lecture room on Washington
Square belongs to New York Untversity,
which is one of the sixty-odd colleges
and universities that now maintain li-
censed hroadcasting stations.

To this institution the call of radio
seems to have heen too pressing to have
remained unanswered.

It all started with a lecture or two
that was given through W]JZ by one of
the members of the faculty. The re-
sponse, in the form of letters of inquiry
and appreciation, was so overwhelming
that the only thing the university could
conscientiously do was to expand and
develop the program as best it could
under the limited amount of data that
had accumulated from experimentation.

Dr. James E. Lough, dean of the Tix-
tramural Division, and head of the
Department of Psychology, is now the
supervisor of all the university’s broad-

casting work. In his opinion the broad-
casting of university lectures 1s to be
compared with the discovery of printing
as a means of educating the masses.
“We are still in the experimental
stage,” Dean Lough states. “but no one
can be blind to the possibilities that this
innovation offers. In arranging this
first complete series of university lec-
tures we have had no mile-posts to guide
us; we are cxploring an entirely new
field of education. We have arranged
a series of popular lectures, dealing with
such matters as public affairs, literature,
clemental philosophy, modern public
problems and the less intricate features
of psychology. We have pitched them
on a reasonably high plane, assuming
that there are enough interested listen-
ers who are not college bred who are
appreciative of such a course. The flood
of letters we are recciving from our
radio audience afford us an excellent
guide for future radio programs.”
Judging from the letters, the lectures
have been exceptionally well received by
the radio audience. The number ot
letters from professional men, written
on business stationery, is astonishing.
Doctors, lawyers, merchants, enginecrs
have all sent in critical and appreciative
remarks, and expressions of hope for
the continuance of this type of work.
Indeed, letters that are scribbled and
scrawled on odd bits of paper, such as
are encountered in sheaves in response
to the average bhroadcast feature, are
particularly prominent by their absence.
The culture and intelligence of a dis-
criminating middle class predominates.
One lecture is arranged for each

An Historic Occasion on an Historic Site

So FAR as known, the first regular university lecture to be broadeast direct
from the classroom through a powerful station was breadcast by WIZ
from a classroom of the New York University Building on Washington
Square, New Vork, on February 13, 1924, when Prof. H. Horne lectured
to his class in philosophy—and to a radio audience variously estimated at

from 100,000 to 200,000 persons.

It wwas on the same site that John W.

Draper took the first photograph of the human face and Samuel F. B,
Morse sent the first telegraphic commmunication—and both of these men
were New York University professors.
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Radio Corporation of America

WHERE THE LECTURER’'S VOICE IS “CONTROLLED
AND TRANSMITTED” . 2

“Here is pictured the actual control and transmitting apparatus that is used in broad-

casting the course of lechwres through the cther,

The transmillers are of the most

moedern vacwum-tube tvpe and are located in the transmitier room of station WJZ
in New York.

school day, giving a total of five lec-
tures during the usual week. A typical
schedule runs something like this:

Monday; “Public Affairs in the City of New
York,” by Prof. Rufus D. Smith of the De-
partment of Public and Social Economy.
This 15 a study of the city of New York, its
conditions of business, culture, population and
government. Special attention i1s given in the
lectures to such questions as transportation,
port development, housing, financing, etc.
These lectures are designed especially for stu-
dents interested in practical civic and social
problems.

Tuesday, “Right Habits of Reading,” by
Prof. Howard R. Driggs of the Department
of English. Proper reading habits and literary
appreciation are the central aims of these lec-
tures. They include discussions of the basic
prohlems of getting and measuring results in
composition, vitalizing grammar, butlding the
vocabulary and cultivating the spirit of au-
thorship.

Wedunesday; “Philosophy of Life,”” by Dr.
Herman H. Horne of the Department of Phi-
losophy. This is a series of talks on philosoph-
ical thinking and living.

Thursday; “Modern Public Problems,” by
Dr. Henry P. Fairchild, professor of social
economy. These lectures deal in a scientific
manner with some of the leading problems m
life in organized society. Such problems are
being discussed as crime, unemployment, eco-
nomic stratification, eugenics and feminism.

Fridav; “Systematic Psychology,” by Dean
James E. Lough, professor of psychology.
These lectures undertake a scientific study of
the functions and phenomena of consciousness.
It is their purpose to give the student a work-
ing conception of the mind.

Unlike the broadcasting from other
schools, what goes out over the air,
through WJZ, is an actual classroom
lecture that is being given to the regular
students hy their customary professor.

Wires are led directly from the broad-
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casting station to the microphone lo-
cated in the classroom of the Washing-
ton Square building of the university.

One of the officials commented that
this system had more than the advan-
tages that were at once apparent, for,
besides giving the extra benefit to the
listener, it held up a warning hand that
put a new responsibility in the con-
science of the professor who was giving
the lecture. For, whereas the professor
might “get away with murder” in the
privacy of his classroom, there was no
telling what superior intelligences might
be listening in among his new radio audi-
ence of one or two thousand people of
all ranks and classes. The result 1s that
the professors are mwore inclined to put
more sincere thought into the preparation
of their lectures than was before con-
sidered necessary. Here is a use for
the radio microphone which might be
vastly extended, to our politicians espe-
cially, with no little benefit!

The university has planned to take
advantage of the summer months by
broadcasting some of the summer-course
features, including musical programs.
The psychology of warm weather dic-
tates that material of a lighter and more

entertaining nature be supplied than in
the cooler months when the mind works
under less inertia.

A radio club formed of undergradu-
ates has been active some time. A short
while ago the rumor leaked out in sev-
eral magazines that these fellows were
going to sct up their own station and
take over the broadcasting of the uni-
versity. This rumor is, however, “stu-
dent stuff,” according to the faculty, and
as far ahead as the faculty can see, the
radio committee intends to carry on its
work just as it is done at present.

In the fall the university expects to
be able to secure clear land wires to
connect the uptown division of the New
York University with the station; it
also expects to broadcast unusual fea-
tures simultaneously through WGY and
through the Washington station of the
Radio Corporation, hesides W]JZ. This
would mcrease its audience manifold.

So far, lectures have been given singly,
though with more or less connection.
Just what the future will be is not defi-
mtely known. But it is probable that a
few regular extension courses will be
evolved, with text-books and pamphlets
as a basis for study.

The Very Latest Example
of “Television”

THIs action picture of a jumping
horse is ~Nor made from a motion-
picture flm,; it shows an actual scene
from lifc as transmitted by radio di-
rect from the spot to a screcen in the
laboratory by means of the apparatus
invented by Mr. C. Francis Jenkins
of Washington. By means of this in-
pention it 1§ noiw possible to SEE mov-
fng scencs as they take place at dis-
tant points.
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HOW TO BUILD THE
PorULAR RADIO PORTABLE

Here is a_practical portable receiver—developed by the technical staff of

PoruLar Raplo—that is not merely a summer sef. for use indoors and

out-of-doors, but which will be found to be a highly efficient loop receiver

that can be used all the yvear round, for both local and DX reception. The

set can be used at home or put into its carrying case and used of: the auto-
mobile, the boat or any where a suitcase can be carried.

By LAURENCE M. COCKADAY, R.E.

Costs oF Parts: About 3100.00

APPROXIMATE RANGE: Daytime 150 miles; night, 1,500 miles

Here Are TuE ITEMS You WiLL NEep—

A—Marion loop antenna, with plug attach-
ment ; g

B—National variable condenser, .00035 mid.
(17 plates) with vernier dial;

C—Amsco potentiometer, 400 ochms;

D—Unity vernier rhecostat, with “off and
on” switch;

E—Hoyt voltmeter, 0 to 6 volts scale;

F1, F2 and F3—Dubilier Duratran radio-fre-
quency transformers;

Gl—]Jefferson No. 45 audio-frequency trans-
former ; '

G2—New York Coil audio-frequency trans-
former;

H1, H2, H3, H4, HS5 and H6—Benjamin vi-
brationless sockets for 199 tubes;

I1—Federal jack, single-circuit;

I2—Pacent jack, double-circuit;
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J—panel, 1032 inches by 1534 inches;

K—cabinet, dimensions as given in Figure 9;

L—carrying case, dimensions as given in
Figure 8:

M1, M2, M3, M4, MS and M6—C-299 or
UV-199 dry-cell tubes:

N—Red Seal dry batteries No. 6, each 114
volts (six required) ;

O—Everready “B" batteries No. 763, each
22%5 volts (four required) ;

P—Timbretone loudspeaker :

Q—New York Coil mica fixed condenser,
00025 mifd., with clips for grid-leak;

R—Daven grid-leak, 5 megohms ;

S—Everready “C” battery, No. 771,
volts (one required) ;

T—New York Coil mica fixed condenser,

.001 mfd., with lugs.

4.5
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THE ELECTRICAL WIRING SCHEME
Ficure 1: This drawing gives the correct connections for the various instruments

which are used te make up the complete circuitl,

Notice that the diagram ts draown

from RIGHT lo LEFT, so that the wiring is shown cxactly as it goes into the set when
YOu are wiring up.

HE summer season is, naturally,

an out-of-doors season. All of us,
at some time during the summer, feel
the urge to “get back to nature,” and
some of us, who are lucky enough, do
throw ourselves off the track of the
winter grind and take a vacation. Some
of us prefer to trot ourselves off to a
mountain camp. Some go on motor
tours; some prefer the cooling breezes
of the seashore; some go vachting. TFew
there are who merely want to sit in the
house, in ‘the summer heat, to sit and
listen to a radio set!

For this reason, many have considered
radio as a winter sport, an indoor sport.
But this is only as truc as people make
it, for radio broadcasting is something
that fills an important summer need.

If we could only take a portable
radio set with us to that camp up in
the Adirondacks, or on that motoring
trip through Yellowstone Park, or to
the seashore, we certainly would get a lot
of pleasure and help to while away the
time and fill the pleasant hours of rest
and recuperation.

The trouble has been that we simply
cannot take all the radio equipment we
have at our city house with us. It
would Dbe too bulky. How would we
take down the antenna from the roof
and roll it up? How would we set it
up every tinie we wanted to listen? Who
would lug the heavy storage Dattery?
Who would carry the loudspeaker?

But what would you say if you didn’t
have to bother with an antenna? What
would you say if the set could be car-
ried as easily as a suitcase? If you had
only to pull a plug and turn a dial to
listen? If there were not any storage
batteries to bother about and if the sct
would run 150 hours without any care
or further attention?

This article tells you how to make just
such a set—the Porurar Rapio Port-
able Receiver, for all around use during
the whole year.

The set is not a toy and it is not an
experiment. It is practical, it is efficient.
Anyone can make it and anyone can
make it work. It has only one tuning
control.
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VIEW FROM THE REAR OF THE PANEL

FiGure 2: This picture shows clearly the arrangement of the parts as they are
mounted directly wpon the back of the panel.

o

THE WORKING DRAWING FOR CONSTRUCTION

Ficure 3: This diagram is made from the same view as Figure 2, but it contains the
designations for the various parts. The same letters are used in the text and in the
list of parts. I
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REAR-OF-PANEL VIEW, FROM THE RIGHT SIDE

Ficure 4: Thisvpicture shows clearly the arrangement of the tube sockets and the
radio-frequency transformers; study this picture before you do the wiring.

r._...._..._._ —
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REAR-OF-PANEL VIEW, FROM THE LEFT SIDE
Ficure 5: This shows the arrangement of the andio-frequency cnd of the zworks.

Notice that the output circuits of the audio-frequency amplifier are kept widely
separated from the input circuit to the radio-frequency amplifier.
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The set employs small dry-cell tubes
and consists of three stages of radio-
frequency amplification, detector and
two stages of audio-frequency amplifica-
tion and has a built-in loudspeaker, It
1s no heavier than a packed valise.

The wiring diagram is shown fin
Figure 1.

The Parts Used in Building the Set

In all the diagrams in this article each part
bears a desiguating letter. In this way the
prospective builder of the set may ecasily de-
termine how to mount the instruments in the
correct places and connect them properly in
the clectric circuit. The same designating let-
ters are used in the text and in the list of parts
at the beginming of the article.

The list of parts here given includes the
q cxract insiruments used in the set from
which these specifications were made up;
but the experienced amatenr will be able
to pick oul other reliable makes of in-
Strumenis which may be used in the set
with equally good resulis. For cvact
duplication of resu'ts, however, we
recomnmend the paris specified to the
novice.
If instruments other than the ones listed are

used it will necessitate only the use of different
spacing of the holes drilled in the panel for
mounting them.

How to Construct the Set

After procuring all the instruments and ma-
terials for building the amplifier the amateur
should set about preparing the panel (shown
m igures 2, 3,4, 5, 6 and 7).

First of all the panel should be cut to the
correct size, 105 by 1514 inches.

Then the edges should be squared up
smoothly with a file. The centers for boring
the holes (which are necessary for mounting
the instruments) should be laid out on the
panel as shown in [Figure 6.

The holes outlined here with a double circle
should be countersunk so that the flat-head ma-
chine screws used for fastening the instru-
ments will be flush with the panel. All the rest
of the holes in this panel are straight drill
holes. Sizes for the diameter of these holes
have not heen given, but the builder will read-
ily decide what size hole is necessary by meas-
uring the size of the screws and shafts of in-
struments that have to go through the holes.

When the panel is drilled. it may be given a
dull finish by rubbhing lengthwise with smooth
sandpaper until the surface is smootlh, then the
same process should he repeated cxcept that
light machine o0il should be applied during the
rubbing. The panel should then be rubbed dry
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THE DRILLING PLAN FOR THE PANEL

Ficumre 6: This drawing shosws where to drill the holes for wmounting the instru-

ments. The correct spucings are given for the holes. The holes outlined with a

double circle should be counicrsunk so that the screws will be flush with the surface
of the panel.
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FRONT VIEW OF THE COMPLETED PORTABLE

Ficure 7: This illustration shozwws the set ready to operate.
of its carrving case and the folding loop A scf i place.

by turning the knob B.

turning knob C.

gy -

b

1y

v S

It lias been taken out
The tuning ts aceomplished

The set is put into and out of opcration by lifting or push-
g down knob D, which a'so controls the filaments.

The wvolume 15 controlled by

The aperiurve at the lower right portion of the cabinet 15 the

loudspeaker hrorn.

with a piece of cheese-cloth, and a dull per-
manent finish wal be the result. Or the panel
may be left with its origjpal shiny-black finish,
f carc is exercised so fRat it is not scratched
during drilling.

Next, mount the variahle condenser B, by
removing the dial mechanism and inserting
the” four screws and the shaft through the
panel as indicated in Figures 2, 3, 4, 5, 6 and
7, and as told in the instructions for mounting,
which come with the condenser.

Next, mount the six tube sockets H1, H2.

H3, H4, HS and H6, as shown in the same
Figures mentioned above. Be sure that vou
have the sockets pointing in the same direc-
tion as indicated in the drawing of Figure 3.
Use only two screws to each socket at diag-
onal corners, although there are four holes n
the socket. These screws should be inserted
through the panel.

Next, mount the three radio-frequency trans-
formers F1, F2 and F3 by means of two screws
cach, in the holes drilled for them in the panel,
and secure them with nuts. Use three-quarter-
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inch screws so that the screws may be used
for shielding when the wiring is being done.

When this is finished fasten down the two
audio-frequency transformers Gl and G2 in a
similar manner, as shown in Figurcs 3 and 4.

Then attach the voltmeter E, by loosening
the long screws and inserting the meter
through the large hole drilled for it in the
panel, after which the round disc is put in
place in the rear of the panel and the screws
tightened up to hold it fast. (See Figure 3.)

Place the two jacks Il and I2 in their re-

THE DESIGN AND DIMENSIONS FOR
THE CARRYING CASE

Ficure 8: This sketch can be turned over

te a sample-case manufacturer who can

make it for you out of fibre (or leather, if
you prefer).

1

spective positions, and fasten securely by tight-
ening up the two Jarge nuts on the front of
the pancl. One of these jacks is for connect-
ing an outside loudspeaker or in case head-
phones are to be used.

Now, mount the rheostat D, by removing the
knob and sticking the rheostat up against the
panel with the shaft protruding through the
hole in the panel and fasten with two screws.
Then screw the knob back on again. (See Fig-
ures 3 and 4.)

Then attach the potentiometer C with two
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screws. The whole shaft of the instruinent
comnes off with the knob in this case, by loosen-
ing a small expansion screw located in the end
of the split shaft. Fasten on the shaft and
knob when the instrument has been mounted
and adjust the pointer so that it reads cor-
rectly,

This completes the construction work on the
panel itself, and it is now ready for wiring.

How to Wire the Panel

First of all it will be noticed that the layout
of the instruments is such that the natural se-
quence of wiring follows along so that there
are no long leads which have to carry high-
frequency currents. The first radio-frequency
tube is arranged so that the connections from
it to the tuning condenser and the transformer
are very short. Likewise the connections from
the first transformer to the second tube are as
short as possible and so on.

Another important feature is the fact that
the circuits are so arranged that the back coup-
ling between stages is kept as small as possi-
ble. There are no wires or circuits of the
second stage that come close to, or parallel
with, the wiring of the first stage, and so on.

And finally, the output circuit of the audio-
frequency amplifier has been carefully ar-
ranged so that there is little capacity from it
to the input of the radio-frequency amplifier.
Otherwise the set would have an objectionable
whistle. This is the same trouble that affects
so many home-made radio-frequency scts of

\ 3/

three stages or over. As stated before, if the
set Is constructed and wired eaxactlv as shown
in Figures 1 and 2, this trouble will not be
experienced.

Start wiring the filament circuits first. Lay
the panel upon its face in the position shown
in Figure 2. Then start at the left-hand ter-
minal of the rheostat D, and run a piece of
bus-wire over to the near terminal of the last
tube, the one immediately at its left, H6. Con-
tinue on with this wire to the fifth tube, HS,
then the fourth, H4, the third, H3, the second,
H2, and on to the first tube-filament connection
at H1. This wire should be in one length and
should run alongside the sockets on the side
nearest the variable condenser until it reaches
the second tube socket H2, when it should con-
tinue on betwcen the first transformer, F1, and
the second tube socket, H2, turning at the right
edge of the set and continuing to the first tube
socket terminal on H1l. This wire forms the
negative filainent bus, from which all the tubes.
are fed with current.

Then run a wire from the left-hand post of
the potentiometer C, to the negative filainent
bus that has just been completed. Do the same
thing from the I terminals of the first and
second radio-frequency transformers F1 and
F2. These form the grid returns.

Next, start the positive filament bus at the
right-hand post of the potentiometer C and
running to the positive filament connection of
the first tube socket HI, then on to the re-
maining filament connections of the second
tube socket H2 and the third socket H3, and
to the F terminal on the third radio-frequency
transformer F3. From here the same wire
should be carried on to the remaining filament
terminal of the fourth socket H4, and then
lead it between the first audio-irequency trans-
former GIl, and the fifith socket HS, and at-
tach to the remaining filament terminal of this

= T socket. Then carry the same wire along down
o= e the left edge of the set to the last tube socket
r
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THE DESIGN AND DIMENSIONS FOR THE CABINET

Ficure 9: At the left is shown the rear view of the cabinet with the dimensions for

the compartments. Directly over this is the top view, giving the spacings and dimen-

sions for the hole for the loudspeaker unit and the hole for the baticry connections.

In the center is shown the side view and al the right are the dimensions for the two
picces that form the back cover.
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HOW TO HOOK UP THE BATTERIES
Figure 10: This drawing, if it is compared with the wiring diagram in Figure 1,
will show you exvactly how lo com:ecf_upl the batteries so that you can make no
mstakes.

H6, and attach to the remaining filament ter-
minal.

Next, connect up the variable condenser B
to the grid terminal of the first tube socket H1
and the center post of the potentiometer C.
Then counect the variable condenser C to the
jack I1 by means of two pieces of flexible wire
twisted together, as shown in Figure 2.

The next job will be to finish up the plate
and grid connections from all the transform-
crs to the tube sockets, including the fixed con-
denser ) and the grid-leak R, as indicated in
the wiring diagram in Figure 1.

Next, wire the two voltmeter connections
across the two filament busses, one side to the
positive and one side to the negative.

Now wire up the by-pass condenser T across
the primary of the transformer Gl.

Then wire up the last jack I2 and the con-
ncection work i1s finished, except for placing
the flexible leads that run down to the “A”
and “B” batteries and to the “C” battery, and
the flexible leads to the loudspeaker.

Make all these wires about three feet long
and later they can be cut off to the right length
when the batteries are being connecte Z.

The lead for the positive “A" battery should
be soldered on to the wire running to the right-
hand post of the potentiometer C. The lead
for the negative “A” battery should be {fast-
ened to the right-hand terminal of the rheostat
D, the terminal that has been as yet uncon-
nected.

The lead for the negative “B” battery should
be fastened to the same point as the positive
“A” battery lead.

The lead for the 45-volt detector positive
“B" battery tap should be soldered to the ter-
minal marked “B"” Bat. on the first audio-fre-
quency transformer Gl.

The lead for the 90-volt amplifier positive
“B” battery tap should be soldered to the ter-
minal marked B on the second audio-frequency
transformer G2.

The lead for the positive “C" battery should

be soldered to the same point as the negative
“A” battery lead.

The lead for the negative “C” battery should
be fastened to the terminals marked F on both
audio-frequency transformers Gl and G2

The two leads running to the loudspeaker P
should he soldered to the two inside terminals
of the jack 12.

Refer carefully to the wiring diagram in
Figure 1 and the illustration shown in Figure
2 for the correct way to hook up the set and
the proper way to run the wires. If this is
done no trouble should be experienced.
~ Shielding the set is accomplished by solder-
ing the two filaiment busses to the heads of the
screws that pass through the panel J and the
hard-rubber cases of the three radio-frequency
transformers, F1, F2 and F3. These screw
heads are closer to the hand, while tuning,
than the transformer windings, and, if they are
kept at filament potential, they form an effec-
tive shicld agdinst body capacity and eliminate
the losses from eddy currents that occur when
large plate-metal shields are used for this pur-
pose. DBe sure that you leave no excess sol-

‘dering flux to run down into the jacks or onto

the insulating parts of any of the transformers
or the windings.

The wiring is then complete and the cabinet
can be worked up for mounting the set, the
batteries and loudspeaker.

The Cabinet and Loudspeaker

The dimensions and general arrangement of
the cabinet are shown in Figure 9, This
should be constructed of some kind of hard
wood, preferably mahogany or walnut. It
should be made from :-inch stock.

The builder, if he is handy with carpenter’s
tools, can make it himsel. Otherwise the
drawing given in Figure 9 may be turned over
to a cabinet maker who will understand just
how to make it. It will be noticed that the
cabinet is divided, by means of two partitions,
into three compartments. Looking from the
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back of the cabinet (with the two back pieces
removed) these compartments are: Upper
compartment, for the set itself; lower-left
compartment, for the loudspeaker P; lower-
right compartment, for the “A)’ the “B"” and
the “C" batteries.

The loudspeaker P is screwed to the shelf
of the cahinet and its actuating receiver sticks
up through the round hole cut for it in the
shelf. The speaker s held by four wood
screws. See Figures 9 and 11. The violin
shaped part of the loudspeaker should bhe re-
moved, as it 1s not used,

There is also a rectangular hole cut into the
front of the cabinet through which the signals
can be heard when the set is put into opera-
tion. The dimensions for both of these holes
are clearly shown in Figure 9.

The cabinet should also be equipped with
a leather strap fastened onto each side of the
cahinet (see FFigure 9) to facilitate lifting the
cabinet and set out of the carrying case, when
it is desired to install it permanently in the
home, or for changing the batteries. Other-
wise the set can be left in the carrving case,
for it will operate as well in or out.

When the cabinet is ready, the set can be
attached to it as shown in Figures 6 and 7,

by means of wood screws fastened through
the panel J into the edges of the cabinet. Use
long narrow brass screws for this purpose, as
well as for fastening the sides of the cabinet
together. Do n0¢ use iron screws.

Connecting Up the Receiver

First, connect up the two flexible leads from
the jack 12, to the loudspeaker unit P. It will
probably be necessary to loosen the screws in
the panel J and set the panel up on edge to do
this. Then insert all the other flexible leads,
for the battery connections, through the hole
drilted for them into the battery compartment.

These leads should all be tagged and stuck
through one by one so that no mistake is made
in connecting to the batteries.

Place the six dry cells N in two rows of
three ecach, with the terminals facing as shown
in Figure 10. Then place the six battery
jumpers in position as shown in the same
Figure.

Tie the batteries in the correct position
with a strong piece of cord and set them: in
front of the opening to the battery compart-
ment with the positive terminal toward the
back, or nearest the compartment. Now se-
lect the positive “A’" battery lead running to

REAR VIEW OF THE COMPLETED SET

Ficure 11: This picture shows the set with the batteries connected and put in place.

It shows the pancl set on top and screwed down and the loudspeaker mstalled and

connected up. All that remains to be done is to screw on the two back pieces and
the set wwill be fully enclosed.
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From a photograph made for PopuLar RADIO

THE “POPULAR RADIO PORTABLE” RECEIVER IN USE

One of the prime advantages of this set lies tn the fact that it is at all timnes ready
for service and may be as casily transported as a suitcase. It is an ideal receiver
for summer-time radio.

the set and fasten it firmly underneath the bind-
ing post of the positive end of the “A” battery.
Then push the batteries back into the com-
partment. Then take the negative “A” bhattery
lead rumning to the set and attach it to the
negative binding post of the negative end of
the “A” battery.* (See Figures 1 and 10.)
Now obtain a piece of heavy corrugated
cardboard, such as is used for packing cascs,
and cut a piece that will fit the compartinent
and lay it so that it covers the “A” batterics
N, completely. The “B” bhatteries, Q, can then

be hooked up and set on top of the “A” bat-.

te-res without fear of a short circuit.

To hook up the “B” hatteries connect them
in series and set them in two rows of two Dhat-
teries each, edgewise, and then attach the posi-
tive “B” battery lead, running to the ampli-
fiers in the set, to the positive 90-volt terminal,
which should be placed so that it goes first into
the compartment. Then connect the positive
“B" bhattery lead rumnning to the detector in
the set, to the tap on the “B” battery that will
give 45 volts, or between the second and third
batteries, O. Now finish up by connecting the

* The middle terminals of the dry cells are. posifive
terminals and the outside terminals of the dry cells
are negabive terminals.

negative “B” hattery lead running to the set,

to the negative terminal of the “B” battery, O.
Then push the “B” bhatteries into the com-
partment on top of the “A” batteries as far
as they will go. ;

This will leave just enough room for the “C”
hatteries. This should be connected to the two
remaining. leads running to the set. Bec sure
that the “C” hattery is connected with the nega-
tive terminal toward the grids of the two
audio-frequency amplifiers and the positive ter-
niinal connected toward the filament. {See
Figure 1.)

When this is done, screw on the lower por-
tion of the back of the cabinet and the battery
connections are completed and will not have to
he bothered until vou have worked the set for
150 operating hours or more. Be. sure to fol-
low out the connections of the batteries as ex-
plained in the text and according to the dia-
gram in Figure 1,

The set is now ready to put into operation.

Operating data
Place the six tubes (UV-199’s or C-299's)
in their respective sockets. This can be done
by inserting the hand with the tube in the open-
ing left in the rear of the set for this purpose.
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Or, if the tubes stick, and are not easy to get
in, loosen the screws in the panel J and tilt the
panel up. However, first be sure - that the
rheostat D is turned fully off by revolving in a
counter-clockwise direction until it *stops.”
The rheostat, D, also has a filamen* switch in-
corporated in it and all that is necessary to
start the set into operation is 1o pull the knob
up. Pushing it dowmn cuts off the “A” battery
current and shuts the set off.

Next, insert the loop A in the middle jack I1
as shown in Figure 7

Set the potentiometer C at about half way
and rotate the variable condenser B until a
signal is picked up. Then rotate the poten-
tiometer C in either direction until the signal
is amplified or cut down to the desired
strength.

~ This is really all there is to tuning in.
very simple.

It is

The whole set may be placed any-
where, on a table, on the floor, on the
ground, in a car, on a boat, or in any
other place. A fibre case such as
shown in Figure 8, which gives the
dimensions for the set compartment and
the loop and phone comipartment should
be obtained for catrying the set around

when 1t 1s used out-of-doors.*

The set can be slipped easily into the
case and taken out on a picnic or any-
where,

In testing out the set in an automo-
bile, the author traveled over 100 miles
in the daytime, and had no difficulty in
picking up the broadcasting stdtions
signals at this distance with enough in-
tensity to operate the loudspeaker satis-
factorily,

In the evening, on one motor trip
through the city of New York, running
down Riverside Drive, enjoyable recep-
tion was obtained from two Chicago
stations, from Pittsburgh, Springfield,
Washington, Boston, and Cleveland, as
well, of course, as from all the local
stations.

The set should prove ideal for sum-
mer use,

* For readers PopuLAR
Rapio will furmish, upon request, the names and ad-
dresses of firms that will make up the sample case
to order.

the conventence of our

Why This Is a Radio Summer—

{ There are now 591 broadcasting stations in the United States; no
town or hamlet need be without a broadcast program.

1 The power of‘ the broadcasting stations has been increased and their
radiation cfficiency increased by improvements in antenna systems.

| The efficiency of receiving sets generally has been vastly increased.

 The loop tvpe of receiver has come into vogue—particularly the
portable set with self-contained aerials, which is easily carried on vacation

and business trips.

{| Inter-connecting systems of broadcasting have been developed so
that important stations are now simultaneously broadcasting important

features.

 Re-broadcasting from high-power stations is being done through
relay stations scattered throughout the country,

. T More important sporting events, musical programs, political gather-
ings and church services are heing broadcast than ever before—and are
covering the entire country on a scale that has never before been possible.
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The successful operation of your set may depend upon such a tiny part as a grid-
' leak (shown in the author’s hand).

Important Tritles

—THAT MAKE OR MAR YOUR RECEIVING SET

What is a grid-leak? What does it do? Whatis a grid
condenser for? What is the purpose of the “C” bat-
tery? Why do most new circuits incorporate them in
their make-up? These are some of the questions that
the author answers in this simple explanatory article.

By EDWARD THOMAS JONES, A.LRE.

T was Dr. Lee De Forest who, while
conducting further research work on

vacuum tubes in 1908, discovered that
by inserting a small condenser in the
“grid” circuit the sensitiveness of the
tube as a detector of feeble electric
waves was materially increased.

Dr. De Forest points out in his patent
“that in order to prevent the grid and
plate members of the vacuum tube from
receiving an electrical charge from the

e

‘B’ battery supply, I insert the condenser
(grid condenser) in the otherwise mc-
chanically closed circuit (See Figure 1)
and find that the presence of this con-
denser produces a great increase in the
sensitiveness of the oscillation detector
as determined by the very marked in-
crease in the sound produced in the tele-
phone receivers.”

The small (.00025 mfd.) condenser
inserted in the grid circuit permits the
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high-frequency oscillations to pass to the
grid while the “B” Dbattery voltage is
stopped. The grid condenser is often
referred to as a “stopping” condenser.

The grid condenser, therefore, should
be of efficient design, so that therc will
not be any appreciable loss of radio-
frequency energy and at the same time
the condenser must be capable of stop-
ping the “B” battery supply shown in
the drawings (between the grid and
plate of the tube). .

There are a considerable number of
erid condensers on the market. Some

of them are really poor, hut there are a
few reliable makes which are highly
efficient.

Late in the yvear 1913, Langmuir made
application for a patent on the grid-leak.
His patent was finally allowed five years
later.

The grid resistance (See IFigure 2)
acts to assist the grid of the vacuum
tube in resuming a potential equilibrium
before the next wave-train 1s impressed
on it.

The grid of a vacuum tube, even
though not maintained at a pre-deter-

=l

.4 o
7— o —
O
rs=——lsjoo
AN OLD FORM OF DETECTOR CiRCUIT—
FiGure 1A: An early -form of detector circuit, in which” the grid condenser was
nol nsed.
||
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—AND THE IMPROVED CIRCUIT

Ficure 183:

The same circuit as showun in Fryure 14, cxcept that the grid con-

denser (as indicated diagrammatically by the heawy arrow) las been added and the
sensitivity of the circuit greatly increased.
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THE SAME CIRCUIT—WITH A GRID-LEAK ADDED

Fioure 2:

The grid-leak is shown at the heavy arvow.

This small device tends to

keep the grid of the tube at a proper voltage for most efficient operation.

|
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WHAT THE “C” BATTERY DOES TO THE CIRCUIT

Figure 3:

amplifier (as indicated by the arrow), helps to keep the grid at a proper negative

potential and eliminates a large amount of distortion as well as prolonging the life
of the “B” batteries

mined potential, assumes a negative
charge as it receives clectrons from the
filament. Dr. Langmuir points out

that this charge (the grid potential) is
determined by the surface of -the grid
and by the rate at which the charge may
leak off to the filament.

When the grid is positively charged
it attracts electrons from the flament
at a rate varyving with the degree of
positive charge. When the grid is
negatively charged its electron attract-
ing power decreases with the amount of

The “C” battery, when added to the grid circuit of an audio-frequency

negative charge until a value is reached
at which no more electrons are passed
through the grid.

Therefore, we see that both the grid-
leak and the grid condenser are im-
portant though small, items of the radio
receiver,

The capacity of the grid condenser as
well as the value of the grid resistance
should he so chosen that the grid will be
supplied with the greatest possible volt-
age charge from incoming signals and
still will have resumed its equilibrium
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IMPORTANT

before the next wave-train has arrived.

In the early part of 1912 Lowenstein
made a patent application on the “C”
battery. In his specification Mr. Lowen-
stein said: ‘“the theoretical considera-
tions involved are somewhat abstruse
and are not fully understood; but the
advantages of the ultranegative connec-
tion is fully established by repeated tests
which I have carried out in. actual prac-
tice. I therefore note the fact without
attempting to explam it.”

We also know that the volume and
clearness of speech and music heard in
the headphones or loudspeaker is ma-
terially improved when a “C” battery of
correct potential is inserted in the grid
circuit. This is because the grid of the
tube can be operated at the portion of
the characteristic curve where either de-

- —re— A - —
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tection or amplification takes place at
best efhciency. _

The “C” battery, therefore, not
only improves the quality of reception
and increases the volume, but 1t cuts
down the plate current and lengthens
the life of “B” batteries.

For instance, two UV 201-A tubes
operated at 90 volts plate potential
an amplifier circuit without “C” bat-
tery were found to draw 11 milli-am-
peres. When a 3-volt “C” battery was
inserted, the drain wis decreased to 6
milli-amperes. When the “C” Dbattery
was increased to 7'4 volts the drain
dropped to 2 milli-amperes.

It is clear, therefore, that the life of
the “B” battery can be increased by the
application of a “C” battery of correct
potential, as is showr in Figure 3.

International

A JAPANESE SCIENTIST WHO SENDS

PHOTOGRAPHS BY RADIO

What are reported to be “the first pkatog_raphs cver sent by radio” in the realms
of the Mikado werd transmitted by Mr. Takeuchi, an engineer connccted with the

~laboratory of the Mitshubishi Trading Company.

The apparatus is shown above.
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Selective Crystal Circuit

Question: T have a variometer, a
variocoupler, and a .00l mfd. variable
condenser, and I would like to make these
up into a simple crystal set for my uncle
to listen 1n on. He lives within a mile
of a big broadcasting station and 1 think
the crystal set would give hiun satisfac-
tion at this distance. He likes the head-
phones best, anyway. Will you recom-
mend a hook-up for me to use?

ALFRED |. WHITE

Anxswek: We have drawn a circuit for you
which you will find in Figure 1.

You will notice that the variable condenser
1s connected in the antenna circuit, which it
controls. The wvariometer is used for tuning

the secondary circuit, and the variocoupler
varies the coupling.

The Polarity of the Electron

QuestioNn: What is the general under-
standing about the charge on the elec-

vAe.

tron? Is it generally conceded that it is
positive or is it negative? I am sort of
rusty on tlus subject, and have gotten
into an argument about it.

H. M. B.

Awnswer: The clectron is considered to be
a negative charge.

Radio Frequencies
QuesTioN: What is the lowest fre-
quency of an alternating current that is
spoken of in radio literature as “radio
frequency”?
{'rRANK G. STEPHENS

Answer: About 10,000 c¢yeles-per-second,
Audio-frequency currents begin at higher fre-
quencies than this, it is true, but they run down
to ahout 16 cycles-per-second, while the radio
frequencies run upwards. The highest radio
frequencies in everyday use are the lowest
wavelengths used m  experimental amateur
transmitters and they run up as far as 3.000,-
000 cycles or more.

There is a portion of the audio-frequency
range which overlaps with a portion of the
radio-frequency range.

DET

4,

il
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Ficure 1: 4 stmple crysta. receiver tunea with a variomeler and & variable

condenser,
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A Heterodyne Receiver for Ama-
teur CW Telegraphy

QuesTion : Please give me a hook-up
with one stage of tuned-radio-frequency
amplification, and a vacuum-tube detec-
tor, with a separate oscillator, for hetero-
dyning CW signals.- Also give the con-
stants that should be incorporated for
work on or about 200 meters. 1 don’t
want any audio-frequency amplification
as I want to work with the headphones.
[ want to put the whole outfit in one cab-
inet that can be placed on my operating
table In my transmitting station.

H. B. C.

ANswER: The circuit you need is given in

Figure 2. The constants for this circuit are
given below, together with the list of parts:

L1 and L2—primary and secondary coils of
a low-wave variocoupler;

RFT—rddio-frequency transformer composed
of two honeycomb coils, size L-35,

mounted in a double-coil mounting;

L3—honeycomb coil, size 1L-25 or.L-35;

L4—oscillator coil, consisting of 30 turns of
No. 18 DSC wire wound on a 3-inch com-
position tube. This coil should be tapped
at the center;

L5—exploring coil, consisting of 15 turns of
No. 18 DSC wire wound on a 3-inch com-
position tube;

VClI, VC2, VC3 and VC4—variable condens-
ers, .0005 mid., with low minimum ca-
pacity ;

Gle:ilnd GC2=—nica fixed condensers, .00025
mfd.;

C—mica fixed condenser, 0005 mid.;

P—potentiometer, 400 ohms;

GL1 and GL2—variable grid-leaks;

R1 and R3—filament rheostats, 30 ohms;

R2—-filament rheostat, 0 ohms;

TEL—telephones.

The first and third tubes are hard tubes and
the second tube is a soft detector tube. The
third tube is the oscillator which is used to
heterodyne the CW signals and make them
audible.

This system can he used instead of the usual
regenerative circuit arrangements so common-
ly used by the amateur for the reception of
CW signals.
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IiGure 2: A heterodyne receptor for CH work on low wavelengths which is excep-
tionally satisfactory for amateur code work.
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Tuned-radio-frequency Amplifi-
cation with Honeycomb Coils

QuesTion: Will you please give me
a circuit that can be used with honey-
comb coils, and which will employ one
stage of radio-frequency amplification in
combination with two stages of audio-
frequency amplification? 1 want to use
a vacuum-tube detector of the soft va-
riety with this oufit if it is possible.

Marius DuvaL

Answer: You will ind a circuit that should
be- what you require in the diagram in Figure
3. The parts you will need are the following:

L1—honeycomb or duolateral coil, size L-75;

I.2—honeycomb or duolateral coil, size L-50;

I.3—honeycomb or duolateral coil, size L-75,

VCl—variable condenser, .001 mfd

V(C2—variable condenser, .0005 mfd.;

VC3—variable condenser, 00025 mfd.;

GC—mica fixed condenser, .00025 mid.:

C—mica fixed condenser, 0005 mid.;

GL—variable grid-leak;

P—potentiometer, 400 ohms;

Rl1, R3 and R4—fAlament rheostats, 30 ochms;

RZ2—filament rheostats, 6 ohms;

J1 and j2—telephone jacks, double-circuit;

J3—telephone jack, single-circuit;

AFT1 and AFT2—audio-frequency amplify-
ing transformers.

The tubes recommended in this circuit are
three IDV2 tubes, or three UV-201-a tubes or
three C-301-a tubes for the amplifiers, and one
C-200 or one UV-200 for the detector.

The “B” battery should he tapped at 22

volts for the detector, with the full 90 volt on.

the plates of all the amphﬁers

Sets That Work Without Qutdoer
Antenna Attachment

QuestioN : Is there any receiving set
on the market that works without having
to put up extensive antenna equipment
on the roof and without having to string
a lot of wires around the room? If so,
where can I get information regarding
such equipment?

Aran F. JeromE

Answer: Yes. The super-heterodvne is one;
the reflex set 15 another; and some straight
radio-frequency sets will serve for this pur-
pose. We recommend that you write for de-
scriptive bulletins to the following concerns:
Radio Corporation of America, Operadio Cor-
noration, Deforest Radio Tel. and Tel. Co.,
Murad, Acme, and others that you can find
in the advertising pages of this magazine, that
advertise sets of this description.

Moisture on Coils

QuestioN: Will moisture damage the
efficiency of radio coils?

]. F.

Awnswer: Yes. This will cause leakage be-
tween turns and will detract greatly from the
signal strength that you should get if the coils
were thoroughly dried out. If you have a set
in this condition it would be a good thing to
put it on a shelf over a stove and let it heat up
over night. Do not allow it to get too hot, or
the insulating material in the transformer
windings may melt and run out.
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FiGure 3: Circuit employing one stage of impedance-coupled radio-frequency ampli-
fication with vacuwm-inbe detector and iwo stages of auwdio-frequency amplification.
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Is There Danger from Lightning?

QuesTioN: Is there any danger from
Hghtning hitting an antenna over the

house? Does the antenna attract light-
ning?
D. F.
ANSWER: There is no more chance for

lightning to strike a radio antenna than for it
to strike a steel building, a fire escape, a smoke
stack, or any other elevated structure.

The ground attracts lightning, or, in_other
words, lightning usually discharges from the
clouds to the. carth, and some lightning dis-
charges arc miles in length. Tt is, thercfore,
improbable that such a small thing, relatively.
as a receiving antenna would canse a deviation
for such a gigantic clectrical discharge.

Tn the last ten vears we have heard of only
two or three instances where lightuing has
struck near an antenna, and this percentage
would indicate that the discharge would have
hit the same spot whether the antenna were
there or not.

Gold-plated Bus-wire

QuestioN: ls gold-plated bus-wire
anv hetter to use 1o wire a set than the
ordinary tinned bus-wire?

Warter G. Fern

Axswer: The gold-plated wire cannot oxi-
dize, and this is claimed to he one of its advan-
tages. However, the oxidation that forms on
tinned-copper bus-wire affects its radio-ire-
quency resistance to such a small extent that
we do not think this advantage imeans very
much. The gold-plated wire does make a nice
looking job, though.

What Is the Best Wood to Use for
Cabinets for Radio Sets?

Question: I have built a four-circuit
tuner with five tubes and want to make
a fine cabinet to use with it. I am
rather handy with tools, and think I
can make a good job of it. What wood
would you advise?

K. N. M.

Answir: Either mahogany or walnut makes
a good-looking job. Be sure that vou get real
kiln-dried stock or it will warp out of shape
after yvou have worked it

Correct Voltage for Dry-cell
Detector Tubes

Qurstion: How many volts should
ordinarily be used on drv-cell tubes
when they are used as detectors?

R. B. AxTON

Answer: 45 volts is usually more efficient.

The Craig Neutrodyne

QuesTion: 1Does the Craig neutro-
dyne described in the April issue give

reallv good loud reception and is it
sensitive to distant signals?
A. D. TorcHIO

AwnswEr: This set produces an exceptionally
good quality and strong suzua] from both local
and distant stations. It is a really efficient and
easily controlled recciver,
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Circuit for Filament-lighting
Jacks

QuestioN: I am sending you a hook-
up of my three-circuil tuner, with two
stages of audio-frequency amplification
added to it. What I would like to get
would be the additions necessary to add
filament-lighting jacks (automatic jacks)
to it. Would I have to change the cir-
cuit around much? Would the constants
for the circuits have to be changed any?

If you can, will you please give me the
corrected circuit with the filament-con-
trol jacks and also a list of correct con-
stants to use with the circuit?

J. . RusseLL

AxswiR: The diagram in Figure 4 gives
the circuit you require. Tor best operation
vou should use parts having the following
constants :

L1 and L2—primary and secondary coils of a

variocoupler, 180 to 600 meters;

VAR—variometer;

VCl—variable condenser, .001 mfd.

V(C2—variable condenser, .0005 mfd.;

GC—mica fixed condenser, .00025 mfd.;

C—mica fixed condenser, .0005 mfd.;

GL—variable grid-leak;

Rl—flament rheostat, 6 ohms:

R2 and R3—filament rheostats, 30 ohms:

J1 and J2—automatic-lighting jack, double-

circuit;

J3—automatic-lighting jack, single-vircuit;

AFTY! and AFT2—audio-frequency ampli-

fying transformers.

The first tube should be a “soft” detector
tube and the other two tubes- should- be hard

—AJojofalo iafafe
B2z4Vv B674N.

tubes of the thoriated-filament variety.
Use a variocoupler and a variometer that
has little or no dope on the windings.

Squeaks from a Power Amplifier

QuesTtion: I have a Western Electric
10-a power amplifier, and lately it has
developed a steady squeak or whistle.
How can I stop this? I don’t know
the slightest thing about electricity and
the whole set was given me for a birth-
day present by a nephew. It worked
very well for three months until this
whistling sickness struck it.

G. G. B.

AnswER: Get a new set of “B” batteries.
You had better ask the dealer to send a man
dround {0 put them in for you.

A Resistance-coupled Amplifier
for the Super-heterodyne

Question: How would a resistance-
coupled amplifier work with the super-
heterodyne? Would it require more
stages than the transformer-coupled
amplifier recently described for this use

in your magazine?

Twuos. F. FLynn

ANSWER: A resistance-coupled amplifier
should work well in this connection. - You will
have to. use .two or three more stages, how-
ever, than if you use the amplifier described.
The control should be quite'simple and stable.
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Ficure 4: This diagram shows how to add auntomatic lighting jacks to a popular
regenerative hook-up.
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What Tools to Use

QuesTtion: What tools are necessary
for a man to have to make a set prop-
erly? I am absolutely sold on the 1dea
of building a set since looking at the
instructions given in your magazine.
They are so complete that I believe any-
one could follow them. Now I want
to know what tools I need.

DoxaLp RogerTSON

Answer: The following tools are essential:

One electric soldering iron with a small tip;

set of screw-drivers up to !4 inch; ,

complete set of drills, including countersink;

one hreast drill;

one brace;

set of wood drills;

strip solder;

one can of soldering paste;

two pairs of pliers, with cutters;

one hacksaw ;

hacksaw blades;

one handy jackknife;

set of small socket wrenches for hexagon

nuts,
set of small files, including triangular and
rat-tail ;

bus-wire;

one match stick.

The match stick is used in applying the sol-
dering paste.

Single-cotton-covered Wire

Question: Do you advise the use
of SCC copper wire for the windings
of coils? I am going to make one of
vour sets and have read two articles on
the set I want. The first article pub-
lished about a vear ago called for single-

cotton-covere: wire but the more recent
article calls for double-silk-covered wire.
Is this ar improvement?
L. S Wuite
Answer: The DSC wire is best. There is

less chance of a short circuit between turns
and it collects less moisture.

Can the Automobile Battery be
Used to Light Tubes?

Question: Would it be possible for
me to run two wires down to my garage
to the car battery to light the filaments
of the tubes used in the radio receiver?

JouN PRENTICE

ANsSwER: The battery, if it is a 6-volt one,
will be suitable. However, if it is to be used
for the radio set, it should not be placed more
than 25 feet away from the set. This is be-
cause the voltage drop in the wires leading
from the car to the set may be too great and
the voltage that finally is applied to the tubes
will be too low if the distance between the
two is too great.

Capacity of the “Secondary”
Condenser

Qurstron: What is the proper size
of condenser to use across the secondary
coil of an ordinary variocoupler for
covering the American broadcasting
wavelengths ?

FranNnKk BENsON

Answer: The capacity to use is .0005 mid.
This is usually known as a 23-plate condenser.
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Is There a New Universe Still
Smaller Than the Electrons?

O~xe of the most startling discoveries of
modern science is the complexity of things
that are almost infinitely tiny. Atoms are
small enough; so small that the tiniest dust
mote contains’ billions of them. And inside
these tiny atoms-we have discovered the well-
ordered universes of electrons. It reminds
one of the old jingle about the small bugs
and the still smaller bugs “and so ad infinifem.”
We find small particles and then ‘still smaller
particles and so on, perhaps not to infinity,
but to far tinier dimensions than anyone would
have dared to predict a generation ago.

And now we must consider, it seems, the
possibility that there exist in the universe some
particles as much tinier tlian electrons as elec-
trons are tinier. than paving stones or billiard
balls. These new small particles—the latest
.approach to the “infinitenr” of littleness—are
not particles of matter as we know it; they
are particles of light.

It has conmmmonly been considered that Sir
Isaac Newton, great scientist that lie was, made
one mistake; he helieved that light cons1sted
of palt:cles_ These particles were shot out.
he thought, from any glowing material like
the flame of a candle. much as bullets are shot
out of guns. Newton still betieved this when
he died.

Afterward other scientists came along with
experiments that scemed not to be explainahle
on the basis of this particulate or ‘“corpuscu-
lar” theory of light and there.grew up gradu-
ally in men’s minds the wave theory of light;
the theory that most scientists now hold. Now
this theory is suffering, in its turn, the fate
of its predecessor. There are facts that will
not fit well into the wave theory. How this
is resulting in the development of the so-called
quantum theory of light has been told already
in this department.*

And now the quantum theory is leading
scientists back to the old light-particle or cor-

* Porurar Rapio for February, 1924, page 207,

E. E. Free

puscular theory of Sir Isaac Newton. Per-
haps that long-dead genius was as right in this
as he was in so many other guesses that he
made about the nature of the universe. Per-
haps it has Dheen the rest of us, not he, who
have heen wrong.

The latest attempt to develop a theory of
light particles is that of the French nobleman
and distinguished scientist, Louis, Duc de
Broglie. Starting from known and accepted
facts, including those troublesome facts that

“do not fit well into the wave theory of light,

82

Doctor de Broglie has deduced mathematically
what some of the properties of the light par-
ticles must be like*

They will not be, of course, much like par-
ticles of matter. Yet they will have the prop-
erty of mass, the property that manifests itself
under ordinary circumstances as what we call
weight. The mass of one light particle has
been calculated and comes out as ahout ten
septillionths of the mass of an electron.

Remember that hydrogen is the lightest sub-
stance in the world and think of as much hy-
drogen gas as would occupy the space of a pin
head. In this tiny space there will he some
1,000,000,000,000,000,000 atoms. From this you
can get a feeble idea of how little one hydro-
gen atom weighs. Now an c¢lectron weighs
only about 1/1800 as much as this. A pretty
small “bug,” vou would say: pretty well down
toward the limit of the infimtely little.

But the particle of light, the new “quantum”
that the Duc de Broglie has worked out. has
a mass only 1/100.000,000,000,000,000,000,000 as
great as the mass of one electron. If the size
of these tiny light particles bears any ordi-
nary relation to their mass (as it probably
does) and if vou were the size of one of them,
vou might wander around for centuries inside
one single eclectron and never even find out
that you were inside of anvthing. The elec-
tron would be as much larger than you as the
blue vault of heaven is larger than a man.

This idea lcaves the imagination aghast.

* A Tentative Theory of Light Quanta,” by Louis
de Broglic. The Phitosophical Magazine (London),
vol, 47, page 44¢ (February, 1924).
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The universe of atotns was wonderful when
we first found it. Then came the universe
of electrons inside the atoms; whole solar sys-
tems far more complicated than the system of
the sun and planets on which we ride. And
now we are to have, the scientists suspect, still
another universe inside the clectron. And out-
side it too, for if the Duc de Broglie is right,
all light is composed of these tiny particles.
Some of them are locked up, perhaps, inside
the electrons of matter. Others get out from
time to time and light our lamps or help make
plants grow or bring us news of distant stars.

Doubtless radio, too, is made up in some
way of these inconceivably tiny particles.
Radio waves and light are apparently different
varieties of the same thing. If light is really
made up of particles and not of waves, the
thing that carries radio is doubtless of similar
constitution. It may be convenient to speak of
radio “waves” just as it is convenient to speak
of ‘“wavelengths,” though strict accuracy
would force us to use “frequency” instead.
But what seems to be a “wave” in radio may
be an appearance only. The real thing, the
quantum theory suggests, may be something
very different. Perhaps a small, rapidly-mov-
ing particle; perhaps something else.

Whatever these details, it begins to be ap-
parent that just as all material things are mere-
ly manifestations of a world of atoms and
electrons which is invisible, .so the clectrons
themselves are mercly manifestations of some-
thing smaller. Professor J. H. Jeans, one of
the most distinguished of British scientists,
puts it this way: “It seems difficult,” he said,
“to interpret this conception * * * except
by supposing that the eclectric forces with
which we are familiar are to be regarded as
manifestations of a sub-universe more fine
grained than anything we have so far imag-
ined.*

In the last years of the nineteenth century
the discovery of radioactivity opened up a new
and revolutionary chapter of science; that of
ctectron physics. There is every probability
that we stand today at the beginning-of another
chapter that is to be still more revolutionary;
the chapter that will deal with the quantum
particles of light.

Is the Brain a Broadcasting
Station?

IT has been suggested several times in the
past ten years that radio waves of some kind
are sent out involuntarily by the brain and that
these waves explain the puzzling phenomcena
of telepathy. The so-called “N rays” were
much discussed some years ago. More recent-
ly a French student, the Abbé Rochu, has pub-
lished a book on what he calls “Human
Waves."t The usual suggestion is that some

* “The Present Position of the Radiation Problem,”
by J. H. Jeans. The Eighth Guthric Lecture. sum-
marized in The Proceedings of the Physical Socicty
(London), vol. 35, pages 222-224 (August 15, 1923).

t The book of Abbé Rochu is referred to by Mr.
Joseph Roussel in Radio-Eléctricité (Paris), vol. 5,
page 117 (March 19, 1924). In the same publication
for October 15, 1923, there were some other sugges-
tions along the same linc,
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undiscovered and mysterious variety of radia-
tion i1s produced by the thinking human brain
and can be perceived, on occasion, by other
brains.

To most scientists these speculations do not
seem particularly attractive. It is true that
nerve action and brain action are undoubtedly
electrical in their nature, It is reasonably

Kadel & Herbert

IS THIS A GUN FOR BULLETS
OF LIGHT?

A distinguished French scientist believes that

light is composed of werv tiny particles shot

out from luminous maierials Iike bullets from

a gun. This great lighthouse lamp wonld emit

each second more than a billion billion billions
of these light particles or “quanta”
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certain, therefore, that any nervous process,
including thought, wili produce some kind of
electromagnetic disturbance in the ether. All
electrical changes produce such disturbances.
The “static” that a radio set picks up from
street-cars or X-ray machines or even from
electric door-bells is a case in point.

But this sort of thing is a long way from a
definite “ray” or “wave” that can be related
to thought or to living matter. Such rays or
waves are not impossible. All scientists would
agree that they might exist. But science con-
siders, with excellent rcason, that there is
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Courtesy of The Scientific American

DRAWINGS BY TELEPATHY

At the left are the original drawings of a

howse and a cup; at the right are the aftempts

made by the subjcet to reproduce by mental

telepathy the original drawings, which the sub-
jeet had nof scen.

“nfost conservative scientific circles.

small profit in the investigation of remote pos-
sibilities.  Science takes one step at a tunec.
Before we begin speculating about transmis-
sible “human waves” let us first determine, if
we can, whether such a thing as mental telep-

_athy really exists at all.

Theré was a tine not so long ago when no
respectable scientist dared speak of telepathy
as even thinkablee He would have been
laughed out of his profession. But that has
changed. The possibility that thoughts may
be transferred from mind to mind otherwise
than by the usual senses is now admitted to be
a proper subject for investigation in even the
Professor
Gardner Murphy of Columbia University is
conducting extensive experiments in this fieid.

. Dr. R. H. Gault of Northwestern University

is engaged in another scries of tests, in some
of which he has used the Chicago broadcasting
station at the Edgewater Beach Hotel,

A third test of telepathy was carried out re-
cently from Station WOR under the auspices
of the editors of the Scientific American. And
in a recent issue of this same publication there
are reported some remarkable German experi-
ments carried. out recently hy Dr. Carl Bruck,
an ofticial adviser of the Sanitary Department
of the German Government and a well-known
physician of Berlin.*

In alt of thesc tests the.procedurc is sub-
stantially the same. One person thinks of a
word, an idea, a drawing or something eclse.
The other person tries to discover, without
being told, what it is that the first person is
thinking of. In the experiments from bhroad-
casting stations listeners are asked to try to
receive some idea which is not named but upon
which the speaker or other persons at the
broadcasting station are concentrating their
minds at that moment.

The experiments of Dr. Bruck seem to have
been the most careful and complete that have
been carried out so far. If we assume the
doctor’s good faith and competence—neither
of which there seems reason to doubt—we
must admit that he has secured favorable cvi-
dence of considerable strength. A few of the
drawings obtained in his experiments are re-
produced on this page.

With a little more evidence of this sort we
shall be compelled to admit that something
of the nature of mental telepathy does actu-
ally occéur; perhaps not alwavs but at least
on some occasions. Then will come the real
problem for the physicist and physiologist; the
problem of finding out how it happens.

It smay be radio waves of some kind. The
thinking mind may he a broadcasting station.
But we must not try to predict our result.
Science moves one step at a time. The proh-
lem now is whether or not tclepathy is real.
No Dr. Bruck’s results represent some real
ratural force not vet fully understood or are
they merelv curious accidents?

* “Fxperimental  Telepathy; Tests hy I, Carl
druck, M.DD., Berlin, on the Transmission of Draw.
ings.,” adapted by Dr. Alfred Gradenwitz from the
investigator's report.”  The Scientific American (New
York), vol. 130, pagcs 304-305 (May, 1924).
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HOW ONE MAN DREW WHAT ANOTHER MAN THOUGHT ABOUT

These photographs, also from the cxperiments of Dr. Bruck, show how a hypno-

ticed subject tried fo reproduce drawings of which another person twas thinking.

The middle drawing of the lower row represents an attempt to reproduce the bottle

on its left. The aftempt succeeded. actually, in copring the drawing of a lamp which
was still in the portfolio waiting for the next test.

The Little Ladders With Which
We Hear

OxEe of the most important pieces of appa-
ratus with which the radio engineer niust con-
ccrnn himself is one that was constructed by
nature, not by man. It is the marvelous as-
semblage of devices that we call the inner ear;
the machine by which we hear sounds and dis-
tinguish what they are.

This ear-machine of ours is the necessary
channel of radio, as of other sounds, to the
human brain. A good loudspeaker, for ex-
ample, is a loudspeaker which fits its sound
output to the peculiarities of the ecar. A bad
loudspeaker is one that fails in some way to

suit the requirements of this perceiving mech-
anism. Hence the importance of the ear,
studied as a physical machine, to the entire
art of communication, an importance which
was recognized long ago by the telephone en-
gineers and which has prompted the brilliant
series of rescarches on the mechanism of
hearing and of speech carried out during the
past five years in the telephone research labo-
ratories of the Western Electric Company.*

" For a recent summary of some results of these

investigations see **Physical Measurcments of Audi:
tion _and Their Bearing on the Theory of Hearing.”
by Harvey Fletcher; Journal of the Franklin Institute
(Plnladelphia), vol. 196. pages 290-326 (September,
1923). Sce also the note of Dr. Fletcher's “papa
machine” in this Department of Porurar Raplo for
May., 1924, page 510,
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One of the most recent papers from this labo-
ratory has to do with the fundamental theory
of how we hear different tones and with the
function of that curious little ladder of living
fibers which anatomists find hidden away in
the inmost recess of our ecar.*

The real apparatus of hearing is not the
outer ear that we see but 15 the so-called inner
ear; a set of levers, membranes, chambers and
nerve fibers deeply buriced in the massive bone
just behind the visible or outer ear.t The
nerve over which messages of sounds reach
the brain runs to this inner ear and terminates
in a liquid-filled sack containing a long, thin
membrane that is curled up like the spiral of
a sea-shell. If you take hold of this mem-
brane and stretch it out flat you will see that
it is a little over an inch long and if you ex-
amine it carefully under a microscope you
will detect a great many distinct fibers running
crosswise of the membrane, like the rungs of
a ladder.

This ladder-like membrane with its thou-

* “The Auditory Masking of Onc Tone by Another
and lts Probable Relation to the Dynamics of the
Inner Ear,” by R, L. We%::]l and C. E. Lane. The
Physical Review (Corning, N. Y.), vol. 23, pages 266-
285 (February, 1924).

T In the article of Dr. Williams on page 8 of this
issuc of PorurLar Raplo there is a figure showing the
parts of the inner car.

€. Brandes, Inc.

sands of rungs is the real organ of hearing.
Each one of the separate rungs of the ladder
1s connected with a tiny fiber of the nerve of
hearing, Sounds that reach the ear cause vi-
brations in the rungs of this tiny living ladder
and these vibrations are carried by the nerve
fibers to the brain where they produce the
sensation of sound.

The first physical theory of the perception
of sounds was proposed many yecars ago by
the great German scientist Helmholtz. It was
his idea that the ladder-membrane of the inner
ear behaved as an organ of resonance. He
noted, as many anatomists had noted before
him, that the rungs of this little ladder were
of different lengths. At one end of the lad-
der they were very short; at the other end
they were much longer.

It seemed, therefore, as though the individ-
ual rungs might be tuned just as are the strings
of a piano or a harp. The shorter rungs would
be tuned to the high notes, the longer rungs
to the low notes. The perception of tones of
different pitch would be accomplished, then, by
the vibration of those particular rungs of the
ladder that happencd to be tuned to whatever
tone was entering the ear.

Each rung was supposed to have its indi-
vidual nerve connection with the brain. By
sensing which rung was vibrating, the brain

MATCHING THE TONES OF TELEPHONES FOR HEAD-SETS

The mechanism of the human ear is such that for precise hearing of faint signals

over the telephonie the tones fed into the two cars should be exactly alike.

Acecord-

tngly some manufacturers of high-grade telephone head-sets test each instrument

and match the two recervers exvactly fo cach ofher.

The matching is done instru-

mentally, so that the hwman equation is altogether elinninated.
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THE LADDER OF FIBERS WITH WHICH WE HEAR

The conical chamber represents the innermost cavity of the ear (as described in the

text). Sound enters this cavity through the windoiw and the swmall, sthrrup-shaped

bone shown at the upper left-hand corner. Very low-pitched sounds proceed entirely

to the right-hand end of the cone and back again as indicated by the black arroivs.

Notes of higher pitch are shorl-circuited through the ladder of fibers, as shown for

the different notes. The shrill note of the cricket goes through the ladder very close
to the near end, where the fibers are shortest.

perceived what toue was coming in. Just so,
a deaf musician might touch his sensitive fin-
gers to the strings of a tuned harp and know,
by feeling which of the strings were vibrat-

ing, just what tones were being sounded in the

air of the room.

This, theory of Helmholtz was ingenious and
plausible. For years it commanded the ad-
herence of most scientists. But gradually facts
began to accumutate that could not be recon-
ciled with this theory. The ways that tones
blend in music, the effect of one tone in sup-
pressing or “masking” the perception of an-
other tone, the exact amounts of energy nec-
essary in order to affect the ear perceptibly at
different pitches, some of the phenomena of
partial deafness; from all these sources came
indications that the simple theory of resonat-
ing rungs in the little ladder could not be quite
all that there is to the hearing ol sounds.

Now the scientists of the Western Electric
Laboratories have proposed a new theory of
hearing quite different from this older theory
of Helmholtz. To see what this new theory
is it is necessary to examine a little more close-
ly just how the ladder of sensitive rungs is
inserted in the mmer ear.

It is contained inside a long, liquid-fitled
tube and the ladder itself (together with the
skin-like membrane that supports it) forms a
partition along the whole length of this tube,
so that the tube is divided into two tubes side
by side. The construction is shown in the dia-
gram printed herewith, but this diagram has
hbeen stretched out straight for the sake of
greater clearness. In the ear itself. the whole
mechanism is rolled up into a spiral coil.

Let us follow the course of a little jar or
shock of some kind commmunicated to this dou-

ble tube with the ladder-membrane as its cen-
tral partition. This little shock first cnters the
liquid of the tube at one end of one of its com-
partments, as indicated in the diagram. Then
the shock passes through this compartment,
along onc side of the ladder-membrane until
it rcaches the other end of the double tube,
Here there is a little hole in the partition and
through this hole the shock passes to the liquid
in the other compartment; to the other side,
that is, of the ladder-membrane.

Then the wave of disturbance in the liquid
that corresponds to our little shock starts back
again atong the tube. but now it is in the other
compartment. Finally, the disturbance ends at
the initial end of the tube, where it began,
but on the other side of the dividing mem-
brane.

This is the course of any sound wave in-
sicde the double tube of the inner ear. During
this passage the wave must set up in some
fashion the nervous disturbance that we recog-
nize as sound. How does it do it?

The wave accomplishes this. say Mr. Wegel
and Mr. Lane, by not going all the way to the
end of the double tube. If the wave is of
very low pitch it may go clear to the end and
back again. But with a wave of higher pitch
the construction of the two parallel tubes and
their separating membrane 15 such that the
wave is, so to speak, “short-circuited.” It
passes through the membrane (and the ladder)
at some intermediate position and sets up. di-
rectly at the point of passage, the vibration in
the liquid on the other side of the tube.

The exact point at which the wave vibration
passes thus through the separating membrane
depends on the frequency (that is, the pitch)
of the wave. The nerve fibers in the mem-
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brane carry to the brain a message identifyving
this exact point of passage. This is how we
hear differences in pitch.

The importance of all this to radio is that
it helps to explain many puzzling things in the
apparent behavior of radio apparatus. For
example, many loudspeakers do not deliver
the very low tones at all. A note having a
frequency of 100 vibrations a second will be
absorbed entirely by the apparatus, only the
upper harmonics of this tone (200 vibrations,
300 vibrations, 400 vibrations, and so on) be-
g delivered by the horn. Nevertheless, when
this mixture of the harmonics is heard, what
one secms to hear is the fundainental tone of
100 vibrations. The ear perceives (or scems
to perceive) a tone that is not there at all;
leaving unperceived the higher-pitched, har-
raonic tones that reallv are there*

For this curious fact, as well as for many
other remarkable features of the reaction of
the ear to mixed tones and to mixtures of
tones and noise, explanation can be found on
the basis of the new theory of the working
of this little many-runged ladder that we hear
with. There is every reason to believe that
further study of this ladder and of its pecu-

* This fact has been observed expcrimentally; see:
“The Physical Criterion for Determining the Pitch
of a Musical Tone,” by Harvey Fletcher. Thc Phys-
icd Revicw (Corning, N. Y.), vol. 23, pages 427-437
(March, 1924).
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harities will be of the greatest importance in
improving radio apparatus.

The motion picture is possible only because
of a defect of the human eye. The eye can-
not sec very rapidly. Because of what is called
the persistence of vision, the separate pictures
of the motion picture, sixteen of which are
flashed on the screen each second, seem to
blend into a continuously moving scene. The
motion is really by sharp jerks; our eve fools
us into thinking that it is smooth and lifelike.

Just so, if we learn to understand better the
peculiarities of our little car-ladder we may
be able to fool it pleasantly and comfortably
into thinking that radio music is better than 1t
is.

The New Cathodophone

THE new microphone named the “cathodo-
phone,” which has made some stir in Germany.
opcrates on the principle of a current of elec-
tricity through ionized air; thus avoiding the
use of diaphragms or other mechanical de-
vices.*

Many years ago Professor Walther Nernst,
the famous German chemist, invented a special
kind of incandescent electric Jamp that is still
known as the Nernst lamp. The glowing ele-
ment of this lamp is not a filament but is a

* ““The Cathodephane as a Pick-up Microphone,”
by F. Gerth. Der dewtsche erdf):mk (Berlin), vol:
1924).

2, pages 401-403 (March i6,
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THE LIMITS OF SOUNDS AUDIBLE TO THE NORMAL EAR

The area inclosed between the fwo lines indicates the sounds that one can hear,

Above the top curved line sounds are too intense and are felt rather than heard.

Below the bottom line the sounds arc too weak to hear. At the right and left of

the inclosed area lie the sounds that are too shrill and too low, respectively, to affect
the ladder of fibers in the car.
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FOUR HUNDRED DEGREES BELOW ZERO

In the Crvogenic Laboratory of the U. S. Burcau of Mines, at Washinggon, the Gov-

ernment scientists have assembled apparatus capable of workmg with ?:qmd heltum,

with solid and liguid hvdrogen, and with other substances which exist only at tem-
peratures between 400 and 430 degrees below sero, Fahrenheit.

short cylinder made of certain infusible ma-
terials. The electric current passes through
this cylinder and heats it white hot, so that it
glows. It has long been known, furthermore,
that this glowing cylinder produces ions in the
air around it.

Thesc ions, you remember, are merely mole-
cules or atoms of the air gases which have lost
one electron each and have come to possess, mn
this way, a positive charge. If a collecting
cylinder is placed around the glowing filament
of a Nernst lamp, current will pass between
the filament and the collector by virtue of the
ions, just as current passes in the Sodion tube
by vnrtue of the sodium ions in it* It is
this ionization current that is utilized in the
cathodophone.

If sound waves in the air enter the space
between the glowing filament and the ion-
collector that surrounds it they agitate the
1omzed gas in this space and produce varia-
t1ons in the ionization current, just as they
do in that somewhat similar device, the glow
transmitter of Dr. Phillips Thomas.f

* The Sodion Tube was described in Porurar Rapio
for March, 1924, page 302.
t The glow transmitter was described in Porurar

Rapio for April, 1923, page 290.

Frozen Gas in Upper Air

IN this Department in the issue of Porurar
Rapio for March, 1924 (page 299), there were
reported the striking ideas of Professor Lars
Vegard of the University of Christiania, Nor-
way, with regard to the constitution of those
upper levels of the earth's atmosphere that
comprise the much-discussed Heaviside Layer.

By a study of the light from these levels,
as manifested in the aurora and as analyzed
by a spectroscope, Professor Vegard had
reached the tentative conclusion that at these
great clevations, 100 or 200 miles above the
ground, the part of the air remaining was
mainly frozen dust of nitrogen.

Professor Vegard has now offered additional
evidence favoring this idea by producing in
the laboratory a light-spectrum similar to the
spectrum observed in the aurora. Working
with Professor Kamerlingh-Onnes, Professor
Vegard was able to make a thin layer of frozen
nitrogen crystals much like the crystals that
he supposes to exist in the upper air.

When the nitrogen crystals thus formed

- were subjected to powerful electric discharges

in a vacuum they shone with a light similar to
the light of the aurora.
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Conpuctep BY ALBERT G. CRralG

Tips on Tuning

WHEN you get a new set, don't ex-
pect to be able to get the most out of
it in the first evening you try it. Even
the most experienced operator has to
“get the hang” of a new receiver before
he makes it do just what he wants
it to do.

So, be patient with that new set and
endeavor to find out just what happens
when you turn the knobs. This may
take you a week or it may take you a
month, according to your proficiency and
the application you put into the task.

You will soon note, if you pay atten-
tion to it, that for each change of wave-
length on the dials you may have to
change the other controls accordingly.

For the lower wavelengths you will
have to decrease regeneration, and for
the higher ones you will have to increase
it. This holds true, generally, whether
the set contains a potentiometer control,
a variometer in the plate circuit, or some
form of tickier control such as used in
the honeycomb circuits, or in a kind of
circuit that is controlled by the filament
rheostat.

Neutrodyne sets do not have this con-
trol, but they usually contain three dials
that have to be set approximately at the
same settings.

A good plan, with any type of set, is
to keep a plan of all the settings for
all the various wavelengths. TFor in-
stance, you may have a set with two
large dials and for a given station on

a given wavelength, you will have the
first dial set at 10, the second dial set
at 20. Then you may notice that the
filament knob should be turned up about
three-quarters of the way. For another
station on a higher wavelength, you
may have the first dial at 20 and the
second one at 30, and the filament knob
turned up still higher, and so on for
still higher wavelength stations.

If you make a chart with a number
of columns, you can log the station,
and the dial settings for the various
wavelengths and you can always tune
in the wavelength and the station you
want by simply referring to it.

How to Dfill Glass

WHEN drilling a hole in glass, make
a roll of putty and place this in a small
circle around the spot where you wish
to drill the hole. This forms a basin,
into which pour a small quantity of
turpentine. Then take a three-cornered
file and sharpen the end of it into a
sharp pvramid. Tit this into a brace
and go ahead and drill the hole.

How to Save Your Tubes

DonN’t turn up the filaments of your
tubes above the amount necessary to
obtain the required loudness. If you
do, you will soon ruin the tubes. The
filaments of the tubes will light up
properly, it is true, but the signals will
be weak and distorted, after such abuse.

90
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Where Power Lines Carry
Danger

Don’t run the antenna wires near,
over, or under power wires. The winds
may Dblow, and the storms may storm,
and the antenna may fall across the
power lines or the power lines may fall
across the antenna. In any case this
might be dangerous to property on ac-
count of fire, or to life on account of
serious shock.

Keep the antenna away from any
wires that you don’t know about and
prevent accident.

Good Parts for a Good Set

WHEN you buy the parts for your
home-made set don’t neglect one single
part. Get good ones all the way through
if you want complete satisfaction. A
set composed of 99 good parts would
be rendered more than useless by the
introduction of one single cheap and
poorly constructed instrument into its
makeup. So look after the smaller
things with as much or greater vigilance
as the (seemingly) more important ones.

How to Keep Your Battery Fit

KeEp the plates of your storage bat-
tery covered with solution. If vou al-
low the electrolvte to fall helow the
top of the plates, the battery will eventu-
ally be damaged and rendered useless.

You do not have to put in more acid;
all you have to replace is distilled water.
The water evaporates but the acid in
the solution does not.

Never allow the storage battery to
run down too far. This may damage
the hattery and 1t surely will impair
reception. You may get all sorts of
squeals, howls and whistles with a run-
down Dattery.

How to Clean Variable
Condensers
IF your variable condensers are al-

lowed to stand out in the open, they
will collect a quantity of lint and dirt
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hetween the plates. This may cause
leakage between the rotor plates and the
stator plates.

An ordinary pipe cleaner passed be-
tween the plates is a simple method for
cleaning out this dirt.

How to Tune in Distant Stations

Ox a regenerative receiver, the nearer
to the oscillating point the receiver 1is
operated, the sharper the tuning will be-
come. So that when you wish to tune
in. a distant station through a strong
local station you should increase the
regenerative control until the local sig-
nals are eliminated and the distant ones
come through. Do not allow the set to
go Dbeyond the oscillating point, how-
ever, or vou will interfere with. your
neighbors’ reception.

Folding Loops for Portable
Receivers

TuERE are now a number of folding
loop antennas on the market that make
ideal equipment for a set that can he
taken on a trip to the country or on
any set where portability is a necessity.
The loop can be folded up into a small
space and tucked away in a small com-
partment in the cabinet,

How to Use a Crystal Detector in
Radio-frequency Receivers

TuE crystal can be used successfully
in any radio-frequency receiver as a
detector. It finds the greatest popularity,
however, in the reflex receiver, where
tube economy 1s an essential. For instance,
in a two-tube reflex receiver, it is possi-
ble to employ two stages of radio-fre-
quency amplification, a crystal detector
and two stages of audio-frequency am-
plification.

This is a great economy over the
standard circuit for two stages of radio-
frequency, vacuum-tube detector, and
two stages of audio-frequency amplifica-
tion, that employs five tubes.

——
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“TROUBLE
SHOOTING”.

Conpuctenp By S. GorpboN TavLOr

Every radio receiver requires a careful balancing of all of its paris if the best results are to be
obtained. Two recetvers made from exactly the same design may give widely different results,
owing lo variations in the parts used, the skill of the experimenters and the locations of the
receiver. This department s conducted for the special benefit of readers who have built the
radio yecetvers described in PopuLar Rapio and who want to profit from the cxperience of
others in operating them—io learn the little kinks that gel! the maxitmum results

Helpful Hints for Operating the Four-circuit Tuner

Be absolutely sure that all connections are or other composition does not serve the pur-
correct and properly made, Unless the ex- pose at all well and should be avoided. Next,
perimenter is absolutely certain that he has double-silk-covered wire, No. 18 gauge, has
followed the instructions in detail, it will be been found preferable to single-cotton-covered
well to start off by checking over ail wiring wire of the same size. Double-cotton-covered
and connections, The wiring blueprint for the wire should in no case be used, because its use
five-tube “Improved Four-circuit Tuner,” pre- results in greater spacing between turns, due
pared by PoruLar Rapio’s Technical Service to the greater thickness of the double insula-
Bureau will be of assistance here.* tion, and this in turn results in an entirely dif-
ferent electrical value for the coils, Certain
manufacturers are putting coils on the market
with green double-cotton-covered windings,
presumably as an imitation of silk insulation.
’fl‘}ﬁs is a point which should be watched care-
ully.

By far the most prevalent source of trou-
ble has becen found to lie in poor coils. The
majority of builders of the four-circuit tuner
purchase their coils ready made, and there are
many makes of coils on the market that are
practically useless in this circuit. Cases have
been known where several makers of the four- Be absolutely sure that ne shellac, collodion,
circuit receiver living in the same tOwn or  or other binder of any kind is used on the tub-
ncighborhood, have been uniformly unsuccess- 1y or on the windings of the coils. An ex-
ful in obtaining proper results, due to the fact ample of the bad effect of even a small amount
that only coils of a poor grade were obtainable  of shellac is shown in the experience of one
in the local radio stores. The price is not nec-  reader who reported that he had constructed
essarily an indication of quality, although it this receiver, using the best of parts, including
provides a fair basis for judgment. a set of coils put out by a manufacturer whose

] product was known to be first-class. The re-

To produce the proper results, it has been  sylts obtained had not been satisfactory, how-
found by experiment and experience that coils  ever, and an investigation disclosed the fact
for this circuit should be wound on high-grade  that in some way some of the turns of the
composition, or preferably hard-rubber tubing.  geabilizer winding had become loosened and in
Cardboard tubing impregnated with asphaltum 4 der to keep them in place, the builder had
placed a little shellac on the windings in sev-

* A set of three full-size blueprints showing panel  era]l places. He was advised to replace the
layout, instrument layout, and wiring. may be ob- oo itk s new set of coils and upon doing so

tained for $1.10 from the Teclinical Service Bureau A AR !
of POPULAR Ranio. found his trouble eliminated entirely.
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IN some home-made and also some manu-
factured coils, shellac 1s used on the tubing as
waterproofing, or to make the wire stick while
winding. Even this use of shellac has a bad
effect, in spite of the fact that very little of
the shellac is on the wire itself.

It is not always possible to determine from
the action of the receiver whether the fault is
in the coils. Among the effects that improper
coils may have, however, arc the following:
Lack of selectivity; failure to bring in DX
stations, although tone and volume may be
good on the local stations; distorted music
and speech; poor control of oscillation, evi-
denced by excessive howling; body capacnty
resulting in howling when the hand is placed
near the tuning dials. - The coils can make all
the difference between a very good and a com-
paratively poor receiver.

THE variable condensers should be as good
as the coils. Condensers used for tuning the
secondary and. stabilizer circuits must be elec-
trically efficient. Any radio-frequency losses
due to poor construction or poor materials in
the condensers will have their proportionate
effect on the efficiency of the entire recciver.
It is not absolutely necessa}y that the make of
condensers specified in the descriptive article
be used, although these were the condensers
that were satisfactorily used in Mr. Cocka-
day’s experimental receiver. If other condens-
ers of good quality are used the results should
be excellent. It is usually found that their use
will give somewhat different settings for a
given wavelength than those given in the tun-
ing chart which appeared in the January issue.
However, this is not nnportant as it is an easy
matter to make up one's own tuning chart.

Beware of poor condensers; they may play
all sorts of tricks. They may make it possi-
ble, for instance, to pick up the same station
on several different settings of the secondary
condenser dial. They may make it impossi-

£
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ble to receive stations that operate at certain
wavelengths, although other stations on higher
or lower wavelengths come in well. They may
make it possible to jump fifty or a hundred
meters by moving the dial only two or three
degrces. Such eccentricities as these are usu-
ally the result of poor internal contact be-
tween vernier plate, main shaft and bearings,
due to faulty construction. Usually where this
condition obtains, it will be found that a grat-
ing sound results when the condenser dials are
rotated.

SoMETIMES it will be found that a poor con-
denscr does not result in any outstandin pecu-
liarity but, instead, simply reduces the efhciency
of the receiver all around. A similar condition
may be due to other causes, too, but when it
does exist it is well to pay partlcular attention
to the conderisers.

THE grid condenser is not particularly crit-
ical. As a matter of fact, a fixed condenser
of .00025 microfarad capacity will serve for
this purpose in place of the type that was Spec-
ified in the description in.the January issue.
About the only faults that can exist here are
either a short circuit or a complete break m-
side of the condenser. In either case, the re-
ceiver will practically refuse to function, and
if it works at all it will be with only a fraction
of its normal volume.

Own the other hand, the small by-pass con-
denser is extremely important and is usually
quite critical in adjustment. A condenser was
not included at this point in the original four-
circuit receiver described in the May (1923)
issue of PorpuLArR Rabio, but in many cases it
was found that this addition helped wonder-
fully. A small, variable, mica condenser was
specified for this use in the improved receiver
described in January because it was found that
some receivers of this type functioned bhetter
with a capacity of about .00025 microfarad at
this point, while others required higher ca-
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THE ELECTRICAL WIRING DIAGRAM FOR THE THREE-TUBE SET
EMPLOYING DRY-CELL TUBES

Figure 1:
respective places in the circuit.

This diagram shows exactly lhow to twire up the instruments in their
This hook-up includes a “C” battery for the last

stage of amplification.
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pacity for best results, up to .0005 microfarad.
Provision for variation between these values
is, therefore, well worth while.

Tue value of this variable condenser lies
in its influence in controlling the oscillation
of the receiver. If the oscillation is so great
that it is difficult to tune in stations without
distortion, the trouble can often be remedied
by increasing the capacity of this condenser.
In the condenser used for this purpose in the
receiver described in the January issue, this is
done by turning the small knob in a clockwise
direction. If the capacity is increased too
much it will tend to broaden tuning. A point
will be found, however, where oscillation will
be properly controlied without affecting sharp-
ness of tuning and it is at this pomnt that the
condenser should be permanently set.

THE grid-leak will hehave differently in dif-
ferent receivers, depending on the characteris-
tics of the detector tube used. In some cases
its adjustment will be found very critical; In
others it will have comparatively little effect,
regardless of how it is adjusted, provided it
is a variable grid-leak, and it should be vari-
able to provide proper flexihility of adjust-
ment of the circuit. Generally speaking, it
should be much the same in its adjustment as
is the wvariable by-pass condenser mentioned
ahove. That is, sharpest tuning and maximum
oscillation will be obtained with the knob near-
ly all the way out, and it is at this setting that
it usually gives best results. In cases where
a hard tube 1s used as a detector (such, for m-
stance, as the UV-201-a or any of the dryv-cell
tubes). The adjustment of the grid-leak will
usually be found very critical.

THERE has been an increasing demand for a
hook-up for the Improved Four-circuit Tuner
that will require only three tubes, especially
for use with dry-cell tubes. Such a hook-up
is therefore shown in Figure 1. The parts
used are identical with those specified for use
in the Improved Four-circuit Tuner described
in the January issue, with the exception of the
rheostats, sockets, and Bradley Ohm. Also, the
potentiometer has been eliminated, as it is not
necessary where dry-cell tubes are used, inas-
much as they are not critical as to plate poten-
tial. For the sake of convenience the list of
parts is given here, as adapted to this hook-up.
These parts are not necessarily the only ones
that will give good results, however. Many
other makes will serve as well, but the instru-
ments should, in any case, be of good stand-
ard make and should have the electrical values
given here.

WHEN dry-cell tubes are used, the use of
UV-199 (or C-299) tubes is recommended,
as they are better amplifiers than the WD-11
or WD-12 tubes. They require an “A” bat-
tery, voltage of 414 volts as compared with
1% for the other tubes, but on the other hand,
their current consumption is so small that a
set of three ordinary dry cells, connected in

series to supply the proper voltage, will have
longer lLife than three similar cells connected
in parallel and used with the WD-11 or 12
tubes. Moreover, 1f desired, a 44-volt flash-
light battery may be used to supply current
for the UV-199's. This latter fact will prove
to be a decided advantage if the receiver is
to be used as a portable outfit. The use of
flashlight cells is not recommecended for general
use because their life is comparatively short.

IFor those who wish to use standard six-volt
tubes this same hook-up can be used except
that the “A" battery should be a 6-volt stor-
age battery, the rheostats of proper resistance
to correspond with the tubes used, the “B”
battery voltage reduced to 18 volts if a UV-200
(or a C-300) tube is used as detector, and a
400-ohm  potentiometer connected  directly
across the “A” battery leads, with the detector
“B” battery negative lead connected to the arm
of the potentiometer instead of direct to the
positive side of the “A” battery circuit as
shown above. Tt will be well, too, to use a
separate set of “B” batteries for the amplifier
with the negative lead connected direct to the
“A” plus side of the circuit.

LIST OF PARTS
Precision four-circuit coil set, units A, B,

» D;

A—primary winding, consisting of a single
turn of tinned-copper bus-wire 1/16 inch
square ;

B—secondary winding, consisting of 65 turns
of No. 18 DSC copper wirc;

C—stabilizer winding, consisting of 34 turns
of No. 18 DSC copper wire (coils A, B
and C are wound on a hard-rubber tube,
3% inches in diameter and 5 9/16 inches
long) ;

D—antenna tuning coil, consisting of 43 turns
of No. 18 DSC copper wire, double-bank-
wound on hard-rubber tube 314 inches in
diameter and 154 inches long. Taps are
taken off at beginning, 3d, 7th, 13th, 21st,
31st and 43d (last) turns:

E and F—Amsco vernier variable condensers,
26-plate, .0005 mfd.;

G—Dubilier, .00025 mfd. mica fixed condenser:

H—Amplex grid-denser (small variable, mica
condensers) ;

I—Bradley-leak, variable, 4 to 10 megohms:

*J1, J2, J3—Alden-Napier UV-199 sockets:

*K—Amsco filament rheostats, 30 chms:

L1 and L2—same as K;

M1 and M2—Pacent jacks, one double-circuit
and one single-circutt;

N1 and N2—Amertran audio-frequency am-
plifying transformers, § to 1 ratio;

Q—Amsco switch lever;

S—switch points;

T—Dubilier .0005 mfd. fixed mica condenser
(with lugs for transformer mounting) ;

U—Dubilier .00025 mfd. mica fixed condenser:

W—Bradlex Ohm—25,000-200,000 ohms.

*If tubes other than UV-199 (C-299) are used.
sockets and rheostats must fit the requirements of
the tubes,
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IteMs of general interest that you ought to know; bits of wuseful information that
every radio fan ought to know.

ConpuctEDp BY Davip Lay

Can Radio Legally “Interfere
with Religious Worship?”

Does interference with the radio reception
of a church service constitute a violation of
the Kansas law that prohibits “interference
with religious worship”? This is the question
that is agitating the folks in Norway, Kansas,
who maintain a church that 15 equipped with
a radio receiver and who get their entire serv-
ice, from sermon to music, from Omaha. They
claim that a small broadcasting station near
Norway is interfering. “If the interference is
done purposely,” states Attorney General
Charles B. Griffith, “it is purcly a case of in-
terference with religious worship and subject
to the same penalties as if it were actual inter-
ference with the services if conducted within

the church at Norway.”
* * *

King Makes His Radio Debut

For the first time in historv, the subjects of
the British crown were enabled to hear their
sovereign's voice by radio on April 22, when
King George opened the British Empire Ex-

hibition at Wembly.
O

Radio Concerts in the Parks

Open-alr radio concerts in the municipal
parks of Dallas are taking the place, in part,
of sing-songs and movies. Huge loudspeakers
are erected in the plav parks of the city and
concerts in distant cities are broadcast for the
benefit of children and grown-ups who do not
have the advantage of radio in their homes.
There are about fifteen municipal parks in
Dallas and vicinity that will be provided with
radio loudspeakers. It is estimated that more
than 100,000 persons will be entertained in this
manner during the*su:1lmcr months.

*

Radio Guides Ferry-boats

Focs are so thick on the Bay of San Fran-
cisco that ferry secrvice between that city and
the cities of QOakland and Alameda on the
opposite side of the bay is often delayed and
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occasionally becomes virtually impossible. The
distance is nearly four miles and the currents
and tides are strong. Accordingly it is pro-
posed to install radio beacons built on the
crossed-coil system devised by the Burcau of
Standards. With the beacons in operation the
ferry-boat captain will be able to stcer a
straight course across the bay, no matter how

thick the fog.

%

Re-broadcasting Experiments

THE re-broadcasting of American programs
in England having ceased temporarily because
of the difficulties of transatlantic transmission
during the summer, the British engineers have
turned their attention to France. Concerts from
the Eiffel Tower have been picked up in Eng-
land, sent some two miles over a land wire to
the Sheffield station of the British Broadcast-
ing Company and there re-broadcast to the
surrounding country. Why does not some en-
terprising American station prepare to do this
same thing for hoth the British and the French
concerts as soon as the good transmitting

weather returns in the fall?
* *x |

Recetving Broadcast Programs

on Metal Disks

Some weeks ago a program broadcast from
WGN in Chicago was received in New York
by Mr. Frank Hoyt and recorded on alumi-
num disks somewhat similar to phonograph
records. These disks were then taken to Chi-
cago and played into the microphone one
morning a few days later, The second broad-
casting was sufficiently strong and clear to en-
able a second recording of the same program

in New York.
*

* *
Standardizing Dry Batteries

A COMMITTEE representing the scientific bu-
reaus of the United States Government as well
as important sections of the clectrical indus-
tries is at work on a sct of standard specifi-
cations for dry-battery cclls intended for dif-
ferent uses, including those used in radio.
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The “Vox Haus”

TrE new German broadcasting station re-
cently opened in Berlin has a good name. It
15 called “Vox Haus,” which is mixed Ger-
man-Latin for “The House of the Voice”
The wavelength is 400 meters, with a daily

program of music and l.Ea]ks.
*

Every Man His Own Aerial

So advises Professor A. M. Low, as quoted
in the New York Herald. “The human body,”
says the professor, “makes a first-class. aerial.
All you have to do is to stand on a couple of
tumblers and grasp the air terminal of the
set with a- wet finger and thumb.” There is
less trouble with atmospherics, the professor
adds, with this kind of human antenna.

®

New Way to Announce Call
Letters

AnNoTHER possible device for curing the
present trouble of call letters that are inaudi-
ble when the announcer pronounces them is
suggested by a reader, Mr. E. W. Moreau. It
is that the announcer should follow each let-
ter by the number of that letter in th. alpha-

bet. For example: “W-23, H-8, N-14” A
list of the alphabet, with the number of each
letter, can be tacked up near the receiving set
to permit ready recognition of the combined

letter and number.
x % %

Radio Keeps Swedes at Home

THE often imentioned advantage of radio in
keeping the younger members of the family
at home nights. instead of on the streets has
received official recognition in Sweden. In a
decree. announcing some additional encourage-
ments to radio developnient the Swedish Gov-
ernment speaks of the assistance of radio to

“the renaissance of family life.”
* * *

Radio Crosses Highest Mountains
' in the World

. THE new Fr‘ench.radiq station in Indo-China
15 able to communicate ‘directly with the sta-
tion at Bordeaux. in France. The line con-

necting these stations on the map passes over

the great mountain mass of the Himalayas,
the mountains which contain Mount Everest,
the highest mountain peak in the world. The
mountains do not seem to interfere at all with
radio communication across them,

Pacific and Atlantic

THE NEWEST RADIO BOB
This Washington barber shop is provided with a nickel-in-the-slot radio receiver. By
dropping a five-cent piecc in the boxr one can listen to the local programs while the
: - barber is at twork. ;

‘



BROADCASTS

|~ %

Keystone View Co.

i g

T

B -t v 4 Lo
&7 PN AR Al

L B

THE “GERMAN BAND” OF TODAY

No longer do the small groups of itinerate musicians solicit pennies from the

public—not even in Germanv!

The really up-to-date wvender of harmonies now

uses a portable radio set and merely tunes in the best music that the broadcasting
stations can produce,

Radio Mysteries that Need
Explaining

AwmAaTEURS who have agreed to co-operate
with the American Radio Relay League in its
program of experimental work have been
asked to collect observations and ideas not
only concerning a number of instrumental and
laboratory questions, but also about the effect
of the weather on radio transmission, the ef-
fect of the phase of the moon (if there ¢s any
such effect) and similar little-understood as-
pects of radio transmission. The very puzzling
phenomena of “dead spots” will come in, also,

for a share of the attention.
* * * -

Broadcasting for Pay

. THE license granted by the American Tele-
phone and Telegraph ,Company to Station
WHN as the outcome of the litigation threat-
ened by the company against that station 1is
said to be the most liheral broadcasting license
ever granted by the telephone interests for the
use of the patents that they control. WHN is
not only permitted the use of present inven-
tions and granted the right to apply later for

an increase of power, but is permitied to

broadcast material for pay, a right enjoyed

hitherto only by WEAF. .
* %

Radio to be Taught in Paris
Schools

Tnr intercst in radio is rising so high in
France that a sum of 20,000 francs has been
appropriated to commence the establishment
of courses in radio construction and theory in
the public schools of Paris.: A group of Pari-
sian professors is supporting a movement to
have radio taught in the schools everywhere in
France, especially in the rural districts, where
‘the availability of radio receivers and of people
‘who could operate them would be especially

valuable to the inhabiiants.
; £ x %

A Unique Incident in Reception

THERE i1s an ironic touch about an incident
recently reported by Populer Wireless (Lon-
don). A program was being broadcast from
New York and a group of English fans were
trying hard to hear it. Only one song got
through. It was “Drink to Me Only With
Thine Eves"
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General Electrie

WINNER OF THE RADIO DRAMA
PRIZE

A Jew months ago station WGY offered $500
for the best play writien for the purpose of
being broadcast by that station’s players. It
was won by Miss Agnes Miller of New York
City, with “A Million Casks of Pronto.”

Is Color Due to Electrons?

TiE tiny electrons that play so prominent a
rofe in the vacuum tube and in other necessi-
tics of radio are now credited with causing
the difference between substances that are
colorless like sugar and those that have bril-
hant colors like the aniline dyes. Dr. Julius
Stieglitz, onc of the most distinguished Amer-
ican chemists, has formulated a theory that
ascribes colors and color differences to varied
manners of vibration of the clectrons inside

the molecules of the substances concerned.
'3

A New Principle for Telephones

A recent British patent discloses what
seems to be a novel way of converting an
audio-frequency electric oscillation into an
audible sound wave. The electric oscillations
are communicated to a condenser consisting of
a number of conducting plates scparated by
plates of a flexible dielectric. The changes of
charge make the condenser alternatelv shorter
(with the plates pressed together) or longer,
in synchronism with the electric oscillations.
This mechanical oscillation of the condenser
is communicated by a lever to a piston that al-
ternately lets through and shuts off a blast of

air, thus producing an audible notc of the same
frequency as the original audio-frequency elec-

tric oscillations,
% * *

Money for Broadcasting Opera

Tue Radio Music Fund, organized not long
ago in New York City to raise by public sub-
scription enough money to provide first-class
musical attractions for broadcasting, announces
that sufficient funds to provide for the broad-
casting of grand opera have heen received and
that broadcasts of this quality of program will
be begun in the fall of this year,

* *

A Remarkable Experiment in
Line Relay for Broadcasting

A sSHORT time ago a program of the United
States Chamber of Commerce was picked up
by line telephone at Carnegie Hall, New York

ity, and was broadcast simultaneously from
WEAF, WGY, KDKA, and KYW. A roll-
call of the engineers employed to condition
and control the land lines used in this one relay
indicates, says Mr. Edgar H. Felix of the
American Telephone and Telegraph Com-
pany, that sixty-ﬁ\;e psrsons were needed.

»*

The New Game of “Miles per
Dollay”

THE newest form of radio golf, says QST,
is one in which you divide the maximuam miles
of distance that you have obtained by the num-
ber of dollars that you paid for the set that
brought in this distance. If you get a station
1,000 miles away on a $20 set, that counts you
a record of 50 miles per dollar.

t )
Kadel & Herbert

A NOVEL

“SPIDER-WEB AERIAL”

A circular loop, such as the one built mto an
efficient spider-web design by Harold Herbert
of New York, should prove to contain a large
mductance value while still preserving low dis-

tributed capacity. For broadcast reception the
loop should have about half the number of
furns showmn.
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THE RADIO “STUMP” FOR POLITICIANS
One candidate in the recent French elections has built what is probably the most

comfortable election “stump” yet devised.
a loudspeaker; inside the car is the microphone and the necessary amplifiers.

On top of his automobile he has mounted

The

car can be stopped anywhere and a crowd collected by a few words spoken itnto the

microphone.

Then the owner, seated comfortably inside his car, could address the

neighborhood through the loudspeaker.

Nine-meter Waves in Use in

France

THE radio authorities of the French Army
continue to be at the forefront of experimen-
tation with unusually short waves. Transmis-
sions on 45 and 25 meters have been carried
out at the Eiffel Tower, with the co-operation
of the French amateurs all over the country
as to reception. Now experiments are under
way with transmitting and receiving sets using
a nine-meter wave, s.l‘he results are described
as very good, both for transmission and re-

ception.
* *

*

A New Freak of Broadcast Trans-
mission

TaE broadcasting station recently put in
service at Brussels, Belgium, has displayed a
surprising “zone of silence” extending direct-
Iy south-southeast from the location of the an-
tenna. Within this zone the signals are very
faint; outside the zone, even at greater dis-
tances from the station, the transmissions have
normal audibility. The phenomena seems
somewhat similar to the well-known behavior

L Y

of WEAF in New York City, but it is impos-
sible to ascribe the Brussels case to the effect
of steel buildings, for such buildings are not
numerous in that iity.*

Radio Grows in England

THE latest report of the British Postiaster
General reports 720,000 licenses granted for
receiving sets in Great Britain. There being
no license system in the United States the exact
number of sets in use is not determinable, but
we are probably still ahead of England in pro-
portion to the populatign.

*

How an Earthquake Demon-
strated the Use of Radio

VisiTors to Japan report a greatly increased
interest in radio and especially in the organi-
zation of a corps of transmitting amateurs
similar to those who are at work in the United
States. The several days of serious disorgani-
zation that followed the recent earthquake at
Tokyo have brought home to the entire popu-
lation the importance of the service which a
numerous group of radio amateurs can render.
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To Call New Radio Conference

SECRETARY HoovEr has announced his inten-
tion of calling a third radio conference similar
to those held in 1922 and 1923. The conference
will convene some time after the adjournment
ot Congress and will include representatives
of the many interests concerned in the radio
industry. It is expected that the most impor-
tant work before the conference will be the
devising of a plan to minimize interference be-
tween broadcasting stations, there being no in-
dication of an immediate decrease in the num-
ber of stations licensed, although the available
wavelengths are already overcrowded.

i 5 -

ad;l '& Herbery,
HIGH-POWER RADIO APPARATUS ON
A MODERN LINER

The multiple lead-in of the §.5. DEUTSCHLAND,
some wires of which carry high-voltage cur-
rents dangerous to human life, are protected
by a metal grating ihat prevents careless or
inquisitive passengers from touching the live
parts and receiving a serious shock.

POPULAR RADIO

Radio Used to Find a Sick Cow

A RECENT statement of the United States
Department of Agriculture describes how a
cow much “wanted” by the Department was
located by radio. The cow had tuberculosis.
The Department knew this and wanted to kill
the cow. But the directions were imperfect and
agents sent out to compensate the farmer and
to dispose of the dangerous animal were un-
able to find the farm. So the farmer was
“paged” from KDKA. Two days later he
came in to the office and guided the agricul-
tural agents to his farm.

L 3 * *

“Five Thousand New W ords
Added by Radio”

So says Dr. Frank H. Vizetelly, famous ex-
pert on English words and editor of the well-
known column, “The Lexicographer’s Easy
Chair” in the Literary Digest. So many inqui-
ries about new radio terms came pouring in
to his office, says Dr. Vizetelly in an interview
in the New York Herald-Tribune, that he was
compelled to study up on radio himself. Now
he estimates that English is richer by perhaps
five thousand radio terms, hundreds of which,
like the word “radio” itself, have become fa-
miliar to everyone, though they were totally
unknown except to experts until the last year

or two.
* x ®

A Radio Station that Saves
$150,000 a Year

THE radio station'on Iceland cost some $5,000
to install. Now it is estimated that the effect
of this station in preventing shipwreck and in
assisting the fishing fleet with weather bul-
letins has had a money value already of more
than $150,000; thirty times the cost of the in-

stallation.
*  x %

The Pope and Westminster Abbey

to be on Same Program

BritisH radio authorities are planning, it is
announced, to arrange on next Easter Day, a
special broadcast program which will include
a choir service broadcast direct from West-
minster Abbey by the choir of that famous
Lnglish church. It is planned to have a special
message from the Pope broadcast at the same
time. His Holiness is already a broadcast lis-
tener, a receiving set having been instailed not
long ago in the Vatican at Rome.

Pink Pills for Pale Detectors

A wEw variety of crystal detector invented
in Europe uses a little pellet of galena or other
material made by crushing the original mineral
to powder and then compressing it into a tablet
in exactly the same way that is used in making
compressed tablets of drugs. The pellet thus
formed is said to have a greater number of

sensitive points than has the natural crystal.
4
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ConDucTED BY KENDALL BANNING

Herr vouwr neighbor. If you have discovered any little Kink that helps to eliminate
trouble in your radio apparatus, or if while experimenting with the connections of
your set you should run across some interesting phenomenon, or 1f you should dis-

cover some new hook-up that gives better results—send 1t to the “Listening In” page.

Unexplained “Bogies of the
Ether”

MONG the strange host of wonders

that radio has brought in its train
must now be included the “radio haunts”
with which an occasional fan believes he
is pursued. Radio supervisors and in-
spectors are hearing many queer tales
about strange messages emanating from
somewhere within the boundless realms
of radio land. Some complaints are
weird, a few pathetic and still others
almost convince one that there are
“ethereal bogies.” Radio is of itself more
or less of a marvel and a mystery, with
the rapid advancement of its range,
manipulation and scope, and it 1s small
wonder that certain susceptible fans and
even operators long in the game, hear
or imagine they hear curious and unac-
countable messages verging on the super-
natural. Some of these complaints per-
haps improperly classified as “bugs and
nuts” of the ether, insist that they are
haunted by “Hertzian spooks,” which in
certain cases seem to approach from the
spiritual angle and assume “radio con-
trol” of their victims. They not only
exercise an undue influence, but create
actual fear in the hearts and minds of
those persecuted. Certain students of
the problem refuse to believe that it is
all imagination, attributing the influence
to something supernatural or at least a

power not yet understood. Of many
cases reported to the Department of
Commerce, there is none so striking as
the “Strange Case of Operator Blank,”
on which there is a thick file of papers.
Here is his story:

Nearly four years ago, a sea-going radio op-
erator of twenty years' experience reported to
the supervisor of a coastal district that he was
the object of radio persecutions in the form of
radio telephonic messages which were trans-
mitted to him continually, by virtue of wired
wireless, when he was ashore. Three unprin-
cipled young operators, he asserted. kept a
surveillance over his every move, reading his
thoughts, and at times ‘“neutralizing” his brain
action. These threce persecutors relieved each
other but kept up their vocal messages day and
night, no matter where he was. Their sinis-
ter influence, he felt sure, was affecting his
young daughter when she was near him, and
practically broke up his home. He appealed
to scientists, doctors, radio experts. the gov-
ernment and police without henefit, as the
source of the radio emanations could not he
traced. They seemed to come from a coastal
point. Even while on an automobile trip
across the continent and into Canada, the
“phantom” radiophone or photophone mes-
sages pursued him. The messages were trans-
mitted on various frequencies and were im-
possible to ignore. Operator Blank helieved
the young men had invented an ultra-modern
transmitting set of which no one knew the
circuit. He said the boys told him it was a
“wired-wireless psychometer” effecting -the
transnussion of speech by a ‘therapeutic os-
cillator,” and received by “triplex phantomin-
ing attunement.” He couldn’t get away from
the messages, and he was certain that the boys
kept a log of his thoughts.

Later on, when he was again at sea. the mes-
sages pursued him, evidently through the me-
dium of radio. In the Atlantic or Pacific the

101
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effect was the same and the operator came to
believe that the “primary phonetic” effect kept
his head aching continually; sometimes he
was driven from his radio shack. He was cer-
tain his death could be caused by these boys
if they desired. He again took up the matter
of locating the station with authorities in New
York, San Francisco and Washington, but no
one was able to aid him nor locate the un-
known station. Unofficial and unsigned mes-
sages continued to follow him causing inter-
ference. with his regular traffic, his sleep and
his mental stability. Investigations showed
him to be in good physical and mental state,
but although pronounced sound in his mind
and body and only about forty-two years old,
he was literally driven from the sea and his
profession. .

Following up some of his suggestions, radio
officials report that spiritualists have been af-
fected in a similar way, and from New York
came information that complaints of this
character were increasing—in fact, were be-
coming common. Department of Commerce
radio officials say that during the full of the
moon complaints of weird and unnatuvral radio
messages in the ether come in with a strange
regularity.

Then there 1s the story of one oldtimer who
declared that he no longer needed headphones,
his ears having become so tuned to the notes

-
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of code stations that he could pick up messages

from almost anywhere!

Other curious cases reported to the Depart-
ment include the western farmer, who, when-
ever plowing in a field near an insane asylum,
declared that he was influenced and persecuted
by voices which seemed to come from a queer
box on the sill of a window in the institution.
He came to Washington in an effort to rid
himself of this “radio control.” When he re-
turned the box was no longer visible and it is
understood he was bothered no further, though
it was never wholly explained.

From Philadelphia came a story of a
woman who was constantly hearing radio
voices, especially when riding on a train, al-
though it was long before trains were equipped
with receiving sets. Another woman out west
recently wrote that waves from a certain radio
station pass through her house and her person,
causing a most unpleasant effect; she said she
could never sleep -until the station closed for
the night.

During the World War, complaints of this
type, and others attributed to German spies and
codes, came 'to the Department’s supervisors in
great numbers, some of them obviously from
people with unsound minds who sought to be-
come radio sleuths and desired special trans-
mitting licenses and stations.

—CarL H. Butman

THEIR JOB IS TO PICK UP DISTRESS SIGNALS
Always listening in for calls for help are S. T. Simpson (left) and B. E. Stahl

(right),

members of a shift on the Naval Radio § O S and Receiving Service.
These two sets receive from all the Atlantic Coast stations.

These are the two

operators who were in close touch with the dirigible SHENANDOAH during sts
famous wnld flight in a storm.
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“NINE TIMES OUT OF TEN”

What an African Fan Picks Up

HE sun never sets on the British

Empire—nor does it, apparently on
the circuits that have been published
and advocated by Porurar Rapro. The
Cockaday four-circuit tuner has been
built and used all over the earth. Here
is what a fan in Somerset West, C. P,
South Africa, writes about another of
our circuits:

I find the Haynes DX Circuit, published in
your September issue, excellent. It seems to
mie that the signal strength is slightly greater
than with the usual single-circuit hook-up. Of
c¢ourse I haven't Haynes parts, merely adapted
my single-circuit tuner to the circuit and re-
duced my variable condenser to nine plates.

We have no broadcasting here as vet, but
some amateur telephony from Capetown.

I have built four sets from time to time but
for 200 meters I have yet to find an arrange-
ment that beats the Haynes with a 2-step
audio-frequency amplifier.

—R. McLEeax



104

POPULAR RADIO

GL

Slx

; \\”lh
Ly
o
&
N 4
: N

l
Al
6C

VCs

-

] (
——tjijs slj

BE2Y

1

Practical Pointers for Novices

ANY people ask PopuLarR Rapio
what radio set to build. “What
good circuits in the one-tube and three-
tube classes can I assemble for myself ?”
they inquire. “What kind of antenna
shall I use?” “Must I use a storage
battery or will a dry battery serve as
well ?”
Here are some answers to these ques-
tions from a radio engineer:

The ideal antenna for reception of broadcast-
ing, regardless of the trade-mark of vour set,
is a single copper wire of the stranded variety,
about 150 feet long. The higher the wire is
stretched above buildings, trees and other ob-
jects the louder will be the reception and the
greater will be the distance covered. The out-
door wire is far superior to any form of in-
door antenna.

The antenna has a marked influence on the
selectivity of the set, that is, on its abilitv to tune
stations in or out as the operator desires, with-
out interference.

The direction in which the antenna points
should be considered. If preference is to be
given to western stations the antenna should
point east and west with the lead-in wire taken
off the western end. The antenna must be well
insulated from supporting objects such as
masts, housetops and chimnevs. It should not
run over metal roofs or electric-light wires,
If there are any power lines, telephone wires
or electric lines of any kind in the vicinity, the
antenna should run at right angles to them.
There is no necessity for a joint in a single-
wire antenna; the wire purchased should be
long enough to serve also as the lead-in. con-
necting to the set at the binding post marked
for the antenna.

On most sets, just below the antenna bind-
ing post, there is another binding post pro-
vided for a ground connection. A No. 14 cop-
per wire with insulated covering can be used
to connect this binding post with a radiator or
a cold-water pipe, thus making the ground con-
tact. The surface of the pipe or radiator
should be filed clean and a firm connection
made by means of a ground clamp which can
be obtained from most stores handling radio
supplies.

Other connections that must be made before
the installation is complete are the battery con-
nections. There are two different types of
batteries necessary. One known as the “A”
battery, may be a storage battery or an ordi-
nary dry cell. The other, or “B” battery, is a
high-voltage battery, usually ranging {rom
22%; volts to 90 volts. Such batteries can be
obtained in 22%4-volt sections and connected in
series to supply the necessary voltage.

There are two types of tubes, those which
require a storage battery and those which op-
erate on one or more dry cells. The chief ad-
vantage of the dry-cell tube is that it elimi-
nates the expense of a storage battery and the
trouble of having it recharged. If the dry-cell
tubes are employed, the sockets should be
mounted on sponge rubber or on springs to
prevent disturbing noise caused by jars which
shake the clements of the tube. In purchasing
a complete set which is equipped with dry-cell
tubes, it is well to make sure that the sockets
are_mounted on such cushion supports.

High grade apparatus does not deteriorate in
value as quickly as cheap instruments. The
general public is fast hecoming educated in
the theory and practical side of radio, and
many of them are now quick to recognize that
cheaply built sets soon become obsolete.

A good receiving set will be a good invest-
ment for a period of several years before
newer devices and improvements warrant the
expense of new equipment. The majority of
improvements made, such as new tubes, can
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The m,‘)!e -coil regenerative receiver with two stages of andio-frequency

Ficure 1:
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easily be adapted to work in all sets. A stand-
ard regenerative receiver. built in 1913, before
music was in the air, can, even toda\ be
brought up to date at only a small expense.
The standard  triple-coil regenerative set
shown in Figure 1 cousists of a vacuum- -tube
detector and two 'stages of " audio-frequency
amplification. It is a reliable circuit for those
who wish to assemble a set for dependable
service. If properly installed, it will pick up
the majority of high-power broadcasting sta-
tions in half of the United States. A loud-
speaker can be used on near- -by.stations. It is
always well to remember that the simpler the

”!,
ﬁ

circuit, the easier it is to control, and the less
opportunity there is for somethmg to: g0 wrong.

Among single-tube sets, one of the most sat-
4sfactory that I know of can be made by fol-
lowing the reflex circuit shown in Figure 2 It
is simple to build and casy to operate. It is se-
lective and when used in New York City it has
picked up practically all of the important sta-
tions as far away as the middle west. WGY,
at Schenectady, has actuated a loudspeaker with
sufiiciént volume to be heard throughout a six-
room apartment.

—OrrIN E. DuNLaP, JR.
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Ficure 2: A novel single-tube reflex with a crystal detector, which should be of
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interest to erﬁm Hnen t('rs
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A New Use for Radio Towers

HE growing applications of radio

to forms of public service are
giving new demonstrations almost daily.
The Bureau of Aeronautics of the
United States Navy Department has
found a novel use for the gigantic 600-
foot towers of the Arlington radio sta-
tion; it 1s described as follows:

This new use involves the placing of a
weather-recording device that has a double
function ; it records the direction of the wind,
and at the same time its velocity.

The old method for making this determina-
tion was by means of hydrogen-filled balloons
which, when released from the surface of
the earth were followed in their courses
by means ‘of a theodolite—a sort of telescope
that records norizonial and vertical angles.
These records, when plotted, indicated the
velocity and direction of the wind which
caused the drift of the halloons. This
method, however ingenious it may have been;
had one great drawback; it would not func-
tion in dull or foggy weather.

The new device installed on the towers is
automatic and operates by means of wind
pressure and thus will function in either
clear or thick weather, the records being con-
tinuously and permanently registered by the
other apparatus in a building near the base of
the tower. This apparatus records the wind

8. R, Wiaters

AEROLOGICAL INSTRUMENTS IN
These recording instruments are located in the aerological office at the -base of .the

Arlington” tower;
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conditions on a paper chart, in ink. The
recording apparatus and portions of the charts
are shown in the photograph.

—S. R. WiINTERS

A Tip for Saving Your
Vacuum Tubes

HAVE you ever burned out your
tubes during the course of your
experiments? Here is a practical hint
from a reader in Boyden, Iowa, who
has hit upon a scheme f{for avoiding
this particular kind of loss.

During several years of experimenting with
vacuum tubes I think I have learned one trick
of value to vour readers. When you try out
a newly constructed set for the first time and
don't want to risk from $5.00 to $25.00 worth
of tubes, tr