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A PAGE WITH THE EDITOR

Wirs this issue PopurLar Rapio authorita-
tively announces—as it might have unauthori-
tatively announced some months ago—that it
.has the “largest certified circulation of any
radio magazine.”

& %

PoruLAR Rapio has not, up to this time,
quoted circulation figures. It has never asked
advertisers to accept statements that could not
be verified and certified and otherwise estab-
lished as indisputable facts. Circulation claims
that cannot be proven are (to quote the Edi-
tor's honored professor of English) “both in-
teresting and convincing—particularly neither.”

) %k

“THERE 15 need at present for a suitable
name for that particular type of broadcasting
which is based on wired wireless principles,”
writes Major-General George Q. Squier to the
Editor. “Every day sees the necessity for a
word which should express as clearly as pos-
sible the idea inveolved and distinguish it care-
fully from general broadcasting. I have noted
that in your excellent journal recently the
subject was referred to as narrowcasting. I
do not particularly like this word; it is too
long and the word ‘narrow’ implies something
limited. Another word which has been sug-
gested here is ‘wirecast’ or ‘wirecasting.’ Per-
haps you or some of your readers could sug-
gest a suitable term.”

In accordance with the General’s wishes, the
polls are now open for suggestions. Write and
tell us what term should be used. .

* ¥ *®

TrE extending use of PoruLArR Rapio in the
schools and colleges is perhaps the most con-
vincing proof of the regard in which the maga-
zine is held that the Editor could ask. Principal
John H. Frizzell of the High School for Boys
in Reading, Pa., for example, recently “experi-
mented” with the magazine by having-it come
to the schoo! so that he could know “whether
or not it would be a good plan” to subscribe to
it regularly. )

Two months later he reported: “The experi-
ment is a decided success. The magazines are
worn out before the month is half up, and not
from carelessness in handling, but from read-
ing. The boys like it. It has gone ‘over the
top’ with a bang.”

* * *

THE rapidly extending recognition given to
the articles in PoruLar Rapio by governmental
authorities and scientists generally furnishes
impressive evidence of the standing that this
magazine enjoys. The Radio Service Bulletin

for example) issued by the Department of

ommerce on January 2, lists no less than six
articles in our January number alone as “among
the mote important papers of interest to the
professional radio engineer which have recently
appeared in technical periodicals.” :

AMoNG the radio experts who have been
called in by our Technical Editor to help
handle the mass of questions from our readers
is Russel P. May, widely known among navy
men as the radio engineer who planned and
designed ship, shore and aircraft installa-
tions for the Navy Department during the
war. He is the inventor of the push-pull
oscillator circuit, and was formerly an asso-
ciate of Dr. De Forest in the development
of the original Cascade amplifier; he also
assisted in the development of Dr. De Forest's
first high-frequency-spark telephone, the fore-
runner of the modern radio telephone.

Our readers may be assured that their prob-
lems have been worked out by a Man Who
Knows.

* * *

“My boys think that there is no paper that
compares with PoruLAR Rapio in helping them
to make their wireless outfits. At the present
time we have five separate sets in our house.”

So writes Frank B. Gilbreth, the well-known
industrial engineer and authority on scientific
management. And he backs up his opinion
with a check for another subscription.

¥ * *®

Tue Editor’s appeal to our readers to dis-
pose of such of their radic parts as they no
longer need to the hospitals for veterans has
not been in vain. The latest call comes from
U. S. Veterans Hospital No. 78, in North
Little Rock, Arkansas. “Our aerial is already
up,” writes Nurse Pauline Peters. “Now we
want a receiving set to entertain our boys.”

What Good Sport among our readers will
help out—at least to the extent of sending
along some useful parts?

: ® * ®

EacH. day brings additional evidence of the
esteem in which PoruLar Rapio is held abroad ;
so many eminent European scientists are now
numbered among our contributors that the
magazine is assuming an international char-
acter. “I can assure you that we have no wire-
less magazine in England equal to it,” writes
Mr. John Scott of Newcastle-upon-Tyne—and,
properly enough, he encloses a subscription in
proof of his conviction.

: * * ®

“THE magazine with the silver cover” is
literally being swept off the newsstands! The
only way to be sure of getting your copy is to
subscribe,

* * ®

Lasr call for subscriptions at the present rate
of $1.50 a year! Beginning March 20th the
yearly subscription will be $2.00.

¥V d , *

Editor, PoruLar Rapro

A
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To THE EpiTor oF PoPULAR Rapio: _

I nave followed with more interest than you know
your work to utilize radio broadcasting for the common
happiness and education of the country. Your plan of
action seems to me to be sound sense and a real vision
of service. My congratulations to you. And here’s our
pledge to help you in every way we can,

Sk (Qunton

- Chancellor, University of Pittsburgh
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ARE LIGHT WAVES AND ETHER WAVES
AFFECTED BY GRAVITY?

For years scientists have been trying to find out whether
the lines of the suw’s spectrums acinally do shift in posi-
tions because of the gravity of the sum Some day Dr.
Einstein’s theory may be further substantiated by means of
a spectroscope used m connection with such instruments as
this Hooker telescope at the AMt. Wilson Observatory.
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RADIO and RELATIVITY

An Explanation of Ether Waves in the Light of the Einstein Theory

FOREWORD

The now famous article, There Are No Ether Wawes, by Dr.
Charles P. Steinmetz (published in our issue for last July),
precipitated an international discussion which is still keeping the
scientists stirred up. As a result PorULAR Rap1o has received so
many inquiries concerning the exact relation of the Einstein theory
to the problem of ether waves and radio that we asked Dr. Free
to prepare this outline of the theory in terms that the lay rcader

can understand.—Ebp1tor.

BY E. E. FREE, Ph.D.

UST why does the Einstein theory

prove so difficult to understand ?

I think it is because most of us begin
to study the theory in a wrong way. We
begin by trying to make a picture of what
Einstein means.

We have grown accustomed to this
way of understanding things, by what
we call “visualizing” them. For instance,
we get an idea of the character of the
solar system by making a mental picture
of it, a picture of a lot of round balls
for planets revolving about a larger ball
for the sun.

We understand radio similarly, by pic-
tures of waves in the ether or of elec-
trons flying about inside the vacuum tube.
Most of the science of physics consists
of such mental pictures of things.

Now it is a law of the mind that all

such pictures are built up out of experi-
ence, out of things which we have actually
seen. We could have no mental picture
of the solar system unless we had some-
time seen round things like oranges or
billiard balls, and had seen things in rota-
tion about a center like the rubber balls
that boys whirl on the end of strings.

The peculiar difficulty of understand-
ing the Einstein theory is due mainly to
the fact that we cannot apply to it this
customary process of making mental plc-
tures.

Imagine an artist so insistently devoted
to the principles of cubist art as to have
banished from his house everything that
was round. Suppose that no balls or:
apples or round lamp globes were al-
lowed, and that even the. door knobs
were square. And imagine a child

243
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How the Course of a Cannon Ball Looks to a Person on Earth
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To an observer on our globe and traveling with it the path of the projectile fired
perpendicularly appears to be siraight up and doien.

brought up in this rectangular house; a
child who had never been allowed to see
a sphere, a child from whom all experi-
ence of roundness had been kept.

This child would not be able to under-
stand the solar system as we do. He
would not know what a round ball was
nor what it was like. He could form no
picture of the planets. The customary
descriptions. would be, for him, mere
meaningless words.

So when we ordinary people approach
the Einstein theory we are in exactly the
mental situation of this cubist child. We
have never seen the things that Einstein
talks about or anything like them. So
far as we know we can never see them.
It is utterly impossible for us to make
any kind of a picture of them; either
a picture on paper or a model or an
image in our mind’s eye. The theory
cannot be visualized at all,

Does this mean, then, that the under-
standing of the theory is impossible?

Not a bit of it. It means merely that
we cannot understand it by trying to
make pictures of it. But this way of
understanding things, while the most
common way, and for most people the
easiest wayv, is not the only way. You
have, for instance, a fairly good 1dea
of honesty. You know it when you en-
counter it. You understand it at least
as well, probably, as vou understand the
solar system. Yet vou cannot make a
picture of honesty. You cannot visualize
it. It is quite possible, you perceive, to
understand something which is not pic-
turable.

And so the first thing that I ask you
to do, before we even begin to talk about
the Einstein theory is to give up trying to
picture it. Simply try to understand it
through the medium of words, just as



POPULAR

Courtesy of Premier Productions, Ino.

—and How the Same Thing Looks to a Person Located off in Space
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But to an obscrver on another planet, the projectile’s path appears to be curved; ‘the
missile returns to the ecarth, which in itself has traveled.

you would understand honesty or any
other non-picturable idea.

I shall try to explain the theory in
the English language. By expressing
the ideas of the theory in mathematical
symbols (which are, of course, no more
than a special sort of language) the
expert mathematicians use and work over
and modify these ideas with a precision
far greater than we can attain in ordinary
words. You must bear this in mind;
if you want to know all about the theory
you must study it in its native language
of mathematics. So in this description
of the theory, I want you to remember:

First, that you are not to try to make
mental pictures of it;

Second, that the proper language for
all this is the symbols of mathematics.

The first form of the Einstein theory,
published in 1905, was an attempt to
explain an -experiment which has since

become famous as the Michelson-Morley
experiment. This experiment was de-
vised to detect the motion of the earth
relative to the ether. The ether, you
remember, was supposed to fill all space,
even the space inside masses of matter.
It was supposed that the earth passes
through it and that it passes through the
earth. This last is not so difficult a thing
as one might think, for we know that
matter is composed of very tiny particles
which are relatively quite far apart.
Matter has plenty of holes in it, although
very small ones, and the ether was
thought of as blowing freely through
these holes.

A great wind of ether, men thought
there was, blowing through all terrestrial
matter as the earth swept along in its
path around the sun. Michelson and
Morley set out to measure this wind.

The ether is, of course, the medium
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which carries light. Michelson and Mor-
ley set up two mirrors on a great slab
of stone and arranged to measure with
great accuracy the time required for
light to pass back and forth between the
two mirrors. This time would be a little
different, they thought, when the light
was passing parallel to the wind of ether
than. when it was passing across the wind.
The stone slab which held the mirrors
was movable. It could be turned so that
the mirrors stood first from east to west
and then from north to south. Michel-
son and Morley expected to find that
light would pass a little faster in one
of the two directions, just as the sound
of a shout will travel faster with a gale
than across it.

But they did not find this difference.

Very surprisingly, the time of passage
of light between the two mirrors was
always exactly the same, no matter in
what direction the stone slab was turned.

This result puzzled the physicists great-
lv, and many people began to doubt the
real existence of the wind of ether which
everybody had previously assumed.
That is, they began to doubt if space
really was full of this something called
ether through which the earth was sup-
posed to be sweeping along.

Einstein began to doubt it in a rather
special way. He began to doubt the
reality of space itself!

The reason for doubting this I can ex-
press in no better way than by quoting
the great French physicist, Poincaré.
He writes:

I am at a particular spot in Paris—the Place
de Panthéon, let us suppose—and 1 say, “I
will come back here tomorrow.” If anyone
asks me whether I mean I will return to the
same point in space. I am tempted to reply
“ves.” But I should be wrong, because between
this moment and tomorrow the earth will have
traveled, taking the Place de Panthéon with it,
so that tomorrow the earth will be more than
two million kilometers away from where it is
now. And it would be useless attempting
to use precise language, because these two mil-
lion kilometers are part of the earth’s journey
around the sun, but the sun itself has moved in
relation to the Milky Way, and the Milky Way,
in turn, is doubtless moving with a speed which

POPULAR RADIO

we cannot learn, Thus we are entirely igno-
rant, and always will be ignorant, as to how
far the Place de Panthéon shifts in position in
space in a single day. What I really meant to
say was: “Tomorrow I shall again see the
dome and fagade of the Panthéon.” If there
were no Panthéon, there would be no meaning
in my words, and space would disappear.”

And this, says Einstein, is exactly what
space does do. It disappears. Motion,
displacement in space, has no meaning
unless it be displacement relative to some-
thing else. A train cannot merely move
ten miles. It moves ten miles relative
to the carth’s surface, or relative to some
other predetermined point. All motion,
says Einstein, is relative. That is why
they call his theory the theory of “rela-
tivity.”

Einstein began, you remember, with
this doubt of the correctness of our no-
tions of space, a doubt induced by the
failure of the Michelson-Morley experi-
ment to find evidence of the supposed
wind of ether blowing through the mat-
ter of the earth. His next step was to
see whether he could find anything to
substitute for the idea of space, some
other fundamental standpoint from which
to build up a picture, or, as he said, a
mathematical description, of the universe.

He tried the velocity of light. Michel-
son and Morley had found, you remem-
ber, that the velocity of light between
their two mirrors was always the same
regardless of the direction in which these
mirrors stood. Other experimenters had
tried other experiments and everyone had
found that the velocity of light in a
vacuum, that is when not retarded by
matter, was always the same. So Ein-
stem decided to assume that this was a
general law; the law, namely, that the
velocity of light in empty space is always
the same, the speed of 186,326 miles a
second, which we find experimentally
that it has on earth.

Having assumed this and having ex-
pressed it in the language of mathematics,
Einstein proceeded to deduce from it a
set of mathematical expressions for the
laws of motion of the planets and for
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ARE THERE TWO ROCKS HERE, OR ONLY ONE?

If ttme and space are climinated, as the Einstein theorists point out as o possibility,
only an “undulatory continuum” lies between two objects in space, and the two
objects thus become merely a part of a great 1wut.

various other laws of physics. This gave
him his first theory of relativity, the one
now usually called the “Special Theory
of Relativity.” It is the one that was
published in 1905,

It is important to realize just what
Einstein had done. He had found men
with a certain picture of the universe,
expressed in the main, in mathematical
laws of which Newton’s laws of motion
were typical. This picture and these laws
were based upon an assumption, the as-
sumption that things exist inside a kind
of ether-filled box which men call space.
Poincaré and a few others had already
perceived that this assumption was not
valid ; that the idea of space was mean-
ingless apart from the idea of matter,
of things inside space to mark it off. The
Michelson-Morley experiment was also
against any such idea.

So Ejnstein said:

Let us throw this outworn assumption
away. Let us. dispense altogether with
the idea of space and try to build up a

new and better picture of the universe,
a new and better set of physical laws
for it. Let us start from a new assump-
tion, one which we have better reason to
believe valid.

The new assumption which he selected
was the assumption that the speed of
light is the same everywhere.

So far so good, but physicists began
at once to ask themselves another ques-
tion. Why stop here? they said; if the
idea of space was mistaken, may not
the idea of the constant speed of light
be mistaken also? All that we actually
know is that the speed of light is con-
stant here on earth.  Who can say what
it may be somewhere else in the uni-
verse ?

The Einstein theory of 1905 rested on
only one assumption, but even that, the
physicists said, was one too many. Could
not a way be found to construct a mathe-
matical description of the universe with-
out making any assumptions whatsoever ?

Einstein thought that such a way might
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be found and he set himself to the prob-
lem. A partial solution appeared in 1911,
the final theory in 1915. This is the the-
ory now known as the “General Theory
of Relativity.”

It is, as I have warned you, purely
mathematical. It begins by finding a
mathematical expression for motion; an
expression which makes use of no as-
sumptions at all, neither the old-time as-
sumption of space ner the assumption
of constant light velocity nor any other
assumption. I'rom this expression for
stmple motion, Einstein constructs all
over again the mathematical picture of
the universe which he destroyed when
he showed that the former pictures were
based on fragile assumptions.

To -the ordinary man, however, the
most interesting features of the theory
are its consequences. What does it help
us to learn about the ultimate nature of
things ?

The consequences are derived mathe-
matically. If you know the mathematical

From a drawing made for PorUnan Rapio by Arthur Merrick
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law of falling bodies you can calculate
easily the time required for a stone to
fall from the top of the \Vashington
Monument-to' the ground. Similarly, if
vou know mathematical laws of the uni-
verse, worked out by Einstein and if you
can handle the mathematics involved,
you can deduce various things which
must happen if the theory is true.

One of these deductions is the thing
which first called public attention to the
theory. It is the slight shift in the ap-
parent position of stars during a solar
eclipse. A ray of light coming from a
star and passing very near to the sun
does not pass by it, the Einstein theory
says, in a perfectly straight line. In-
stead the light is bent a little so that
the star will seem to be moved a trifle
from its real position in the sky. \When
the sun is shining this cannot be observed.
The sunlight drowns out the star alto-
gether. But during an eclipse the stars

near the sun can be seen and their posi-
tions can be photographed accurately.

IS OUR UNIVERSE BUT ONE OF MANY, EACH FOREVER
UNKNOWN TO THE OTHERS?

If the Einstein theory is corrcct, vays of light may curve around the inside of the

wmverse and reiurn to where they staried. Perhaps there are many universes, each

forever unknoten to the others, because there is no ether or other light-carrier in the
space between them.



POPULAR RADIO

- |-

H—=-_-ﬂ
=
1
i

.‘.--..’ ..:I.__

L
W

o E
-

-

g :

enl Elect.ric

HOW MUCH DOES THE LIGHT OF THIS LAMP WEIGH?
Dr. Irving Langmuir is here seen showing to Thomas A. Edison the largest electric

lamp ever made; it uses an electrical power amounting to 30,000 watts.

The weight

of its brilliance, when calculated by the Einstein Theory, is so small that the lamp
would have to burn 8,000,000 vears to produce one ounce of lhight!

This was done at the time of the eclipse
of May 29, 1919, and the predicted slight
shift of the stars was found. It agreed
with the mathematical deductions from
the Einstein theory. The matter was
tested ‘again during the eclipse of last
September but the results require long
and complicated calculations and have
not yet been announced.

Many other consequences can be de-
duced mathematically from the theory,
but they are mainly of interest to the
professional scientist. Greater general
interest resides on the relativitist’s picture
of what lies behind science, in his pic-
ture of the inmost nature of things.

Since Dr. Einstein’s publication of this
final theory in 1915, it has been extended
importantly by Dr. H. Weyl in Germany
and by Professor A. S. Eddington in

England. What I am about to say is
based not only on Einstein but on these
recent generalizations also.

Philosophers have always insisted that
we really have no knowledge whatsoever
of the inmost nature of things. We
know the universe, the earth and the
things around us only through our senses,
only by means of what we can see and
feel and hear. We exchange ideas with
other people but such exchanges are also
as dependent on our senses. We can
communicate only by speech which we
must hear or by written words which
we must see.

A man born color blind sees the world
in a different way from the rest of us.
How do we know, say the philosophers,
that all of us are not blind in some other
way? It is quite possible, they insist,

o
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that all human scnses are imperfect, that
they give us a wrong idea of the real
nature of things around us.

According to the theory of relativity
this is just what happens. It is possible
to deduce from the theory not only such
things as the star shift but also certain
characteristics of the ultimate nature of
things. Such a deduction will be more
reliable, the relativitists think, than are
our impressions from what our senses
tell us. The color-blind man can go
through certain scientific tests and can
find out thus about the nature of his in-
firmity. - Therefore he knows that things
are not really as they seem to him. Just
s0. say the relativitists; we can find out
scientifically that things are not really
what they seem to us to be. and we can
find out, furthermore, something about
what they really are like.

I have said that some deductions about
this problem of the nature of things
can be made mathematically from the

TR —
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Relativity Theory. The main one of
these is the deduction that the real uni-
verse has the nature of a four-dimen-
sional something which the relativists call
a “continuum,” meaning thereby no more
than a something which exists every-
where and always; something which is
continuous, therefore, both in what we
call time and in what we call space.

You will find it easier to do this in-
ferring about the nature of the con-
tinnum 1f you study carefully an illus-
tration devised by Professor Eddington
and famous among physicists as the
“parable of a penny.” I have changed
a little the wording of the Professor’s
exposition.

“I hold before me,” he says, “a cer-
tain object, and see a picture of the
head of Lincoln; another observer on
the other side sees an ornamental design
marked ‘one cent’; a third observer to
the right sees only a thin copper colored
rectangle. Am I to say that the head

o
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WHAT ARE THE INTERVALS BETWEEN FLASHES
FROM A LIGHTHOUSE?
It is a fundamental conclusion of the Einstein theory that both time and position are
purcly relative; conscquently this guestion wonld be answered differcutly by a man
traveling overhead in an airship than by a man on the carth,
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THE FAMOUS “RELATIVITY TRAIN” DEVISED BY DR. EINSTEIN

The famous scientis! proved that an imaginary train wonld SEEM 1o change in length

al varipus speeds when measured with a beam of light. Ewven one of our carthly

railroad trains twould scem shorter if it could move fast enough. At a speed of
100,000 miles a second the train would seem 1o lose nearly half its length.

of Lincoln is the real object and that the
crude impressions of the other two ob-
servers are wrong? Not at all. All
three -appearances can be accounted for
if we are all looking at a three dimension
object—a penny—and no reasonable per-
son can doubt that the penny is the
corresponding physical reality.”
“Similarly,” he goes on, “an observer
on earth might see and measure some-
thing, perhaps a group of stars, and might
find it to be an oblong block. An ob-
server on some other star, measuring the
same object, might find it to be a cube.
Shall we say that one observer is right
and the other wrong? Not at all. It is
much more reasonable to believe that
the thing observed is really a four-di-
mension something and that both the
oblong view of it and the cubical view
of it are partial views; are three-dimen-
sion aspects of the real thing just as the
three separate appearances of the penny
were two-dimension aspects of something

that had actually three dimensions.”
A thorough mental grasp of this illus-
tration will give you an easy key to the
whole relativitist view of the universe.
Reality is, they say, a four-dimension
something which, because of some pres-
ent limitation of our senses, we are able
to perceive only from a series of three-
dimension viewpoints. From one of
these viewpoints we see things as matter ;
from another we see things as electricity ;
from a third we see things as the
laws of gravitation. All of these are
true, but all are partial, just as were the
three separate views of the penny.
Imagine a man with one eye who had
never seen a penny or anything like it.
Show him the penny; turn it about for
him, but do not let him touch it. Hav-
ing only one eve he will not receive any
visual impression of solidity. Every-
thing will look flat. And being forbidden
to touch the penny he will not be able to

_ thus correct his impression of its flatness.
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Brown Broo.

SOME DAY SOME SUCH MACHINE MAY MEASURE
THE WEIGHT OF LIGHT
So delicate is this apparatus in the Burcau of Standards that it must be operated from
an adjoining room to avoid the disturbing effects caused by the operator’s body. Prof.
Eddington of Eugland calculates that the sunlight received each day by the earth
weighs about 160 tons.

It will look to him like a changeable flat
object, a sort of dissolving view. Only
if he is clever or if he has previously
seen similar objects which he was al-
lowed to touch, will he be able to
infer that the penny is really a
solid three-dimension object, his per-
ceptions of which were all one dimension
short.

As regards the real nature of things,
we are all of us, the relativitists say, in
the position of the one-eyed man. Be-
cause of some incompleteness of our
senses we can observe things only in
three dimensions. We see things now
from this aspect, now from that one.
We never see them as they really are.
Only slowly are we becoming clever
enough to infer something about what
they really are.

Now what does this mean for the

problem which prompted the writing of
this article, for the problem of whether
or not ether and ether waves are real?
Dr. Steinmetz says that there are no
ether waves.* Sir Oliver Lodge dissents
from this opinion.t What does Einstein
say?

On the fifth of May, 1920, Einstein

delivered at the University of Leiden a
lecture on ether and the theory of rel-

ativity. He concluded with the following -

words, the somewhat free translation be-
ing my own:

Bringing everything together we can say
this: According to the General Theory of
Relativity space itself is endowed with
physical qualities: in this sense, therefore,
an ether exists. According to the General
Theory, space without ether is unthinkable;
for in such a space there could be neither the
propagation of light nor the possible exis-

*In Porurar Rapio for July, 1922,
4In Porurar Rapto for November, 1922,
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tence of measuring rods and of clocks. It
would be impossible, therefore, to have sepa-
ration of things in space-time as these words
are understood in physics. The ether must
not be thought of, however, as endowed with
the characteristic propertv of a ponderable
medium, the property of possessing separate
parts, the history of which can be followed
through time. The oproperty of being in
motion or the property of being at rest are
alike unthinkable as applied to the ether.

Does this mean that there is an ether
or that there is none?

To me it means that the ether exists
but that it has properties very different
from those ascribed to the old-fashioned
space-filling thing which Michelson and
Morley tried to detect by their famous
experiment.

In Einstein’s view the “ether” and the
four-dimensional “continuum’ come, I
think, to mean practically the same thing.
This ether-continutum s the substratum
of reality. It is the inmost nature of
things. By very definition it is not per-
ceivable by our senses or picturable by
our mind. We can perceive only its
various three-dimension aspects, only the
several flat views of the penny. One of
these aspects is space, another one is
electromagnetic waves, another one is
gravitation.
~ It is not that space is filled with ether;
space is ether. Space is merely one
aspect of the continuum and the con-
tinnum is the ether.

We must not say that there are ether
waves or that there are not. The truth
is that the things we call waves are mere-
ly one aspect of the continuum. They
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are ether. They are merely one view of
the four-dimension etherial penny.

It is futile to deny that these ideas
are difficult to grasp or that they fail of
being fully satisfactory to the mind. On
this view the ether-continuum appears
to be something which must ever remain
unknowable to us except by means of
dry and lifeless mathematical abstrac-
tions. The mind revolts at thus abandon-
ing the problem.

But is it really necessary to abandon
it? Is there no hope of being able, some
day, to know something directly about the
ether-continuum, as though our color-
blind man were to recover somehow his
power of seeing hues? May we regard
the ether problem as fit material for sci-
entific study or must we give it up?

Let Sir Oliver Lodge answer these
questions. He wrote in 1921:

Whether the propertics of the ether can
ever be formulated in terms of the same sort
of dynamics as we have found so fruitful
and effective in dealing with matter is at
present an open question. Quite possibly a
different dynamics may be needed, one per-
haps of which we have as yet no conception:
but let us not shut the door on discovery,
assume that nothing of the sort can ever he
arrived at, and think that pure mathematical
abstractions, glorified and complicated suf-
ficiently, can be an ultimate embodiment of
physical laws or can adequately express the
facts of Nature. . . .

We cannot be forever satisfied
blindfold mathematical method of arriving.
at results. We can utilize the clues so given,
and admire the ingenuity which has provided
them. But that is not the end; it is only the
beginning. The explanation is still to seek,
and when we really know the properties of
the ether we shall perceive why it is that
things happen as they do.

with a

How to Use Your Radio Set
on Your Vacation Trip

In a near issuc of POPULAR RADIO one of the most experienced

radio experts in the country will tell, in specific terms, how to set

up your rccesving sct on your mtotor car, on your pleasure boat

and in your camp—and how to avoid the difficulties that will con-

front the incxperienced fan who is not forewarned and fore-
armed against them.




“Interference” from Receivers

How to Use Regeneration without Radiation

Many of us know that the howls that sometimes-disturb our radio programs
~ are caused by one of our neighbors whose regenerative set is acting like a
miniature transmitter when he tunes and passes the wavelength on which
we are listening. We hear his radiated energy interfering with our own
reception. How to spare your neighbors this nuisance by adding one stage
of radio frequency amplification to your set is told in this article by—

JOHN V. L. HOGAN

HE ordinary audion is so much

more effective when used with a
well-designed feed-back circuit than in
a non-regenerative outfit that there are
comparatively few grid-tube sets used in
the latter fashion.

Regeneration has
especial utility:

First, it neutralizes a large part of the
wasteful resistance in the ordinary aerial
and in the receiver circuits (thus giving
~ louder signals and better selectivity).

Second, it provides a convenient means
for receiving continuous wave telegraphy
or for picking up telephone carrier
waves by employing the self-heterodyne
method.

The first of these advantages is per-
haps the more useful, especially when

two points of

it is necessary to use rather poor aerials:
for receiving.

The second point represents a possi-
bility that is of tremendous help to the
individual user of a regenerator, but as
it requires the set to be placed in the
oscillating state, it may create a good;
deal of interference to reception by other
listeners within a zone of several square
miles.

This matter of interference caused by
oscillating regenerators seems to be by
no means as serious as it was some
months ago. When radio novices were
setting up feed-back circuits of all con-
ceivable types and, in the absence of
competent instruction, were allowing
them to oscillate continuously and slightly
off-tune from the broadcasting wave-

254



POPULAR RADIO 253

lengths, it was nearly impossible to re-
ceive a complete radiophone program.
Of course these unskilled users them-
selves heard nothing but whistles, louder
than the interfering tones-they produced
in their neighbors’ outfits; largely as a
result of this many of them have learned
to use their receivers properly without
allowing them to oscillate. Self interest
has thus brought about a great public
benefit.

The ideal condition in which there will
be no interference from regenerators has
not yet been reached, however. Occa-
sionally while listening to a broadcasting
station one hears the swinging beat note
or whistle which proves that someone in
the vicinity is tuning his receiver by the
“heterodyne search” plan. In the
suburbs of New York such interference
nowadays is often only momentary, but
there is no need even for that. It is
entirely feasible to pick up long distance
radiophone signals by tuning one’s re-
ceiver with the feedback set somewhat
below the oscillating point, and if this
is done it will cause no inconvenience

\\%
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to other listeners. Some otherwise good
regenerators are so designed, however,
that it is practically impossible to tune
over even a rather small band of wave-
lengths without either readjusting the
amount of feed-back or losing the bene-
fits of regeneration. This is especially
true of many of the plate-variometer
outfits, in which helpful amplification can
be had (for a single setting of the plate
circuit inductor) only over a small
wavelength range. Tuning beyond such.
limits results either in negligible re-
generative amplification or in the pro-
duction of oscillations that may greatly
disturb nearby receivers.

There are several ways in which one
may get most of the useful features of
regeneration without causing the radia-
tion of interfering waves from his re-
ceiving aerial. With these arrange-
ments it is feasible to pick-up signals
from distant stations by the heterodyne

‘'or beat-note method, and to increase

signal intensity by regenerative ampli-
fication resulting, in part, from neutrali-
zation of circuit resistance. As they
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A SIMPLE CIRCUIT THAT INCLUDES A REPEATER TUBE

FIGURE 1A circuit with one stage of tuned radio frequency aemplification with
regenerative detector. This is the “hook-up” of the set pictured on the page following.
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THE AUTHOR ILLUSTRATES THE “HETERODYNE-SEARCH”
PLAN OF TUNING

Myr. John V. L. Hogan 1s seen adjusting the wavelength of the plate circiat of the

amplifier tube with his right. hand, while controlling the regeneration in the detector

circwit with s left hand. The “heterodyne-scarch’” plan of tuning may be used with
this set, without causing interference to other scis in the neighborhood.

depend, however, upon the use of a radio- -

frequency repeater between the antenna
and the feed-back circuits they will not
permit great reduction of aerial re-
sistance; it 1s consequently desirable to
use these circuits with an antenna
which is itself of sufficiently good de-
sign to he an effective wave-absorbing
system.

A simple circuit that includes such a
repeater tube is shown in Figure 1. Here
the antenna is connected to the ground
through a tuning condenser of about
0.0005 microfarad maximum capacitance
and an inductor of some 50 or 100
microhenries. Across this coil 15 con-
nected the input circuit of the repeater

tube, as shown; the grid potential can
be controlled, from O to 6 volts positive
of the negative filament lead, by means
of the potentiometer. The output circuit
of the repeater tube contains the tuned
primary of a short-wave inductive
coupler ; the balance of the circuit is the
conventional transformer feed-back or
“tickler” arrangement. In making the
installation the only point that requires
special care is the choice of the proper
constants for the coils and condensers
that will enable the circuits to tune to
the wavelengths it is desired to receive.

The operation of this circuit is a little
more difficult than that of the ordinary
single-circuit regenerator.
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In the first place, there are two sets
of circuits that can oscillate inde-
pendently. The whole idea is to prevent
the first tube (repeater) and the aerial
from generating oscillations, and to con-
fine this action to the second tube and
its circuits.

In the second place, there are three
tuned circuits (C,-L,; C,-L,; and C,-L;)
and two couplings (L,-L, and L.-L,) to
adjust. But once the proper constants
are chosen and the outfit is correctly set
for reception of some particular wave-
length, it will not be found difficult to
tune to others.

Probably the best way to start using
this receiver is to connect it up as shown,
then to light only the detector tube, to
set coil L, as far as possible from L, and
to couple the aerial coil L, to secondary
L,. This makes the set a simple two-
circuit regenerator with inductive feed-
back, and it may be tuned to a nearby
broadcasting station in the ordinary way.
Thus one can find fairly closely the best
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values for C,, L,, C,, L, and L,. = Of
course .the final tuning should be done
with quite weak coupling between L, and
L;, so that the inductance of each coil
will not be too greatly influenced by the
reaction of the other. There remains
only the determination of proper values
for Ly and C,, and the co-ordination of
the adjustments throughout the get.

This will not be difficult if the opera-
tor now removes coil L, from the
vicinity of L, and couples L, and L,
with moderate tightness—of course,
turning on the filament of the repeater
tube also. If the potentiometer contact
is too near the negative end the repeater
tube will be likely to oscillate as he ad-
justs C, and L,, so it is well to turn it
well over toward the positive end of
the potentiometer winding while he is
making his first adjustments,

There is no-reason why he should not
use identical coils for L, and L, and
the same kind of variable condensers
for C; and C,. If he does this, he may
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A REPEATER TUBE SET THAT IS EASY TO TUNE

FiGURe ‘2—This is a diagram of the set illustrated on the following page. It shows
one stage of resistance-coupled radio frequency amplification, with a tuned regenerg-

tive detector circuil.

This circuit will be found to be casier to tune than the circuit

shown in Figure 1.
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TUNING THE RESISTANCE-COUPLED SET )

The designations of the parts, shown in circles on the photograph, correspond with

the designating letters in the text and diagrams. If vou want to try out these circuits,

you will be able to identify the right parts, and hook them up properly. Mr. Hogan

not only explains how to tune these circuits but he gives explicit directions for
- adjusting each instrument.

set C, and L, to the same values that
have just been determined to the best
for C; and L,. Then the whole set can
be tuned, simply by making comparatively
small changes in the settings of the three
condensers.

Once working, the antenna circuit may
be left tuned to approximate resonance
with the desired wave and the potentiom-
eter set at a point well toward the posi-
tive end (so that the aerial cricuit will not

oscillate) and then forgotten, until the .

operator wants to make a substantial
change in wavelength. For smaller
variations the condensers C, and C, are
handled: just like the primary and sec-
ondary condensers of an ordinary two-
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circuit tuner, and the couplings L,-L,
and L,-L, are handled like the primary-
secondary and secondary-tickler coup-
lings of such an outfit used’'with re-
generation. He can throw these circuits
into oscillation by moving L, nearer L,
in order to pick-up carrier waves by

means of the beat-tone method, and he

can thus get regenerative amplification
and selectivity in these circuits. Yet the
repeater tube will prevent the oscillations

from feeding into the aerial circuit and

radiating interfering waves.

The first tube is referred to as a radio
frequency repeater rather than an
amplifier because little amplification will
be had at broadcasting wavelengths if
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the potentiometer contact is kept far
enough toward the positive end to pre-
vent the aerial system and the first tube
from regenerating and thus tending to
oscillate. By decreasing the positive
potential thus applied to the grid the
operator can take further advantage of
regenerative amplification in this first
tube and get considerably louder sig-
nals, but if he goes far in this direction
he will be back where he started, for
the repeater tube will begin oscillating
if the coupling L,-L, is slightly reduced
and the oscillations will be radiated as
interfering waves.

Proper operation of this outfit re-
quires the first tube to remain in the
non-oscillating condition regardless of
changes in the circuits; the regeneration
supplied in the detector tube circuits is
used for selectivity, amplification and
heterodyne pick-up.

The constants for the instruments
used in such receivers have been stated
many times, but for the sake of com-
pleteness it may be well to repeat. There
will be some deviation from normal, in a
good many cases, to get best results; but
a typical set of values of general utility
is the following:

Condensers C,, C, and C, of 0.0005
microfarad maximum capacity, prefer-
ably fitted with verniers; coils L,, L,, L,
and L, each 50 turns of No. 22 B & S
double-cotton-covered  magnet  wire
wound on paper or bakelite tubes of 314
inch diameter, with taps at 20, 30, 40
and 45 turns; potentiometer 200 ohms;
filament rheostats 6 ohms; grid leak 2
megohms ; grid condenser 0.00025 micro-
farad; by-pass condenser 0.005 micro-
farad; tubes UV-201 or VT-1; filament
battery 6 volts (storage); plate battery
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two or three 2275 volt blocks. A good
antenna would be a single wire from 100
to 150 feet long (including down-lead)
with the horizontal portion some 40 feet
or more above the earth. All of these
values are stated for use on amateur
and broadcasting wavelengths.

A little additional ease of adjustment
may be had, at the cost of some se-
Tectivity, by using the circuit of Figure 2.
The elements are the same as before,
except that C, and L, are omitted and
R, and C, added. R, is a coupling re-
sistor of about 50,000 ohms and C; a
fixed condenser having about 0.0005
microfarad capacitance. With this ar-
rangement the only important variables,
once the set is adjusted to approximately
the best condition, are C,, C; and the
coupling between L, and L,.

It will be found that with the Figure 2
circuit there is much less tendency for the
repeater tube to produce oscillations in
the aerial circuit; and that the poten-
tiometer contact can be moved much
nearer its negative terminal. Further,
the tuning is considerably simpler than
that of Figure 1. It will be noted that
the plate circuit potential of the repeater
should be increased to about 60 volts in
order to offset in part the effect of the
resistance unit R.

Either of these two circuits is capable
of sharper tuning than the “ordinary
single-circuit regenerator and, on a good
aerial, will give excellent results. With
reasonable care in adjustment the user
can do all the searching for long-distance
stations le may desire, taking the full
advantage of the beat-note for locating
weak signals, and yet be secure in the
knowledge that he is not interfering with
his neighbors.

“ 2,400 MiILEs ON A $40.00 Set!

The next number of PorUuLArR Rapro will emnounce—and describe th specific detasl—

the most efficient recetving set that can be made for a low price; the vemarkable

new “Four-Circuit Tuner,” the new invention of Laurence M. Cockaday. It can

be wmade at a cost ranging from $30.00 to $40.00; it has a verified c. w. range of

3,200 miles and a telephone range of 2,400 miles, and 1t makes possible a sharper

tuning than any set that has so far been developed. Order your May number from
your newsdealey Topay!



AN AMATEUR WHO BECAME AN EXPERT

rifteen years ago Mr. Donle was a tvpical radio fan in Providence, Rhode Island.

His interest in experimental work in both ionisation and in pure electron vacwum

tubes led to numerons inventions; he is now chief engincer of the Connecticut Tele-

phone and Electric Company, in charge of its radio rescarch activities; the “Donle
tube” is his latest contribution to science,

The Most Sensitive Tube

IN THE WORLD

A remarkable device that operates with a plate of liquid
sodium instead of solid nickel and that picks up signals on a

stream of 1ons instead of electrons; described by its inventor

HAROLD

A NUMBER of years ago we com-

pleted a survey of the field of ra-
dio recetving. The purpose of this study
was to determine the relative opportuni-
ties for improvement in the several sub-
divisions of receiving apparatus. The
conclusion reached was that a great mar-
gin for advance existed in the process
of detection. The phenomena of recti-
fication were not completely understood

P. DONLE

apparently, and the efficiency of conver-
sion shown by even the best detectors
seemed to be quite small.

Since that time a substantial portion
of our research and development work
has been directed toward improving de-
tector operation.

- Having found a number of inherent
limitations in the grid type detector tube,
and realizing the dangers of interference-
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production by -escillating regenerators,
we set as our goal the development of a
new detecting structure that would have
so great -efficiency that regeneration
would be unnecessary. This was a large
problem, and its solution has required
a great deal of time and effort; even a
summary of all the work done would
make a long story.

In the course of this development we
have produced several distinct types of
detectors. Many of these had decidedly
interesting (and, indeed, valuable) char-
acteristics but in some cases the device
possessed some weak feature that tended
to neutralize its good qualities. As may
be imagined, the research work has been
extensive. Thousands of operative tubes
have been built and studied; to analyze
the performarice of each has required
a complete set of operational character-
istics for every.tube; even the labor of
taking tens of thousands of observations
for these curves was no light task. Our
latest development, the intensifier tube,
which was recently described before the
Institute of Radio Engineers, incorpo-
rates many of the features worked out
during the research just outlined.

In this very tube we have a non-ampli-
fying vacuum tube detector of remark-
able sensitiveness and stability. When
using this tube in a properly designed
two-circuit receiver, we invariably repro-
duce radio signals more strongly and
more clearly than we can produce with
a standard regenerator with a grid-tube.
The high sensitiveness secured is largely
due to the arrangement of electrodes
used, in conjunction with ionization of an
alkali metal such as sodium.

The new electrode arrangement that is
utilized is not in itself sufficient to ac-
count for all the results; the structure
works inefficiently in the absence of
ionization, for ions are responsible for
the accumulated charge on the “collector”
electrode. Responses to signals are ob-
tained in this tube by a breaking up of
this charge when radio frequency im-
pulses are impressed on the detector ; the

261

result is a relatively great change in the .
steady value of the current in the collec-
tor-filament circuit.

When a regenerator is adjusted for
maximum sensitiveness, just short of
self-oscillation, the circuits have a low
effective resistance which results in a
“tailing out” of speech or music and pre-
vents clean-cut reproduction. This effect
cannot be had with the intensifier, for
its circuit and mode of operation are non-
regenerative. Similarly, the intensifier
cannot produce interference with recep-
tion by others; it is not capable of ad-
justment so as to radiate energy at the
working wavelengths.  This helpful
characteristic, which allows the user to
tune at will without fear of disturbing
other people, caused Dr. Chaffee to chris-
ten the device “The Golden-Rule Tube.”

Figure 1 shows a conventionalized
cross-section of this new tube. A glass
bulb contains the straight filament F, the
collector electrode C (which is a trough-
shaped piece of sheet metal supported
above the filament) and the main anode
A at the bottom of the tube. This anode
is, in this particular form of tube, a but-
ton of metallic sodium. Connections to
the electrodes are provided by way of
the three wires that are shown; the sec-
ond filament lead is brought out through
an external heating coil H mounted out-
side of the tube proper.

The filament current passing through
this heater serves to maintain the sodium
anode at the correct operating tempera-
ture. The four terminals are brought out
to the prongs of a standard detector
base.

A useful circuit for taking advantage
of the intensifier’s characteristics is
shown in Figure 2. The left-hand por-
tion of the diagram is simply a form of
the well-known two-circuit tuner. The
detector connection is somewhat unusual,
however. Current for heating the fila-
ment and the anode is drawn from a 6--
volt storage battery, in the .tubes now
available, and is controlled by a rheo-
stat R. The average current value is
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about 1.6 amperes. The anode circuit
contains the telephones and a dry battery
of any convenient potential between 10

and 30 volts; no adjustment of the anode .

potential is necessary, for the battery may
vary widely without much effect on sig-
nal strength. No by-pass condenser is
needed across the telephones (or trans-
former primary, if an amplifier is used)
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THE PARTS OF THE TUBE

Ficure 1; F is the plament, connccied tr series
sosth the heater element H, which heatls the
anode A, causing it to give off ions that fly
over to the collector plate C. ANl of these
clements except the heater are enclosed in the
inner glass shell.

POPULAR RADIO .

for no radio frequency currents appear
in the anode circuit. The anode current
.1s about 150 to 200 microamperes.

The most interesting thing is, how-
ever, the connection and behavior of the
collector circnit. No stopping condenser
or leak resistance is used, and the tube
will not work properly if there is any
such obstruction to prevent flow of cur-
rent in the circuit from filament to col-
lector.

The steady value of current in this
collector circuit is relatively high; if
the collector is connected directly to the
filament it will measure as much as 1,500
microamperes or sonie ten times the nor-
mal anode current. To control the col-
lector current conveniently a variable op-
posing or neutralizing potential is intro-
duced by means of a potentiometer across
the filament battery. The larger this
neutralizing e.m.f. the smaller the col-
lector current; the normal adjustment is
in the neighborhood of 1.4 volts, giving a
current of 600 to 800 microamperes or
about four times the current in the anode-
telephone circuit.

Another interesting feature is that this
large collector-circuit current does not
flow unless the anode circuit is closed.
If we break the telephone connection,
the anode current is of course inter-
rupted. But the collector current at once
falls to something like half its normal
value. This unusual feature is one of
the characteristics that identify the new
phenomena used in this intensifier tube.

If microammeters are placed in both
the collector and anode circuits, the steady
value of current in each will be seen to
drop as soon as radio signals are applied.
The change of current on receiving sig-
nals is much greater than with grid tubes,
and gives us not only a convenient way
of measuring directly on a meter the in-
tensity of quite weak radio waves but
also an easy method of operating a tele-
graph relay on a telephone call-bell by
radio. For instance, ordinary daylight
signals received at Meriden (on a small
aerial) from WOR at Newark, a hun-
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AN INSIDE VIEW OF THE NEW RECEIVER

Notice that the tube is mounted in an inverted position.

The arrangement of the

various instruments and the wiring is clearly shown. All the connections to the seh
are made from the rear.

dred miles away, cause a drop in col-
lector current of about 50 microamperes;
it is simple to arrange a relay to be oper-
ated by such a current change.

The large effect which signals produce
on the collector current makes it feasible
to place the telephones directly in the
input circuit. In this case, the anode cir-
cuit includes nothing but its battery and
the collector becomes both input and out-
put. electrode. The collector circuit is
one of low impedance, however, and the
usual telephones are not suited to it.
Their resistance also interferes to some
extent with tube operation, so that it is
better as a practical matter to place the
telephones in the anode circuit. Never-
theless, for a given resistance in the col-
lector circuit signal responses are as loud
with the telephones in the input as in
the anode circuit.

One other operating feature should be
mentioned—selectivity.

Although with the intensifier we have
no way of reducing circuit resistance by
regeneration, the extraordinary sensitive-
ness of the device permits us to use ex-

ceedingly loose coupling in the receiving
tuner. As is well known, this produces
not only a high degree of selectivity but
also gives great freedom from impulsive
interference produced by static or nearby
spark stations. Further, the intensifier
has a valuable frequency-selecting power -
of its own; adjustment of filament cur-
rent and collector potential permits dis-
crimination between neighboring wave-
lengths by increasing the sensitiveness of
the tube to any particular desired wave
frequency within its range. As built for
broadcasting reception the tubes may be
adjusted to give maximum response to
360 or to 400 meters and at the same
time to be poor detectors of interfering
signals on 600-meter or longer wave-
lengths, The net result of these several
possibilities is to give a practical and
easily secured selectivity that is much
higher than is ordinarily required.
Experimenters whose only experience
with detectors utilizing ionization phe-
nomena has been confined to grid tubes
containing gas are likely to believe that
any ionization effect must be of unstable
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or transient character. A little work with
one of the intensifiers will quickly dem-
onstrate that it is the gas and not the
ionization that causes the fugitive,
rapidly changing adjustments of the old
tubes. By using ionization of a metal
vapor, and particularly of an alkali metal,
we are able to produce in quantity
detector tubes which have definite char-
acteristics and the operation of which is
uniform throughout the period of use.
Control of the ionizing anode tempera-
ture gives us complete control of tube
operation, and in order to keep an intensi-
fying detector adjusted to maximum
sensitiveness for hours at a time it is
merely necessary to set the filament rheo-
stat at a value that will maintain the
requisite heating and to adjust the col-
lector potentiometer at the best point for
the particular signal strength and fre-
quency, and leave them there.

As may well be imagined, we have had
our own troubles in producing a tube of

N/

POPULAR RADIO.

this kind. The operation is so radically
new that we not only had to develop
the device itself but also new methods
and apparatus for testing it. The usual
schemes used for investigation of grid
tubes are of little value to us; for ex-
ample, the absence of amplification and
the presence of a relatively large direct
current in the input circuit are not taken
care of in the ordinary methods of
measurement.

The experimental work has been well
worth while, however, for we now have
a dependable detector of higher sensitive-
ness than has ever been reached, yet -one
which cannot produce interference. Con-
tinuation of the investigation is showing
further possibilities of increased sensi-
tiveness, and present-day indications are
that filament current consumption can be
reduced to a point that will permit of
dry-cell operation without loss in stabili-
ty, selectivity or responsiveness of the
new tube to radio signals.
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The electrical conmections for the set that makes use of the mrens:fymg properties of the

snew tube.

This circuit has proven of exceptional seusitivity in detecting radio signals.
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If you own a crystal detector set, you know how troublesome it sometimes is to find

the “sensitive spot” on the crystal.

Here is o home-made set that locates this spot

for you. When the knob is rotated the powdered galena naturally tumbles into the
right position between the catwhiskers.

How t0 Make a Crystal Detector from a Spool
By ALBERT GRUBER

ANY amateurs discover that it is

difficult to find the sensitive spot
on the crystal used as detector in their
radio sets. The spool type of detector
will eliminate this difficulty if constructed
properly. The size of this detector is
entirely optional to the maker and various
dimensions may be used with success.

First obtain two panels the same size;
4 by 2 inches will suffice. Also four
inches of a dowel pin the size of the
inner diameter of the spool you are going
to use.

Drill a hole the size of the diameter
of the dowel pin used, in the exact center
of the one panel, Two smaller holes are
drilled for binding posts one inch from
the bottom and each one-half inch from
the side.

Place two small-gauge wires for cat-
whiskers in the hole of the spool in such
a manner that the wires are on opposite
sides and do not touch. Saw off 14
inches of the dowel pin, spread paste on
one end and place in one end of the
spool a distance of 1% inch,

Now fill the spool with powdered
galena crystal, leaving enough space for

the placing of the dowel in the other
end of the spool. Be careful to keep the
wires in place and be certain that the

.grains of galena will move freely when

the spool is rotated. The balance of the
dowel is pasted in place.

The panel should next be screwed to
the base and a rear support made of a
brass strip. The holes for the support of
the rod should be in line with each
other.

Place the spool detector in position
securing it with small nails, one driven
through the dowel at the rear of front
panel, the other at the rear of the sup-
port.

A dial or knob may be pasted on the
part of the dowel that extends through:
the front panel, for adjustment of the
detector.

The two catwhiskers are connected to
the two binding posts. To operate, rotate
the handle slowly and the wires inside
the spool will come in contact with at
least one sensitive spot in the galena.

This general plan may be varied in
many ways without decreasing the effi-
ciency of the detector.
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Seeing by Radio

By WATSON DAVIS

From a photograph made for POFPULAR Rapto

A Revelation of Some of the Wonders That Radio Holds in Store

PHoOTOGRAPHS are now being sent by radio.
speeded up, motion pictures may be similarly sent.

As soon as the process is
We may shortly see on

the screen distant news events almost as soon as they take place; we may
see at eleven o’clock 1n San Francisco an accident that “will occur” in New

York at two o'clock the following afternoon!

How these astonishing

developments are made possible is something more than hinted at in this
article—whicli contains the first detailed description of the remarkable
invention of C. Francis Jenkins.-—EbpiTor.

EFORE there were motion-picture
theaters, C. Francis Jenkins was a
real-life actor in some wild-west dramas
in southwestern United States and
Mexico. Before he came to Washington
he got the fool idea of trying to solve the
problems of motion pictures. Many other
inventors of that time were also giving
their best thought to apparatus that
would bottle up motion and reproduce it
at a later date. But Jenkins finally per-
fected movies, and today his contribution
to the motion picture machine is in use in
every commercial projection machine on
the market—except his own.
And that is the beginning of the story
of the possibility of seeing by radio.
If you have watched a motion-picture
projector in action you will remember

the slotted disk in front of the lens that,
twirling around, blots out the image of
the film when it is in-motion. The film
in the standard motion-picture machine
moves with jerks and you see the nmage
on the scrcen only when the film is
stationary; the whirling shutter wheel
suppresses the rest, but does it so fast
that vour eye cannot catch it doing it.
Mr. Jenkins is responsible for the long
opening and resultant long exposure in
this shutter wheel that gives the illusion
of continuous motion on the screen and
makes motion pictures possible. And he
also introduced the device that produces
the jerking motion of the film.

To be the father of one of the essen-
tials of the motion-picture machine would
seem enough achievement for an in-
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ventor. But if Mr. Jenkins invites you
to a movie show in his laboratory on
Connecticut Avenue, Washington, D. C,,
vou will find a new kind of machine.
The shutter wheel is conspicuous by its
absence. There is no shutter; the light
plays on the screen for the full time and
not just part of the time. The film is
in constant, continuous motion; it does
not jerk along. A glass disk or wheel

revolves perpendicularly to the beam of

light which is projected through it near
its edge and which carries the picture
image.

If you examine the disk of common
glass you will find that it has an edge of
varying thickness. Tt is, in fact, a prism
cut on the circumference of the disk.
But it is not just an ordinary prism, for
it has a constantly changing shape. At
one end its base is at the edge and at
the other its base is inside. Where the
two ends meet there is an abrupt change,
and directly opposite on the other side
of the circumference the prism at that
one point is just a piece of glass with
sides parallel.

This “prismatic ring,” as Mr. Jenkins
calls it, is the essential part of the device
for sending and receiving pictures by
radio and it 1s the only new part.

Have you ever been in the old-
fashioned houses that still have prismatic
ornaments suspended from their chan-
deliers? Or do you remember a little of
the physics of light that you learned in
your high-school davs? If so, you will
know that the direction of a ray of light
is changed by passing through a prism;
that is, the rav is bent toward its base.
It is this property of the prism that is
used in applving the prismatic ring. A
beam of light projected through the re-
volving prismatic ring will be refracted
from one side to the other with the ring
as the hinge.

In the Jenkins continuous motion-pic-
ture machine the light passing through
the picture on the film is picked up by
the prism and carried across the screen
at the same rate that the film is traveling.
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If sixteen pictures each second are pro-
jected in this way, the action on the
screen seems to be continuous.

This principle and these rings are
used in the apparatus designed for send-
ing pictures from place to place by wire
or radio. The essential difference in the
operation of the continuous motion-pic-
ture machine and the apparatus for send-
ing pictures is that the picture transmit-
ting apparatus projects the picture a
small portion at a time, while the motion-
picture machine throws the whole picture
on the screen at the same time.

In order to send only a portion of the
picture at one time, Mr. Jenkins uses two
prismatic rings. These are so placed
that their diameters intersect at right
angles and the beam of light passes
through both prismatic rings at the inter-
section. The ring that shifts the beam
from left to right runs about a hundred
times as fast as the other ring whose
prism causes the image to move from
the top to the bottom of the picture.
The total effect of the two rings work-
ing together in the receiving set is that
of a pencil of light tracing lines across
the picture about a hundred times as fast
as it moves downward. :

In both transmitting and receiving ap-
paratus there are duplicate sets of these
rings and they do exactly the same thing.
The transmitting set picks up the light
from the picture to be sent, shoots it
through a lens and impresses it upon a
light sensitive cell. In the transmitting
set there are only three essential parts;
the set of prismatic rings, a lens to con-
verges the light, and a light sensitive cell.

Do vou remember the invisible eyes
that guided our troop ship convoys across
the Atlantic during the war?

This was accomplished by light sen-
sitive substances, and it is this class
of substance that is used in Mr.
Jenkins’ transmitting set. \When a sele-
nium or thalium salt is in the light it al-
lows a greater amount of current to pass
through it than when it is in the dark.
The light sensitive cell that Mr. Jenkins
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is now using is composed of thalium sul-
phide. When the prismatic rings impinge

the picture point by point upon the light

sensitive cell, the different light values
of the different points cause variations in
the electric current passing through the
cell. This current of varying intensity
is fed into a land telephone or radio
transmitter and sent by wire or radio to
the receiving apparatus, just as though
it were a modulated current produced by
talking into a telephone transmitter. It
may be transformed into radio frequency,

it may be amplified; the only essential.

thing is that it reach the receiving ap-
paratus with the same variations of in-
tensity. '

The Jenkins transmitting apparatus
has been in operation at NOF, the Navy
Department’s radio station at the Naval
Air Station, Anacostia, D. C. Various
photographs and line drawings have been

serit to Mr. Jenkins’ laboratory on Con-

necticut Avenue about five miles away.

Pacifie & Atlantie
THE WHIRLING GLASS RINGS THAT PERFORM THE WONDER

These two glass discs (one of which revolves 100 times as fast as the other) literally
“pick a picture to picces” The “pieces” consist of horizontal lines of light and shadow
that are traced from the film and are flicked across the screen at the rate of 16 com-
plete pictures a second. The inventor, C. Francis Jenkins, is shown operating the device.

POPULAR RADIO

An ordinary nitrogen-filled lamp was the
source of light and the photographic
negative was placed between the lamp
and revolving prismatic disks. To and.
fro the picture was thrown by the disks
until in six minutes every point in the
picture had been projected onto the light
sensitive cell across the room enclosed in
a protective cage or screen. Between the
prismatic disks and light cell there was.
a “chopper,” which-consisted of a rapidly.
revolving perforated disk interrupting
the current in such a2 way that it produced
a variation. This caused an audible tele-
phone signal in radio receiving sets that
were tuned in on the proper wavelength,
425 meters, that was being used.

Radio fans have been able to hear thé
picture being -sent. Lo

In the radio picture receiver, the in-:
coming current moves a small mirror.
The extent of this movement -depends
upon whether the current represents -a’
light or dark place in the picture that

= b |
1
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International

THE BELIN APPARATUS RECEIVES A PICTURE BY RADIO

The sliding arm, seen in the photograph w{ih the two wires attached, shp.s across the
rolating drivm and records the picture that is being transmitted. It is the invention of
a Frenchman, Edonard Belin.

is being transmitted. A beam of light,
broken by the shadow of a human hair,
is reflected by this mirror so as to pass
through a slit and be impressed upon
the photographic plate by the prismatic
disks. When black is being sent, the
reflected shadow of the hair completely
excludes the light from the plate, but
when a light portion of the photograph
is being received the mirror vibrates and
lets through sufficient light to reproduce
the tone of the original photograph.

At present the motors which revolve
the prismatic disks are . synchronized
through the use of the same city source
of A. C. current, but Mr. Jenkins will
use motors synchronized by tuning forks
in the tests between cities. The synchro-
nization of the revolutions of the disks
is, of course, necessary to prevent dis-
tortion of the picture.

An ordinary spark or arc radio tele-
graph transmitter will transmit black and

white or line drawings by the Jenkms
method. The distance that such a pic-
ture can be transmitted is limited only
by the range of the set. For the send-
ing of photographs with their minute
variations of tone, a high-grade telephone

broadcasting transmitter, such as that in-

stalled at NOF, is needed, just as such
a station is necessary to transmit the
human voice. In this case also the range
of picture transmission is only limited

by the range of radio telephone trans-

mission. Where the voice can be broad-
cast, the photograph can go also. Sim-
ilarly photographs can be transmitted by
the Jenkins method over ordinary tele-

phone wires at ordinary frequericies or
at carrier frequencies such as are now

used on long-distance toll lines.
In one respect the transmission of

photographs is simpler than that of the

sound ; there i1s no f reqency variation in
photograph transmission, as the varia-



PRESIDENT HARDING—BY RADIO
This is a specimen of a photograph as received

by the Jenkins invention. Note the faint,
horizontal lines.

tions in the shading of the picture are
translated into current intensity varia-
tions only.

The results of the transmission are
splendid pictures—photographs that rival
the work of the most expert artistic
photographers. They appear to have the
quality of a steel engraving. The faint
horizontal markings remind one of a
photograph printed on very finely marked
linen paper. The contrast and sharpness
of the pictures are sufficiently good so
that clear half-tones can be made from
them suitable for newspaper and maga-
zine use.

Motion pictures and “seeing by radio”
are described by Mr. Jenkins as the next
step in his process. To make still pic-
tures move, more speed and light are
necessary. Mr. Jenkins feels sure that
these requisites can be achieved. He
mentions his high-speed camera that can
take 48,000 pictures a minute, and he
tells how the simulation of motion will
be obtained.

In order to make the projection ap-
pear continuously in motion, sixteen
whole pictures must be flashed on the
screen each second, just as is the case in
the ordinary motion-picture machine to-

POPULAR RADIO

day. That means that the up and down
movement of one of the prismatic rings
must be accomplished in one-sixteenth of
a second and as the left to right motion
is a hundred times as fast, the other ring
must revolve 1,600 times a second. The
light sensitive cell is ready for a new in-
tensity of light 200,000 times a second.
This would divide the path of the hori-
zontal motion into over a hundred dif-
ferent light modulations which would, in
Mr. Jenkins’ opinion, give the necessary
detail. The result would be a series of
lines of light of varying blackness drawn
so fast and so close together that they
would form a complete picture, like the
dots in a half-tone print. Because of
the short time that each portion of the
screen will be illuminated, an intense light
source will be necessary.

Other inventors have bLeen hard at
work on the problem of sending draw-
ings and photographs by wire. One of
the most successful of these is Edouard
Belin of Paris, whose progress is told
in the French technical press.

The Belin process, like that of Jen-
kins, consists in converting the variations
in the details of a photograph, or other
matter to be sent, into corresponding
variations of electrical current which are
transmitted over the wires or by radio
just das any other telegraphic message
would be. At the receiving end these
current variations are translated into
terms of light so that a copy of the orig-
inal picture is obtained. But the method
of conversion is different. !

It is perhaps easier to see how this is
done in the case of simple-line drawings,
finger-prints and other solid black and
white matter. The sketch of this kind
which is to be sent over the wires or by
radio, is made upon paper with an ink
which leaves a slight deposit when dry
and so makes a drawing in low relief.

This paper is placed upon the cylinder
of a machine which resembles the or-
dinary cylinder phonograph and which
is propelled by clockwork in much the
same way. Resting on the cylinder there
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HOW THE

PENCILS OF REFRACTED LIGHT
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JENKINS DEVICE DRAWS PICTURES WITH

P L.

Figures 1 and 2 show how one disc throws a pencil of light slowly dowen the filin

while the other disc throws one in swiftly drazen horizontal lines. Figure 4 tllustrates
how these lines are combined to form the picture. Figure 3 shows the two discs in
operation. The upper disc causes the horizontal motion of the beam of light and the

lower disc causes the wvertical motion across the picture to be sent,
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The FIRST MAN TO SEND A PICTURE BY RADIO ACROSS THE OCEAN—
Dy, Korn, the inventor, transmitied a photograph on June 7, 1922, from Sanpaolo,

Italy, to Bar Harbor, Maine.

The apparatus translates the picture into a series of

code letters, which are decoded at the receiving stations and printed on a typing
machine that makes dots of varving intensity—as shown on the page facing.

is a stylus attached to a flexible plate
which makes contact for the electrical
current. As the cylinder that bears the
drawing turns, the stylus traces its way
over the raised portions as the needle on
a phonograph explores the depressions in
the wax record.

Every time a line or raised point comes
under the delicate stylus, the flexible
plate to which it is attached is depressed
so that the current is broken. Through
this simple make-and-break device the
blank or raised portions of the paper

are translated by interruptions in the
current and the white background by the
current.

At the receiving end there is a cylinder,
similar to that in the sending apparatus,
which is encased in an octagonal shield.
On this cylinder is wound a photographic
film ready to receive the picture. As
this cylinder turns on its axis it also
moves past a microscopic opening in the
shield through which the light must be
registered on the film at one tiny point
at a time,
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—AND A SPECIMEN PICTURE AS IT IS RECEIVED
The numerous dots of varying degrees of black corvespond to code numbers; this
picturc is produced by typing the dots to conform with the code numbers. Less than
20 sizes of dots are used.

Now the transmitting device is send-
ing only electrical current, and this cylin-
der in the receiving set is designed only
to catch light. It is, therefore, necessary
to translate the current into terms of
light. To do this there is an ingenious
contrivance. A small lamp is encased in
a metal barrel and furnishes a constant
source of light, the rays of which are
converged by means of a lens onto a tiny
mirror at such an angle that the beam
of light will be reflected directly through
the opening on the recording cylinder.
Between the mirror and the recording

cvlinder, however, there is a little opaque
screen in which is a single aperture.

The current coming over the wires or
by radio tilts the mirror so that the beam
of reflected light strikes the opaque
screen and does not pass through the
aperture in it. With the break in the cur-
rent, the mirror swings back to the orig-
inal position and sends its reflected ray
through the opening in the screen and
the microscopic hole in front of the re-
volving cylinder carrying the sensitized
film.

In this simple black and white system
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From a photograph made for PorrLar Rapio
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THE JENKINS RECEIVING SET IN OPERATION

Here the radio impulses are being re-translated into light beams and flashed across
the screen, tn the form of quickly moving lines, by the two rotating discs—thereby

re-creating the picture

there are just two positions of the mir-
ror so far as the receiving film is con-
cerned. One in which it strikes the
opaque screen and makes no record and
one in which the reflected light is thrown
through the aperture.

As the little mirror oscﬂlates rapidly
with the variations in the current and as
the receiving cylinder with its sensitized
film turns, a continuous spiral of expo-
sures is made on the film and the separate
turns in this spiral are so close together
that to all intents and purposes a solid
photographic negative is obtained.

A photograph is sent and received in

practically the same way. A carbon print

of the picture is made in the usual man-
ner and this is wrapped on the cylinder.

¢ with. Itghtumg -like precision.

The cylinder is then placed 1 hot water
with the result that the gelatine of the
print adheres to the cylinder in accord-
ance with its own degrees of blackness
while the unexposed gelatme is washed
away with the paper. In this way a coat
of uneven thickness is obtained on the
cylinder, thus forming a low relief of the
photograph.

These variations in the surface of the
sending record are translated into vari-
ations in the intensity of the current as
in the case of black and white matter.
At the receiving end, the little mirror
now tilts in accordance with a greater
number of current variations. Ob-
viously, the opaque screen permitting the
light to pass through or be shut out from
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the recording cylinder entirely can no
longer be used. In its place, a screen
of graduated transparency is employed;
that is, it varies from opacity at one end
to transparency at the other, and the in-
tensity of the beam of reflected light
which filters through it and is converged
by means of another lens onto the sen-
sitized film depends upon what part of
this screen it strikes. The variations of
the surface of the sending cylinder are
translated into variations of current in-
tensity which vary the tilt of the mirror
correspondingly and the screen varying
the intensity of the light which makes
the record.

Dr. Arthur Korn, professor of electro-
physics at the Berlin High School of
Technology, is the inventor of a process
of transmitting photographs that depends
upon reducing the picture to dots that
can be coded and sent over telegraph
wires or radio like any other message.
The New York World recently repro-
duced such a photograph sent from Rome
to Bar Harbor, Maine. |

Prof. Korn, on analyzing photographs
and half-tones, realized that for prac-
tical purposes all the values of light and
shade could be reproduced with from 15
to 20 sizes of dots. He took the dif-
ferent sizes of dots and gave to each a
letter.

The machine which does the coding
is quite complex. The Korn apparatus
uses a point of brilliant light traveling
over the photograph, being cut on and
off rhythmically by a commutator in such
a way that it strikes the picture at ac-
curately spaced points. An ordinary
cabinet-size photograph receives the light
at about 1,000 points. The light pass-
ing through the negative falls upon a
selenium light-sensitive cell, the quantity
which passes through depending on the
darkness or lightness of the film at that
point.

The cell is placed in the transparent
cylinder on which the negative is coiled,
and as the latter slowly revolves the light
that passes through the negative falls on
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the selenium. A current of electricity
from a battery passes through the sele-
nium, and its resistance is varied by the
values of the light.

Each variation of resistance—of which
in this case there would be seventeen—
controls a key which drops to print a
letter on a tape the instant it is actuated
by the electric current, and the latter
corresponds to the particular shade -of
the photograph.

In “coding” a picture about 1,000 let-
ters are used. These are grouped by
spacing into about 300 “words” which
are sent by radio or by telegraph to any
place. They are received by an ordinary
telegraph or radio operator or by an auto-
matic telegraphic receiving apparatus.

To decode or turn this word message
back into a picture a Korn decoding in-
strument is necessary. This is a form
of typewriter into which a sheet of paper
about twelve by fifteen inches in size
is placed. With the printed message be-
fore him the operator copies it on the
keys; these, however, do not print let-
ters, but dots of the sizes and ‘shapes
corresponding to the letters. As the code
allows for the blank spaces between the
dots the result is a very much enlarged
half-tone reproduction of the original
phetograph.

In speed transmission the Jenkins ap-
paratus appears to be far superior to
both of the other methods that have been
described. While the Belin and Korn
methods may be used for commercial
transmission of still photographs, it is
difficult to imagine their use in the trans-
mission of motion pictures by radio. But
a complete picture in one-sixteenth of a
second by the Jenkins apparatus does
bring motion pictures and vision by radio
into the realms of the possible. Mr.
Jenkins also claims that his apparatus
is the first that can send and receive a
flat picture, a requisite to the perfection
of seeing by radio.

It is hard to restrain the imagination
when the perfection of the Jenkins
process is assumed.
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VARIATIONS OF THE “MAGIC BOTTLE OF RADIO”

The large tube, A, is used for transmitting; the small tube, B, is used for receiving
only. Both, howcver, operate on the same principle and both contain the same three
essential clements—a filament, a grid and a plate.

How the Vacuum Tube Works

ARTICLE NO. 1; HOW IT DETECTS AND RECTIFIES

This series of articles is designed to explain to the

novice, in non-technical language that the layman can

understand, some of the basic principles of radio
- phenomena

’ By ALFRED M. CADDELL

NEWSPAPER man once interviewed a

doctor who had evolved a highly scien-
tific system of diagnosis. Said the scribe, “I'd
like to have you tell me about it.”

“All right,” agreed the medico. And he did.
But he kept going on and on—finally putting a
capstone on his explanation by observing:

“That is it; now do you understand ?”

Whereupon a returned-from-vacation look
came into the reporter’s eyes and he replied:

“Well—er—I did unti! you commenced to
talk about it!”

A similar situation exists today in radio
Many of the most common phenomena are not
really understood by the layman at all. Take
the vacuum tube, for instance—the device that
everyone has had more or less of an introduc-
tion to and which is also known variously as
the ‘“electron tube,” “triode,” “thermionic
valve,” “heart of radio,” “Aladdin’s lamp” and
a half-dozen trade names for good measure.

Let us see if we cannot strike up a demo-
cratic acquaintance with it and explain its
action in simple, understandable terms.
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Like the doctor, the radio engineer is so
thoroughly versed in technical nomenclature
that he naturally dresses his explanations in
plots and curves with a technical preciseness
that is bewildering.

“A tube,” says he, “is an invaluable device,
consisting of a highly evacuated glass bulb in
which there is a filament, grid and plate. The
filament, which is energized by the ‘A’ battery,
throws off electrons which are attracted to the
plate by a positive charge delivered by the ‘B’
battery. In their travel from the filament to
the plate, the electrons are intercepted by the
grid, which acts as a valve for radio frequency
impulses. If the grid is made positive with
respect to the filament, the plate current is in-
creased, and if it is made negative, the plate
current is decreased. The grid voltage is thus
very effective in controlling the electrons flow-
ing from filament to plate, as will be seen by
the accompanying curve. Assuming that the
grid potential is at A, and a sine-wave voltage
impressed on the grid by the antenna circuit,
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as shown in Figure 21"—and off he goes!

All that is very well—and highly useful to
readers who can follow him. But for the be-
ginner, a clear conception of what takes place
within the vacuum tube is more difficult to
get. High and low vacuua (hard and soft
tubes), evaporation of electrons, grid poten-
tial, voltages, negative and positive charges,
saturation points and the like are terms he
does not really comprehend.

So in order to understand the delicate ac-
tion of this twentieth century marvel, we will
have to liken it to something familiar in every-
day life.

In this first article, then, we will democratize
the vacuum tube’s more simple function of
detection or rectification—and do it in terms
that the layman can understand.

In the second article we will explain regen-
eration or “feed-back’; in the third we will
explain amplification (cascade), and in the
fourth we will explain high-frequency oscil-
lation.

LET us imagine the vacuum tube as a
street running from east to west.
Let us imagine it as a one-way street, in
which traffic can move only in one direc-
tion.

Let us imagine that this street has
been completely housed by glass and all
the air pumped out of it, leaving a
vacuum.

At the east end of this street is a light
(a filament lighted by an “A” battery)
that radiates continuous heat. At the
west end of the street is a great big suc-
tion fan (a cold plate with a positive
charge delivered by the “B” battery)
which draws the heat toward it, so there
is a one-way flow of heat in this street.

Then let us imagine this flow of “heat”

PLATE-(sucrron Fan)  FILAMENT (iiguT)

GRID (Gare)
{

FILAMENT BULB
SUPPORTING
WIRE

COMNECTING
WIR

—yx— L ATE CONTACT

sl e GO contneT

fosomenesdey

et G FLAMENT

—= CONTAC7S

THE ELEMENTS OF A VACUUM TUBE
Here are shown the wvarious parts of the tube—the cylindrical plate, the spiral grid
and the filament, togethey with the other structural details of a tube which may be
used as a detector of radio impulses.
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From o photograph by J. A, Weeks

When the Grid Is POSITIVE

The tube may be likened to a onc-way street at one end of which is a suction fan

(the plate) wwhich is drawing the runners (the clectrons) toward it. The grid may be

likened to a gate, which lics prostrate and permits the runners to pass over it when
it is charged with positive electricity.

as a flow of electrons, and we get a gen-
eral idea of what takes place in the tube.
This flow of electrons was discovered
to be very sensitive to changes. It met
with no atmospheric resistance, hecause
it traversed a vacuum; there was no gas
to ionize. Prof. James A. Fleming, of
England, first employed this flow of elec-
trons in wireless telegraphy as a detector
of weak radio signals. HMHe found that
when radio frequency impulses,* inter-
cepted by the antenna, were led into this
tube or ‘“‘street” through the filament,
they were drawn through the suction fan
(the plate) at the other end, where they
become rectified and strengthened.

*Radio frequency impulses are electrical impulses
that vibrate too fast—at the rate of more than 20,000
a second—ior the ear to hear; audio frequencies lie
below 20,000,

By this means it became possible for the
listener with a pair of phones on his
head to hear radio signals.

But this type of detector-rectifier
proved of only passing sensitiveness.
The question arose: Were the radio fre-
quency impulses being introduced into
this one-way street in the most efhcient
manner ?

Evidently they were not. Whereupon
Dr. Lee De Forest conceived the idea of
installing a gate-valve in the middle of
the street, not only to control the flow of
electrons on their way to the fan (the
plate), but to introduce the feehle high-
frequency impulses caught by the antenna
through the gate, so that a more sensi-
tive action would result.

This De Forest gate was a most pecu-
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When the Grid Is NEGATIVE

When the gate is charged zoith negative electricity, the gate (the grid) rises to block
the runners (the electrons), thus decreasing the mymber of runners who get throwgh

to the fan.

The electrons that reach the fan (the plate) vary in number with the

voltage changes in the gate (the grid).

liar kind of gate, constructed of imagi-
nary shutters (varying polarity), so fhat
when it wanted to allow electrons to pass
through, all it did was to open the shut-
ters. When it didn’t want the electrons
to get through it simply closed them.
Bear 1in mind that the fan (the positively:

charged plate) at the other end of the -

street, naturally wanted to get all the
electrons (the negative electricity) that
it could to equalize the electric charges.
But the grid said in effect: '
“No, I will allow you to have the elec-
trons only as I see fit. I, too, have a mis-
sion to perform. I am an automatic
radio frequency valve, connected to an
antenna circuit which intercepts voice-
controlled (or modulated) radio waves.
It is my duty to bring them into the

street so that they will control the one-
way stream of electrons flowing therein

“These radio impulses that come
through me are made up of successive
positive and negative charges of elec-
tricity and inasmuch 4s electrons flow
only one way: in this street—there is 2
flow of negative electricity only — the
negative half of the radio frequency im-
-pulses that come in through me repels the
negative stream of electrons from the fila~
ment. Thus the negative frequency im-
pulse causes my shutters to close, prevent-
ing the passage of electrons to the plate.

“But,” continues the De Forest gate,
“when the radio frequency imptuilse is
positive (and every other one is), it
cduses my shutters to open, and the elec-
trons dash off the filament and pass
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through me to the plate. That is, thece
high-frequency impulses, patterned by the
voice at the transmitting station, so con-
trol this one-way flow of electrons that
the current flowing in the plate circuit
(the output of tube) follows the general
contour variations of the high-frequéncy
carrier waves, flows through the tele-
phone receivers and produces diaphragm
vibrations. And these vibrations push
and pull the surrounding air, causing
sound waves to be produced.

“Thus,” emphasizes the gate, “I am
the absolute master of the situation.

POPULAR RADIO

While I produce no power and use no
power, I usher into the street (the tube)
the inaudible radio frequency impulses
which control the stream of flowing elec-
trons. Thus the flow, being controlled
by the grid which is so sensitive to radio
frequency variations, is caused to rush
and stop, rush and stop, in its journey
from the filament to the plate. \Where-
upon, by the aid of phone Yeceivers,
sound waves are created and the listener
hears the message that was spoken by
someone who was hundreds or thoucands
of miles away.”

Harris & Ewing

UNCLE SAM DESIGNS A SPECIAL HOME-MADE RECEIVER
FOR HIS LIGHTHOUSE KEEPERS

No one who has not actnally lived in a lighthouse and experienced this form of isolation
can fully appreciate just what radio means to the men of this branch of the service.
The Burcaun of Standards has just issued detailed instructions for the building of a set
that is especially adapted for this purpose; it coutains three spider-web coils, con-
densers, a 14-volt tube that operates on a dry cell, aud a “B” battery. The set is self-
contained, and requires only a short antenna aud a pair of headphones.
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RECE/IVING SET

From a pholograph made. for Poruran Rapio

HOW TO MAKE A SIMPLE
SINGLE TUBE RECEIVING SET

In this article the radio novice—who has reached the point where the
crystal set no longer meets his needs—will find complete, detailed direc-
tions for building a really efficient receiver that is selective and economical

to operate.

MOST beginners in radio who build
their first tube set ‘experience a
great amount of trouble. Usually they
have to call in outside assistance before
the set is made to work at all.

The reason is that most beginners start
out with a too complicated set and con-
sequently make an inordinate number
of mistakes. This little set here de-
scribed is simplicity personified; indeed,
one of its best features is the fact that
the builder can easily make the coils him-
self and thereby get the best possible
kind of experience. The whole set
should not occupy more than three hours
to complete, exclusive of the time spent
on the cabinet. The set may be used

The set may be built by any beginner at a cost of $25.00 or less.

By LAURENCE M.

COCKADAY, R.E.

with the ordinary vacuum tube or with
a tube that runs on a dry cell, thus do-
ing away with the storage battery.
Either tube may be used with one or
two small sized 22}4-volt “B” bat-
teries. '

The set will tune sharply, in spite of
the fact that it has such a simple wave-
length control. It will tune from 170
meters to 520 meters, which takes in the
amateur band of wavelengths and the
broadcasting between 360 and 400 meters
and the ships’ stations on 450 meters.

The set will give best results with a
single wire antenna approximately 100
to 150 feet in length, with a ground for
the set on a waterpipe. The electrical
circuit diagram is shown in Figure 1.
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FIGURE 1

This diagram shoics the electrical conncctions of the single-

tube sct.
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The Parts Used in Building the Set

In the diagrams in this article each piece
of apparatus bears a designating letter; in
this way the huilder may easily determine how
to mount the instruments in the correct places
and how to connect them properly in the elec-
trical circuit. The same designations are used
in the text and in the list of parts below.
This list includes the exact instruments used
in the set from which these specifications were
made up; however, there are other reliable
makes of instruments which may be used in
the set with excellent results. If other in-
struments than those listed are used, the only
changes necessitated will be in the different
spacings of the holes drilled in the pane!l for
mounting them.

A—tapped primary winding, consisting of
45 turns of No. 18 S. C. C. copper wire.

B—secondary winding. consisting of 63 turns
of No. 18 S. C. C. copper wire. (A and
B are wound on a composition tube 3%
inches in diameter and 534 inches long.)

C—variable condenser .0005 mfd. (This con-
denser may be any reliable make in which
the spacing hetween the edges of the
rotary and stationary plates with the
plates “all outs” is at least .one quarter
of an inch. In other words, a condenser
with a low minimum capacity.)

ID—filament rheostat, 5 ohms.

Al, Cl and Dl—antenna switch knob, sec-
ondary tuning condenser knob and rheo-
stat knob, -respectively,

E—socket.

J*—shelf panel, see Figures 2 and 3, 4 and 6.
G—brass angles for supporting the socket
shelf. (See Figures 2, 3 and 4.)

H—grid leak (tubular), 1 or 2 megohms.

I—small phosphor-bronze _angles for mount-
ing grid leak. (See Figures 2 and 6.)

J—mica grid condenser, .00025 mfd. (This

M

may be purchased or built according to
specifications in the article on page 124
of the October, 1922, issue of PoruLAr
Rapio.)

K—phosphor - bronze contact fingers, for
sockets. (See Figures 2, 3 and 4.) A reg-
ulation socket may be used instead of
E and K.

I.—binding posts.

switch points. (See Figures 5 and 6.)

N—small brass _brackets. (See Figures 2,
4 and 6.)

O—peep-holes viewing the filament of  the
vacuum tube, (See Figures 5, 6 and 7.)

P—composition panel on which the instru-
ments are mounted.

{)——cabinet, made of hard wood.

R—taps on the primary coil for antenna
tuning. (See Figures 3 and 8a.)

How to Construct the Set

After all the instruments for building the
receiver are procured, the amateur should set
about preparing the panel P shown in Fig-
ures 3, 5, 6 and 7

First of all the panel should be cut to the
correct size (9 by 10 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 Fig-
ure 7. The holes outlined here with a double
circle should be countersunk so that the flathead
machine 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 been given, but the builder will
readily decide what size hole is necessary by
measuring the size of the screws and shafts
ﬁflinstruments that have to go through the
oles.

L0 G
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When the panel is drilled it may be given
a dull finish by rubbing lengthwise with smooth"
sandpaper until the surface is smooth, then
the same process should be repeated except
that light machine oil should be applied during.
the rubbing. The panel should then be rubbed
dry with a piece of cheese-cloth, and a dull,
permanent finish will be the result. ~ Or, the
panel may be left with its original shiny-black
finish, if care is exercised so that it is not
scratched during drilling. ) C
. Next, the condenser C should be mounted
in the lower left-hand corner by means of
two screws fastened through the panel, as
shown in Figures 4, 5 and 6. The large dial
(C1) should then be fastened to the shaft of:
the condenser as shown in Figures 4 and 5.

The rheostat D should then be mounted in
the proper place with two screws (see Fig-
ures 3, 4 and 6), and the small dial D1 should
be attached to it. (See Figures 4 and 5.)

The seven binding posts L. may then be in-

1

serted through the panel and fastened tight
by means of nuts on the rear of the panel
P, as shown in Figures 3, 4, 5 and 6.

The next step is the preparation of the shelf
assembly F., This shelf parel should be cut
to the correct size (see Figure 2) and should
have two brass strips G (Figure 2) fastened

- along-its sides_as shown in Figures 3, 4 and 6.
A square hole should be made in theishelf .

(as shown in Figure 2) for the socket, and
the holes for the screws which secure the con-
tact fingers K.to the. shelf should be bored and
tapped. The fingers K are fhen fastened in
place on the under side of the panel and the
socket spinning E should be screwed down on
the top of the panel F by means of two
screws, as indicated in Figures 3 and 6. As
an alternative, an ordinary socket may be used
and secured to the shelf if the builder does
not wish to make the socket himself.

The two phosphor-bronze spring contacts I
for mounting the grid leak may now be made
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FIGURE 2

This diagram shows the dimensions of the metal brackets and contacts; also the
correct shapes for bending. Picces G and N are 1/16-inch brass. Pieces K and 1
are of springy phosphor bronze. Four of K are used for the socket contacts, two

of I for mounting the grid leak, and two of G for supporting the shelf. The

shelf should be made and drilled as shoun at F,
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FIGURE 3

Top wview of the set, showing the structural details for mounting the coil tube,

the rheostat and the vacuum tube shelf. The binding posts are inserted throwgh

the panel and fastened tight with brass hexagon nuts. The condenser J is sup-
ported by the wiring sitself.

(see Figure 2) and fastened as shown in Fig-
ures 3, 4 and 6. The grid leak H should be
inserted in the two holes made in the con-
tacts I for that purpose.

Mount the shelf F on the main panel P by
means of two screws through the brass
brackets G and the two holes in the panel
on either side of the rheostat knob DI1. The
flathead screws are inserted through the
panel and fastened on the rear by brass nuts,
as shown in Figures 3, 4 and 6.

The next step is the preparation of the shelf
tuner elements, consisting of coils A and B.

Start by cutting the insulating tube, which
is 3% inches in diameter, to a length of 534
inches, Bore two small holes a quarter of
an inch apart in a line at right angles to the
axis of the tube about “-inch from one end of
the tube. The holes should be just large enough
to pass the No. 18 5. C. C. copper wire.

Now thread one end of the wire through
one hole from the outside of the tube and
then back through the other hole to the out-
side again, as shown in Figure 8b, and pro-
ceed to wind on 65 turns of wire that com-
prise the secondary coil B. Two more holes

are then bored at the finish of this winding
and the winding is terminated in the same
manner as it was begun, by threading through
these two holes.

One quarter of an inch beyond the last two
holes bore two more starting holes for coil A
and proceed in the same manner as with
cotl B, except that four taps are taken
off, one at the 15th turn and one every 10th
turn thereafter, as shown in Fig tres 3 and 8b:
finish off in the same way as with coil B.

Leave the four end wires long enough for
connections when the set is being wired; about
six or eight inch lengths. The method of
making a tap is shown in Figure 8a.

Now make the small brass angles N, as
shown in Figure 2, and fasten the tube to
the panel P. (See Figures 3, 4 and 6.)

Next, insert the four switch points M
through the panel P and fasten with nuts on
the rear of the panel. (See Figures § and 6.)
The antenna switch knob Al is fastened in
place as shown in Figures 3, 4 and S and then
the assembly work is complete except for
making the grid condenser J. (Complete in-
structions for doing this were given in the
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FIGURE 4
View of the set from the right side, showing hotw the shelf is fastened to the tico
brass brackeis G by two screws which are threaded into the edge of the composi-
tion shelf. The coils are supported by means of two small brackets N.

October issue of PopuLar Rapio on page 24.)

It is much better to use mica dielectric con-
densers than the paper condensers. Any good
mica grid condenser of 00025 mifd. capacity is
suitable. The grid condenser is supported in
place by the connecting wires.

A cabinet for the set may be obtained from
a cabinetmaker at a reasonably small cost.
Give the cabinet man the diagram in Figure 9
and ask him to make it of hard wood.

How to Wire and Conncct the Set

Start by wiring the filament circuit and
the “A" battery connections from the diagram
in Figure 1. A good method for the beginner
to follow is to select a connection running
between two instruments on the diagram and
wire up this connection in the set. When this
is properly done, trace the same line over on

the diagram with a colored pencil and you
wiil know that that wire is completed cor-
rectly. If the same procedure is followed
with all the rest of the connecting wires in
the set you will have a sure check that nothing
has been left out and no wrong connections
have becen made—all the connections on the
diagram will have heen covered with a col-
ored pencil mark. If you have forgotten some
detail, the omission will show on the diagram, as
it will not be covered by a colored pencil mark.

When the filament circuit is completed con-
nect the coil A to the antenna switch Al by
running the taps in through the end of the
coil and soldering to the switch points M.
(It may be necessary to loosen the tube from
the panel to do this.) Then connect the an-
tenna and ground binding posts as shown in
Figure 1.
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FIGURE 5

The layout for the front of the pancl.

This is the way the set will look when

completed, provided the holes for mounting the instruments are drilled as shown
in the diagram in Figure 7.

Next, wire up the secondary coil B to the
vacuum tube grid and plate circuits, including
the two binding posts L at the right side of
the set (looking at the front of the set) in
series with the plate of the tube. These two
posts are for the telephones. The three bind-
ing posts at the bottom of the set are for
the batteries. The “A” battery is connected
between the outside left-hand post and the
middle post, with the positive terminal on the
middle post; and the “B” battery is connected
between the outside right-hand post and the
middle post, with the negative terminal on the
middle post. (See Figures 1 and 5.)

The antenna and ground connections are
made to the two binding posts at the left.

Operating Data

The following hints may be of value:

The set may be used with almost any type
of antenna which has a horizontal length of
over 75 feet, although, as stated before, a
100-foot single wire will be found best. It

is best to use a water pipe for a ground.

To operate the receiver, turn on the filament
of the tube by revolving the knob D1 in a
clockwise direction until the correct filament
brilliancy is obtained. Set the antenna switch
Al on the correct contact point for the wave-
len;irth on which you wish to receive (this
will depend on the length of your antenna
and should be determined by experience) ; and
rotate the knob C1 until the desired signals are
heard. Final adjustment with the filament
knob D1 will boost up the strength of the
signals to a maximum,

It should be remembered that the tuning
with the dial Cl1 is very critical and the dial
should, therefore, be rotated slowly and care-
fully. The amateurs tune somewhere between
0 and 15 on the scale and the broadcasting
stations somewhere between 20 and 40. Ships
tune in between 90 and 100 on 600 meters.

This set may be used with either a soft or
hard six-volt filament tube and battery, or
it may be used with a WD-11 1l4-volt fila-
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- FIGURE 6

The rear view of the pauel.

coils A and B, with the socket shelf right alongside of it.

The condenser C is wmounted directly wnderncath the

This arrangement docs

away with long connecting-wires which are a detriment to tuning cfficicucy in a set.

ment tube and a dry cell. The latter tube is
recommended in case this is the beginner’s first
set, as it will run on one dry cel] for a consid-
erable length of time. If this tube is used it
will require an adapter for fitting into the
standard socket. This adapter is shown in
Figure 10.

The set combines low price, simplicity of
construction, sharp tuning, with a good dis-
tance range, and anyone can make and
operate it.

You can do itl

HINTS FOR THOSE WHO BUILD THIS SET
Don’t rush at this job and make the
set with any makeshift parts that you
happen to have on hand.
Dox’t do a sloppy job on the set; it is

a simple piece of apparatus, and you
should take pride in doing it well.

REeap this article over two or three
times before even deciding to make the
set ; in this way you will get a better idea
of the task and be able to plan out just
what you need in the way of supplies if
vou do decide to make it. Read the
article through carefully enough times to
hecome familiar with the design and con-
struction.

Go over the list of parts and check off

the material you may have on hand
already.
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' ConsuLt our advertising columns for
' ' the apparatus you have to buy.

AFTER getting all the parts, re-read the
article again and get all your tools to-
gether and everything in readiness for
the job.

Starr building the set exactly as the
operations are described in the article,
starting with the preparation of the panel
and finishing with the wiring, and stick-
ing to details all the way through.

IF you are a beginner you will prob-
ably take at least a week to learn how to
tune the set to get good results and even
from that time on the set will seem to im-
prove and you will reach out for greater
and greater distances. This means that
you will have been learning to tume it
better and better. ILearning how to tune
a radio receiver is something like learning
how to ride a bicycle. It takes practice
and concentration, but when you have the
knack, you do it without thinking.

THE ADAPTER FOR
THE 1%-VOLT TUBE
The tube is pushed into the
adapter and then the adapter
is inserted in the socket in
the same mamner as an

ordinary tube.

FIGURE 9

The top part of
this diagram
shows how to
make a tap. It is
squeezed togcther
with the pliers
after the coil is
completed. T h ¢
lower portion of
the -diagram
shows how the
coils are Sstarted
and finished.
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THE “PILLBOX” MOUNTED
IN ITS CASE

The: inventor, Dr, Ph:’l—h’ps Thomas, 15 @ con-
sulting engincer, who is a member of half a
dozen learned societies and a former Major in
the Chemical Warfare Division of the Army.

ACONCERT over the radiophone
ought to be heard as perfectly as
though the listener were actually pres-
ent in the concert hall. That is the ideal.
There is a good chance that it will soon
be a reality. We need only a few more
improvements as successful as the new
glow discharge transmitter* devised by
Dr. Phillips Thomas of the Westing-
house Research Laboratories,

I saw this transmitter -a short time

*Announced for the first time in Porurar Rabpro for
March, 1923.

THE REMARKABLE NEW

“Glow”
Transmitter

The microphone without a
diaphragm—an instrument
awhich contains no moving
parts and awhich converts
sounds into electric cur-
rents by means of a vibrat-
ing column of ions

By DAVID LAY

ago at KDKA, the Westinghouse broad-
casting station at East Pittsburgh. 1
heard it work. Unless I am much mis-
taken, it is destined to be one of the four
or five important radio inventions, per-
haps the single one which will add broad-
casting to the permanent amu¥&ément rep-
ertoire of the United States.

~ The new - transmitter "looks like an
ordinary drugstore pill box. “You could
put half a dozen of theém'in your pocket.
One end -of ‘the pill box is open, or rather
this end is-closed only by ‘a fine-mesh
screen, to keep out the dirt. 'Inside the
box you see a little glittering point of
light. This is the .bright spot at the
negative end of the discharge. You talk
at the pill box and every tone and in-
flection of your voice goes out with the
broadcast wave. You play music at the
pill box and the music goes out; goes
out exactly, every overtone and shade of
tonal color reproduced precisely as it
was played.

If you have been listening in on KDKA
lately, you have probably heard the new
transmitter without knowing it. You
have wondered, perhaps, why the music
seemed to be so much richer and fuller
on some nights than on others. That
may have been, of course, because of
better tuning of your receiving set or
because of unusual freedom from static,

290
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but probably it was simply because Dr.
Thomas was trying his transmitter.

All tests have been successful and the
transmitter will soon go into service as
the only transmitter used at KDKA, for
music, if not for all kinds of broadcast-
ing. Thus will pass into history one of
the great worries of the broadcast im-
presario; worry over how to seat his
orchestra, how to balance and tune his
instruments, how to coach his players
in order to get even a passable result.

This broadcasting of instrumental mu-
sic, especially of orchestral music, has
always been extremely difficult. ‘The
orchestra produces too many kinds of
tones. Not only do the tones range in
pitch from the treble squeak of the pic-
colo to the growl of the double-bass, but
they vary also in quality, in what musi-
cians call “tone color.” A note played on
the clarinet, for instance, does not sound
like the same note played on the cello. All
of the minute variations in pitch and
quality, the broadcaster of instrumental
music must reproduce. He must con-
trive, somehow, to get each tiny shade
of sound into the ether wave which car-
ries his concert to the waiting audience.
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With the usual types of transmitter
this is worse than difficult; it is impos-
sible. A transmitter which registers well
enough the high tones of the wood-wind,
usually fails on the deep tones of the
brass or of the organ. One which re-
produces successfully the moderate pitch
of the human voice, fails both on the
high tones of the orchestra and on its
low ones.

This was the situation when the prob-
lem was tackled by Dr. Thomas and
his associates.

A large part of the trouble they traced
to the transmitter or microphone. Radio
telephony requires two devices, neither
of which is new. One of these is the
transmitter, the other is the earphone
used in the receiver. These have similar
purposes. They change sound energy into
electric energy, and wvice wersa. The
transmitter picks up sound and converts
it into electric energy. The earphone re-
ceives electric energy and converts it into
sound.

The trouble with broadcasting here-
tofore has been that the transmitter did
not do its part of the job very well: It
has failed to convert the sound waves

THE PHENOMENA OF “THE TALKING ARC LAMP”

Electrical students will remember their laboratory experiment in which two arcs were
connected in series with a gencrator and a resistor; when the arc A was spoken into,
the arc B (which may have been located in another room) repeated the spoken word,
Here was another case of sound waves that were picked up by means of en
electrical discharge.
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perfectly into electric waves. Some kinds
of sound, certain tones or over-tones, it
would not convert at all.

The culprit in the transmitter is the
diaphragm. All of the usual devices for
converting sound into electric energy—
the transmitter, the telephone, the micro-
phones—operate by means of a v1bratory
diaphragm.

Consider the ordinary telephone trans-
mitter. Inside the mouthpiece. is a thin
plate of metal. This is the diaphragm.
When sound strikes it, it vibrates just
as the windows will rattle from an ex-
plosion or from a deep and powerful
organ note. The back and forth vibra-
tion of the diaphragm is changed into
an electric vibration by means of a loose
contact with a carbon button, or by an
electro-magnet, or in some other way.
The exact way does not matter. The im-
portant point is that there must be a
diaphragm. And if the diaphragm fails
to respond perfectly to each tiny vibra-
tion of the sound waves, the conversion
of the sound into electric waves, its
transmission by telephone or its broad-
casting, will not be perfect. ,

Now this, as it happens, is exactly
wherein diaphragms fail. They do not
respond perfectly to the sound waves.
It requires a certain amount of sound
energy to make a diaphgram move, it
requires a perceptible push against it,
just as a cannon ball on a level table
requires a push to make it move. This
is the law of inertia. “Bodies at rest
tend to remain at rest.” When a sound
wave hits the diaphragm it has to push
the diaphragm in order to produce a
vibration. If the sound wave happens
to be a very feeble one it may be unable
to push the diaphragm sufficiently. Right
then that particular sound wave drops
out. No wonder you cannot pick them
up in your receiver. They have never
even started toward you.

Another fault of diaphragms is their
tendency to vibrate only in response to
sound waves of a certain frequency or
pitch; waves, that is, which have a cer-
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tain number of ~vibrations a second.
Any material substance which will vibrate
in response to sound waves has a cer-
tain characteristic pitch to which it is
naturally ‘tuned, to which, as physicists
say, it is resonant.

If two violins, side by side, have their
A strings tuned alike, a note played on
one A string will cause the other' A string
to. vibrate and sound the same note.
This is the phenomena of resonance, or
sympathetic vibration. There is a story
that Caruso, having ascertained the note
of a wine glass by tapping it, sang that
note at the glass with such intensity that
the glass was shattered by its own reso- ~
nant vibrations.

The diaphragm of an ordinary radio
transmitter or of a telephone has a pitch
corresponding to about 1,000 vibrations
a second. This means that for a tone
of this frequency the diaphragm will
vibrate most easily. It will respond
fairly well to tones not too far from this
frequency; usually, for ordinary trans-
mitters, to tones between about 200 to
3,000 vibrations a second. This is the
approximate range of the human voice.
For the speaking voice, therefore, this
ordinary telephone repeats the tones well
enough for practical purposes; in other
words, the pitch range of the voice and
of the ordinary sized telephone diaphragm
are about the same.

But when we come to music this range
1s not enough.” The highest note of the
piano has over 3,500 vibrations a sec-
ond. The orchestra goes higher (for
instance the piccolo, on its highest D,
reached a pitch of 4,750 vibrations a sec-
ond). Some of the instruments, on the
other hand, go too low for the ordinary
diaphragm. The bass viol, the tuba and
the bassoon go well below 100 vibrations
a second. The deepest pipes of laroe
organs go down to 16 or even to 8. For
these extreme tones, both high and low,
the ordinary diaphragm is worthless. It
cannot pick them up at all; it cannot, so
to speak, hear them. It fails to trans-
late them into electric pulses and- they
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A PRACTICAL TEST OF THE NEW TRANSMITTER IN THE STUDIO
Here the transmitter must register not only the thrilling tones of the soprano and the
booming notes of the basso, but it must reproduce truthfully the hundreds of tone

variations which are present in the music of an orchestra.

drop out of the music which is sent.

This was the situation which con-
fronted Dr. Thomas. All existing trans-
mitters worked by means of diaphragms.
All diaphragms were bad in principle.
At least they were not perfect. What
was needed was a transmitter without
inertia, and with the capacity to respond
to all tones, regardless of pitch.

It did not seem likely that any dia-
phragm could be constructed to meet
these conditions and so Dr. Thomas was
bold. He threw the diaphragm away.
He rejected altogether the principle of
the diaphragm transmitter and set out
after a new principle. He found it. It
was the principle of the direct-current
glow discharge, the principle which he
uses in his new transmitter.

Twenty years ago physicists used to
play about in the laboratory with an in-

teresting scientific toy, the “talking arc
lamp.” You connected two direct-cur-
rent arc lamps in the same circuit to-
gether with certain condensers and in-
ductances. You talked at one of the arcs
so that the sound waves from your voice
hit against the flame of the arc. The
other arc, connected in series with the
one you talked at, repeated your words.
The two arcs were put in different rooms,
so that an arc lamp burning peacefully
on the classroom table could be made to
inquire about the football score or the
trim of the professor’s whiskers, much
to the amusement of the embryo physi-
cists.

Evidently the arc converts sound
waves into electrical waves by variations
of its arc length due to passage of cur-
rents of modulated air. Hence, since
there was a definite mass of heated ma-
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terial in the arc stream, it took more
energy to push through high notes than
low, so that it had a slight frequency dis-
crimination. It also took so much energy,
all of which was converted into heat,
that the electrodes burned away quite
rapidly and it was impossible to prevent
hissing and sputtering, either continuous
or intermittent. The high temperature
at the electrodes precluded the use of
any pure metal alloy, which might have
served to reduce the noises.

This new discharge transmitter is in
no sense an arc. Its characteristics are
all radically different from those of an
arc. It is not in any sense a reversion
to the ordinary speaking arc.

The new development is a means of
utilizing the change in voltage-current
characteristic of the massless portion of
a glow-discharge ionization current, this
change produced directly by air pressure
changes in the current stream.

The glow discharge has two sensitive
portions, the Faraday dark space and the
positive column. The Faraday dark
space is massless and is the portion used
in the new transmitter.

The successful completion of this
work required months of patient re-
search and the perfection of a multitude
of details. It was necessary to discover
what voltage and amperage of the dis-
charge would make it both permanent
and properly sensitive to sound. It was
necessary to find a satisfactory material
for its terminals, a material which would
neither burn out too fast, nor interfere
with sound sensitiveness, nor produce
bubbling or sizzling sounds of its own.
It was found, among other things, that
only half of the discharge was ade-
quately sensitive to sound waves. The
other half of it had to be shielded by a
hollow insulating shield.

All these details have been worked out
satisfactorily. The discharge is oper-
ated by direct current. The gap length

is only a millimeter or two between’

terminals of a special alloy. The volt-
age used is about 3,000 volts, but the
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amperage is extremely low—so low that
the high voltage constitutes no danger
to life. Tests with the discharge as a
transmitter have shown perfect conver-
sions of sound vibrations, perfect modu-
lation, from frequencies as low as 10 or
20 vibrations a second up to over 6,000
vibrations a second, and probably as high
as the audio limit of 15,000 or 20,000.
And each electric pulse corresponds in
intensity to the sound pulse which gave
rise to it. The sequence of electric vibra-
tions is an exact copy of the sequence
of the sound vibrations which set it up.

That is, the broadcasting is for the
first time perfect. If anything is wrong
with the music now it will be in the re-
ceiving set or in the musician, not in the
transmitter.

The new transmitter was developed
for broadcasting, but its usefulness will
not stop with this. One imagines that
it will be a useful tool in general scien-
tific investigation. There is, for instance,
much talk about the means of communi-
cation between insects. It seems evident
that insects can communicate with each
other in some way which we do not
nnderstand. There are two suggestions.
One, due to Dr. E. P. Felt, State Ento-
mologist of New York, is that insects
may be able to communicate by electro-
magnetic waves, by radio. Another sug-
gestion is that they communicate by
sounds too shrill for us to hear. The
highest pitch audible to even the most
acute human ear is about 20,000 vibra-
tions a second. If insects produce sounds
still more shrill than this we could never
detect them by our ears alone. We could
not hear them.

But Dr. Thomas’ ionic detector could
hear them. We could pick up such
sounds, reduce their frequency, and
make them audible. Or we could record
them electrically.

And this is only one out of innumer-
able ways in which the new instrument,
if it fulfils one-half of its promise, will
be assisting the scientist and also, one
feels sure, the common man.
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q “The radio engineer will be the prophet and the architect of a new
4l of all the people’—Mayor-GENERAL GEORGE O. SQUIER.
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The rewmarkable
new four-circuit
receiver; 6 develop-
ment by Laurence M.
Cockaday (2XK) that

will shortly be described
in detail in PoruLar Rabio,

From a pholograph
mads for orvLaic BADIO

Five Modern Radio Sets

Examples of the Constructive Work That
Is Being Done in the Development of
the Radio Art by Experienced Amateurs

\

THE present-day interest in radio is the direct outgrowth of the tinkerings
of that handful of American amateurs who first started to investigate the
mysteries of “wireless” shortly after Marconi made his startling announcement
that he could “telegraph without wires.” Since that historic day the ranks of
the amateurs have expanded until, a couple of winters ago, the broadcasting
wave burst upon the public. Immediately everybody began to take more than
a passive interest in radio. To the amateur lies the credit for the rapid development
of this new art, both in the fields of experiment and of practical usage.

These five sets were shown at the annual exhibition of the Radio Association
of Greater New York as evidence of what the amateur is doing in the
construction of his own receiving and transmitting apparatus.

q
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THE WIDELY-KNOWN “REINARTZ"
TYPE 'OF RECEIVER

This type single tube receiver is simple to
build and consequently has found favor among
the C.W. enthusiasts of this country and
abroad. The tuning with the receiver is simple;
distant signals may be picked up with ease with
only one tube.

This set was built by Arthur K. Ransom
(2Q0K). Mr. Ransom completed the set in two
evenings’ work at home. Immediately upon
connecting it to his antenna and ground, hc
began to receive a long list of amateur and
broadcasting DX stations. The set tunes sharply
for C.W. and telephone stations, although it is
not as selective with spark signals.

The main part of this set 1s the spiderweb
combination inductance. It consists of two
coils in one. The plate coil is wound on 9
spokes on a 2V4-inch center by weaving in and
put between the spokes. Taps are brought out
at the 15th, 30th. and 45th turns. At the 45th
turn the coil is broken and a Jead.is brought out.

The second coil is then started and wound in
the same direction as the plate coil on the
same form, and taps are brought out at the
2nd, 4th, Sth, 6th, 7th, 8th, and 9th turns to the
antenna switch; a tap for the ground connec-
tion 1s made at the 10th turn, and taps are also
made at the 26th, 33rd, and 40th turns for the
grid switch. The coil may be wound on thin
cardboard, with the spokes cut out with shears.

Two 23-plate wvariable condensers may be
used. These condensers usually have a capacity
of about .0005 mfd.

In this set the coil is centrally mounted on
a bakelite panel with the antenna taps located
directly beneath, and the grid and plate taps

62 ahove,
7 ""’”5‘) The variable condensers are fastened to the
In
[

panel on either side of the tuning inductance,
and are equipped with knobs and dials for
control.

All of the connections between the various
instruments and switches are made with square
tinned-copper bus-bar wire. The bus-bar con-
nections are run in straight lines in a workman-
like fashion and the set has an appearance that
is comparable with the best of commercially
manufactured apparatus.

As all of the instruments and connections
—— are mounted directly on the panel, the set may

= be taken out of the cabinet and inspected at
any time without disarrangement of the wiring.

The set will tune from approximately 150 to
400 meters. It may be made to respond to
higher wavelengths, however, by using 43-plate
condensers (001 mfd.).
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ONE OF THE BEST OF THE SUPER-REGENERATIVE SETS

This receiving set was built by Leo Johnson
(2CTQ). The parts used are:

A—honeycomb coil, L-1,250
B—honeycomb coil, L-1,500
C—2 variable condensers, .001 mifd.
D—2 mica fixed condensers, .002 mid.
E—2 mica fixed condensers, .0005 mifd.
F—60 turn coil, of No, 18 S.C.C. wire, wound on a
314-inch tube and tapped every 20 turns
G—variometer
J—filament rheostats
P—double circuit jack
—honeycomb coil, L-200
—grid leak, 1 ‘megohm

The loop antenna consists of 12 turns of
tubular braided antenna wire wound on a loop
2 feet square. Two stages of audio frequency
amplification have been added to the circuit at
the points XX.

In operating this set it was found that Western
Electric 216-A tubes gave superior results to
other tubes, both in respect to clarity of repro-
duction and strength of signals.

The set operates on a loop two feet square
which is wound with 12 turns of tubular braided
antenna wire.
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AN EXCEPTIONALLY POWERFUL C.W. TRANSMITTER

This set was built by Paul Haus (2VH).
With this type of transmitter, the amateur is
enabled to transmit to any district of the United
States, to Cuba, and Canada, and across the
ocean. Over 300 sets of this type were heard
in Europe this winter. The parts used in its
construction are as follows:

C1 and C2—high voltage condensers, .002 mid.

C3 and C4—bypass condensers, .0005 mifd.

5 and C6—series condensers, .0003-4-5 mfd.

C7—-grid condenser, .0005 mfd..

C8 and C9—ifilter condensers, 1 mfd.

A—tuning inductance, 33 turns of No. 10 wire wound
on bakelite strips; diameter of coil, 5 inches.

B—C.W. transformer, 750 watts

C, D and E—honeycomb coils, L-200

Bl—high voltage winding, 1,500 volts each side of
center tap

B2—filament winding, 12 volts

F and G—iron core chokes, 1V henries

I—grid leak, 2,500 ochms

K—voltmeter, 0-15 volts A.C,

H—milliameter, 0-500 M.A.

L—thermo-couple ammeter, 0-5 amperes

M—jack for microphone transformer and chopper

N—key jack

O—aluminum-lead chemical rectifier, borax solution,

_ 48 jars

P1 and P2—4 pole double throw switch

Q and R—UV.203 radiotron 50 watt tubes
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A REAL “DX”

Long-distance reccivers that are built by the
amateurs themselves are usually wonderful
pieces of apparatus, both as to design and con-
struction; they offer convincing indication of
just how much the amateur has contributed
and is contributing to the art of radio. This
receiver, built by J. C. Gorman, has picked up
practically all of the broadcasting stations east
of Denver, Colorado. It consists of the follow-
Ing parts:

A—primary coil, 25 turns No. 18 §.C.C. wire wound
on a 3%-inch tube

B—secondary coil, 60 turns No. 18 wire wound on
the same tube with 4-inch scparation between
A and B

C—variometer

D—uvariable condenser, .00]1 mifd.

E—variable _condenser, ,0005 mid.

F—mica grid condenser, .00025 mfd.

G—grid leak, 2 megohms

H-—audio frequency amplifying transformer

I—Alament rheostats .

T—1 two-circuit jack and 1 single-circuit jack

K—binding posts

RECEIVER

How many times has the novice had trouble
with his set? How many times has he called
upon a neighboring amateur for advice and
had the more experienced man come over to
his house and put his set into operation again?
This is one of the pleasures of the regular
amateur—to help his less experienced friends
in their problems and to instill greater interest
in radio among his acquaintances. Why not
join a radio club yourself and learn more about
radio? -

Indeed, one of the most important activities
of the amateurs is their radio club work. At
these ineetings, to which anyone interested in
radio is welcomed as a visitor, lectures on new
developments and apparatus are given, with
educational features for novices and amateurs
alike.

Engincers, amateurs and novices alike find
much of interest in this association with their
fellow radio enthusiasts at radio clyb meetings.

s i e S L. raladi - e T ¢ g -
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REPORTED TO BE THE “FINEST AMATEUR STATION IN THE WORLD”

This “three i one” radio station (its three call letters are 84AQQ0, 8BSS and 8XH) is

owned and operated by C. B. Meredith of Casenovia, New York. It was the star

performer. of the recent transatlantic tests, and was heard on the other side oftener

than any other. It is probably the most complete amateur station in the world; its
cost is estimated at about $30,000!

Over the World’s Back Fence

The Radio Amateur Begins to Talk to His Neighbors
On Other Continents

Just what effect the breaking down of international and intercontinental
barriers by the radio amateurs may have upon civilization is a subject for

hopeful speculation.

But the widespread spanning of oceans on low-

powered transmitters is a present and highly significant fact. How the
amateurs are doing it is here told by the traffic manager of the American
Radio Relay League, which organized the successful transatlantic tests.

BY F. H. SCHNELL

HE down-east farmer who tied a pair

: of his hip boots to the first tele-
graph wire and went back to his home
in the hills confident that they would be
delivered to his son in Baltimore—or was
it Washington?—can now attach a pair
of his hob-nailed shoes to the antenna
of the nearest amateur station with the
same hope that they will be sent by radio

to his brother, Arthur, in South Amer-
ica.

If there were more of this type of in-
dividual who look to every new inven-
tion as having infinite possibilities, there
would not be so many to marvel at the
feat recently accomplished by American
amateurs during the third transatlantic
tests of the American Radio Relay

300
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League which definitely established in-
ternational amatéur communication by
radio. :

It should be remembered that these
tests were conducted by the radio ama-
teur who knew more about “wireless”
ten years ago than the vast majority of
fans know today. Even without regen-
eration or vacuum tubes he was a
“stickler” for the technique of the game
and lost no opportunity to acquire tech-
nical knowledge. The amateur is a type
which developed soon after Marconi’s
achievement became known to the world
and he has ever been hopeful of some
day catching up and saying:

“I’m with you old man; let’s show ’em
what we can do with this radio thing
anyway.”

This opportunity came with the third
annual American Radio Relay League

-y - -
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transmission from this side of the
Atlantic. : -

The radio amateurs of this country
were literally “keeled over” by the report
that 316 of their stations were heard by
European amateurs, and straightway be-
gan to make ready for the final test of
achievement; instantaneous two-way
transmission of complete messages by the

transatlantic tests, When 6KA, operated [

by F. E. Nikirk, of Los Angeles, Cali-
fornia, Joped across the country in its
peculiar western fashion and started to
tickle the ether around Paris about
15,000 amateurs in the United States,
Canada, Porto Rico and the Hawaiian
Islands took their receivers off, and with
a grin spread across their faces, an-
nounced :

“Did we? Tl say we did!”

That the tests were a success heyond
the amateurs’ most hopeful dreams be-
came evident long before the final re-
ports had been prepared by the operat-
ing department. The first successful at-
tempt of the British and French stations
to transmit their signals to this country
also gave evidence of the ability of Amer-
ican amateurs in reception, so that the
results were highly satisfactory for all
concerned. Although only three foreign
stations 2FZ (the Wireless Society of
Manchester) ; SWS (the Radio Society
of Great Britain) and 8AB (operated by
Leon Deloy at Nice, France), ‘“got
across,” it should be remembered that the
total number of stations transmitting
from these two countries was thirty-four,
while 324 qualified for the final tests for

De Gioiges

ONE OF THE FIRST STATIONS
TO BE HEARD OVERSEAS
Harry Collins at work in his radio station
2AJW, at Babylon, Long Island. His small
iransmitter, with a few 5-watt tubes, he literally
“threw together” in time for the transatlantic
tests,
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most efficient transmitting and receiving
sets in both continents. This point
achieved, and with reports coming in
from remote countries and operators on
board ships off the coast of Australia and
Japan, American amateurs will be looking
forward expectantly to that day in the
not too distant future when their mes-
sages will encircle the globe.

The showing during the preliminary
tests when British amateurs logged 23
American amateur stations was almost
equal to the finals last year when Paul
F. Godley was sent to Scotland by the
League to copy the signals of the Amer-
ican transmitting stations. The number
of stations heard during the first week
of the tests this year was almost five
times the number of those heard during
the entire tests of 1921. Never before
had any American stations been heard in
Switzerland. Signals from two Canadian
stations were reported this year as com-
pared with one last year. An amateur
station in Porto Rico, operated by L.
Rexach, was reported. He operated only
five minutes on the first night—before
his tubes blew out. -

The ability of American amateurs to
transmit has been demonstrated as never
before, although indications are that
British and French amateurs outclass
them when it comes to long-distance re-
ception.
~ With amateurs of all countries alive
to the possibilities of long-distance com-
munication with amateurs of other coun-
tries that have been indicated by the
enterprise of American, Canadian and
European operators during the tests,
amateur radio may be expected to take a
decided jump forward, provided the other
governments will grant the mecessary
privilege of transmitting to those who are
now restricted. American amateurs
have shown the way; it only remains
for others to develop along the same lines.

It is almost beyond the stretch of the
imagination to conceive just what may
come. with international amateur radio

" communication, the ability of a private
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citizen of one country to talk with a pri-
vate citizen in another country with the
same ease that one radio amateur now
communicates with another a few hun-
dred miles distant,. .

It is rather difficult for the average
man, talking with his neighbor over the
back fence, to imagine that it will be
only a matter of time before he can talk
as easily with friends in Europe.

The American amateur by these tests
has done more than bring the two con-
tinents closer together; he has paved the
way for greater international relations
between citizens of all countries. It will
be some months before results of these
tests can be definitely determined; re-
ports already coming in seem to indicate
that records yet undreamed of have been
made by our transmitting stations that
took active part in the tests.

The amateur has kept abreast with the
progress in radio to a surptising extent.
He does not lack imagination as to the
possibilities of his home-made apparatus.
If a census were taken he would not be
found the least active among those who
helped to make radio what it is today.
He has delved into all branches of the
art. While his apparatus may be ap-
parently a collection of stray parts, it
will be found usually that his equipment
is equal in-efficiency to the more costly
ready-made apparatus.

The radio amateurs of this country
will soon be able, sitting in their own pri-
vate homes, to communicate constantly
with the amateurs of European countries
in their private homes, and then the
American boy will be even more active
in the transmission and reception of mes-
sages than now, and his parents, who
may not be so well initiated into the
mysteries of radio, are going to be as-
tonished by the achievements of his in-
expensively made amateur radio. Even
at' this late date when it is fast going out
of fashion to be surprised at anything,
the individual who uses the telephone and
telegraph as a matter of daily routine
is going to register at least a hint of
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A REMARKABLY EFFICIENT AMATEUR ANTENNA
Radio station &SP at Fairmont, West Virginia (owned and operated by A. Kisner) is
noted for its reliable long-distance work. One of its outstanding features is its novel
cage antenna with two smaller cage lead-ins, onc at either end.

astonishment at the thought of communi-
cating as easily with individuals across
the water.

Of course the amateurs will hold to
their friendly messages without any
thought of infringing on the rights of
the commercial companies in message
handling. The amateur aim is of ex-
perimental nature rather than from the
standpoint of financial return. Amateur
operation is for the love of the game
and the knowledge acquired as a result of
experiments by which the art may be
further advanced. Interest in short-wave
communication is growing and an effort
is being made to locate interested ama-
teurs in the Southern Hemisphere, as it
is believed that it is possible to connect
American and the English-speaking peo-
ple in South Africa and South Amer-
ica.

This test was regarded by Hiram
Percy Maxim, president of the League,
as one of the most impressive we have
had happen during the present gener- '
ation. Mr. Maxim says, “I feel as I
felt when Peary announced that he had
stood at the North Pole, where with a
single step he moved from the Eastern
to the Western Hemisphere.”

A striking similarity to this statement

_can be recited from my own experience ; it

brings to mind a conversation I had with
Leon Deloy, the only French amatenr
to transmit successfully to amateurs in
this country in the transatlantic tests.
During the war, when I was stationed
at the Transatlantic Control Office in
Washington, he was in the French Sig-
nal Corps and also stationed in Wash-
ington. I discussed with him the future
of amateur communication and mentioned
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casually that we amateurs would be one

day chatting with each other wia trans-
atlantic amateur radio. He said that he
thought it would be possible and that he
hoped the French Government would per-
mit amateur transmission, which up un-
til this time it had not. All this has hap-
pened in the short space of three years;
in a letter received just a few days ago
from Deloy, he says:

“Well, OM, this is a great day for
me and I know you will be glad too,
as the first half of your prediction of
three years ago has come true! Now
for the other half! I must get through
to you.”

Deloy’s station did get through and
was copied for an hour on one night
of the tests by C. A. Service, assistant
secretary of the League, who also was
with us at Washington.

But what is even more surprising to

iy :
From a_photosraph made for I'orvian Rlapio
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me is -that not only did well-equipped,
powerful amateur stations that qualified
in the preliminary tests “get across,” but
also a large number of crude home-made
sets, some of them with no more power
than it would take to heat the filament
on a 50-watt electric lamp. Probably a
vast majority of our most successful sta-
tions during the transatlantic tests rep-
resented a collection of home-made parts,
carefully tuned for greatest efficiency.
During the preliminary tests, Mr.
Maxim often referred to his own set
(1IAW) as a “mere toy,” saying to me:
“Schnell, we need something with a
bigger bite, this is only a little nibble.”
He meant particularly the little trans-
mitter consisting of four 5-watt tubes
with which we were able to squeeze about
two amperes into the ‘“toy antenna” con-
sisting of a four-wire cage with wires
spaced about one and one-half inches

A YANKEE AMATEUR WHOSE SIGNALS ARE HEARD
BY HALF THE GLOBE
Here is J. O. Smith, at the helm of his vecord-breaking station at Valley Stream,

types of transmitting tubes.

Long Island. “J. O.” has tried out about every kind of circuit and all of the various
But it does not scem to make much difference what he

uses he is always breaking records.
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HE TALKED WITH EUROPEAN AMATEURS
FIVE CONSECUTIVE NIGHTS
Floyd L. Vanderpool and his exceptionally complete radio station 1BEP, at Litchficld,
Connecticut., The powerful CIV. transmitter at the left was heard on five evenings
in succcssion by both English and French amateurs.

apart. Practically speaking it was a
large single wire antenna and nothing
more, 80 feet high at one end and about
twelve feet at the near end, and when I
reported to him that 1AW had been heard
by amateurs in France, he exclaimed:

“My ideas and training on radio will
need smoothing out and some explana-
tion for this low-power business of trans-
atlantic communication will be forth-
coming.”

Station 1AW was one of the last to
give up the old spark, but with the com-
ing of broadcast listening and for fear
of unjust complaints and criticism be-
cause of spark interference, Mr. Maxim
changed over to C.W. in time to avoid
any such happenings, and the good show-
ing was the cause of his remark that
the spark at 1AW will be heard no more.

There is no more enthusiastic amateur
than Herbert Hoover, Jr., whose station
(3ZH) at Washington, D. C., was heard
by amateurs in Switzerland on Decem-
ber 2lst, the last day of sending by

American stations. The first thing which
he did on his return from college for
the holidays was to rig up a special
radio set at the Bureau of Standards in
order to take part in the transatlantic
tests. In a letter to me he thus described
his station, which was successful in “get-
ting over.”

“It consisted of {four ‘Mullard’
tubes, with an input of about 150 watts
each. As they got warm over 1,000 watts
input, the station would be rated at 500-
or 600-watts output. High-voltage dry
batteries were used for the plate supply
and at 1,500 volts they put six amperes
into the antenna. I erected both the an-
tenna and set just for these tests through

the courtesy of Dr. Stratton, who will

be overjoyed at the good news.

“The antenna is a 50-foot cage, 2 feet
in diameter, strung from the Navy mast
to the Electrical building. Tt is about
125 feet high and the lead-in is partly
cage (6 inches) and partly ribbon. As
the high-voltage battery leads extended
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all the way through the building, they
in themselves, acted as a very good
ground. When using the reversed feed-
back circuit, I tuned the counterpoise
(a semi-circular pan of 30-foot radius)
to the rest of the set with a separate in-
ductance, and used no other ground con-
nection at all.

“I tested during the ‘free-for-all’ that
evening and afterward worked 9BHX,
but DX work was very hard, for the
wave is 240 (I can’t get lower on ac-
count of battery leads) and very sharp.
The receiver is a D.S. amplifier with an
external heterodyne, and it has a ‘CR’
skinned a mile! NOF is going, too.”

It is not without the bounds of pos-
sibility to pre-suppose that an amateur
“relay around the world” is not far off.
Were there radio amateurs in Australia,
Japan, China and the Philippines, this
would be but a matter of making the

From a photegraph made for PPorrrar Rabio
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necessary arrangements and conducting
the preliminary tests. Preliminary tests
are necessary because the weak points
are thereby located and readily rein-
forced. As an example of what is pos-
sible, a message may be started from
London, England, picked up on the At-
lantic Coast of the United States, re-
layed to the Pacific Coast, thence to the
Hawaiian Islands, to Japan, Australia
and the Philippines, thence perhaps
through one or two European countries,
back into London.

With our successful “radio” acquisi-
tion of the Hawaiian Islands and Porto
Rico during the last year, there is every
reason to believe that we may connect
up with countries in the Southern Hemis-
phere, especially South America and
South Africa.

Who would dare to be bold enough
to say?

A YEAR-OLD STATION THAT HAS BEEN LOGGED
IN SIX COUNTRIES
The amateur radio station 3BLF at Richmond, Virginia, is owned and operated by
the youthful C. R. Hofmann and W, R. Degvers.  Its C.W. signals have been logged
all over the United States as well as tn Canada, Hawaii, Cuba, France and England.
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WHAT READERS ASK

Tuis department is conducted for the benefit of our readers who want expert help
in unravelling the innumerable kinks that puzzle the amateur who installs and operates
his own radio apparatus. If the mechanism of your equipment bothers you—if you
believe that you are not getting the best results from it—ask THE TECHENICAL EpITOR.

p——

THE fleod .of inquiries that has poured in
upon the Technical Editor has not only
furnished evidence of the need of this depart-
ment: it has also necessitated a system of
handling the correspondence that will insure
the selection of and answer to only those
questions that are of the widest application and
that are, consequently, of the greatest value to
the greatest number of our readers. Qur cor-
respondents are, accordingly, asked to cooperate
with us by observing the following requests:

1. Confine each letter of inquiry to one
specific subject.

2. Enclose a stamped and self-addressed en-
velope with your inquiry.

3. Do not ask how far your radio set should
receive. To answer this inquiry properly
involves a far more intimate knowledge
of conditions than it is possible to incor-
porate in your letter.

In justice to our regular subscribers, the

Technical Editor is compelled to restrict this
special Service to those whose names appear
on our subscription list. A nominal fee of
50 cents is charged to non-subscribers to cover
the costs of this service, and this sum must
be enclosed with the letter of inquiry.

QuestioN: I have read the article on
the DX regenerative receiver in the
January issue and would like to know if
this circuit could be simplified so that
only one or two controls need be used
for tuning. I wish to use one tube only
(for detector). Will you kindly furnish
me such a diagram?

A. L. WiLLiams

Answer: A simplified modification of the
DX circuit is shown in Figure 1. Coils A and
B are wound on a 3%-inch tube with a separa-

0

FIGURE 1

A simplified DX circuit. Tuning is accomplished

by the tapped primary and the variable condenser.
307
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tion between them of 14 inch. The primary
coil A consists of 30 turns of No. 18 S.C.C.
copper wire tapped every five turns. The sec-
ondary coil B consists of 65 turns of the same
wire. The condenser C is a variable .0005 mfd.
The grid leak D is 1 or 2 megohms; the grid
condenser E is of .00025 mid. capacity; the
rheostat G is approximately 5 ohms; the
fixed condenser H is a telephone condenser,
.001 mid.

The antenna tuning is accomplished by means
of the taps on coil A. Secondary tuning is
done with condenser C. Regeneration is con-
trolled with rheostat G, which should have a
vernier attachment. This circuit will be found
exceptionally selective and easy to tune.

¥ ¥ %k

Question: Will you kindly give me
a hook-up showing how to add two stages
of audio frequency amplification to the
honeycomb circuit shown in Figure 1 on
page 59 of the May issue of PoPULAR

Rapio?
WILFRED BURGESS

Axswer: The circuit is shown in Figure 2.
The two jacks J1 and J2 are double circuit
jacks, and J3 is a single circuit jack. The
transformers AFT are audio frequency trans-
formers. This circuit will enable you to use
a loudspeaker.

* % X

QuesTion: In one of your diagrams
in answer to a question, you specify

1 v,
6C v
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Radiotron UV-200 tubes for detection
and UV-201 tubes for amplification.
Out on this coast we find the Cunningham
C-300 and C-301 sold more in the radio
stores. Is there any preference between
these two types? As far as I can see
they are constructed exactly alike.
FRANCIS STERN

Axswer: Both of these two makes are good.
The UV-200 and C-300 are soft tubes and are
used as detectors, and the C-301 and UV-201
are hard tubes and are used as either detectors
or amplifiers.

* % k

Questiox : What kind of wire is most

suitable for a receiving antenna?

HaAroLD JENKINS

Axnswer: Seven-strand copper wire is the
wire that is most generally used for the
antenna. It is usually No. 12 or 14 and is
kept in stock by most radio dealers.

¥ k%

QuEstion : Please give me a diagram
for a small radiophone transmitter that
uses a Radiotron amplifier tube. I want
the simplest hook-up that works. This
will be my first transmitting set and I
want to get familiar with a small one to
start with. I want to work the set on
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FIGURE 2
A three-coil honeycomb set with two stages of amplification that
gives loud and clear signals on a loudspeaker.
AFT AFT
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a bank of “B” batteries. If this is pos-
sible please let me know what voltage
batteries to use on the plate.

Howarp V. BROOKS

ANswer: We have drawn the circuit for
you in Figure 3. The two coils P and S have
60 turns of wire wound on each of them:
Coil P is wound on a 4-inch tube and coil S is
wound on a tube slightly smaller so that it may
be slipped inside coil P. The variable con-

\V
1T

denser VC should be of .001 mifd. capacity.
It is advisable to tap the two coils at every
other turn and make adjustable connection to
them, for tuning, by means of clips. The
variable condenser will be valuable in getting
the set to oscillate properly. A voltage of
approximately 100 to 125 volts should be used
on the plate of the tube, but voltage less than
this may be used, with, of course, a correspond-
ing decrease in distance range. The micro-
phone transmitter 1s connected to a loop con-
sisting of a single turn of insulated wire
wrapped around coil P. This, by absorption,
causes the output of the set to be modulated at
voice frequencies, when the microphone is
spoken into. A transmitting license is required.

IRANSMITTER

P-60 S-60

FIGURE 3
A hook-up for a small
radioffhone trans-
mifter that works on
“B” batteries.

—

————
—
—
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FIGURE 4

Diagram showing three stages of radio fre-
quenicy amplification added to the DX circuit.

£
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Question: 1 have built the DX re-
generative receiver described in your
January number.

I have not been able to Lear the other
coast as yet, but I believe that if I
added a few stages of radio frequency
amplification to it, I could. Sharpness
of tuning is its best quality. Would it
be possible to add radio frequency and
still retain the fine tuning qualities? If
50, please send me the hook-up.

R. K. BENTMAN

Answer: The circuit diagram in Figure 4
shows how to add three stages of radio fre-
quency amplification to the DX receiver. The
variometer has been eliminated and a loading
coil has been added. The two binding posts YY
are for connection to a loop antenna if used.
The potentiometers Pl, and P2 are to con-
trol the grid circuits of the radio frequency
tubes: they may also be used to control oscil-
lation so that the circuit will receive CW. The
three radio frequency amplifying transformers,
RFT, must be of a reliable make and have a
wavelength range that will include that of
broadcasting, as your query indicates that is the
phase of receiving that interests you most. The
other designations on the diagram refer to the
same parts they did in the article in the January
issue of PoPuLArR Rabio.

* *x *
Question: What is the normal dis-

tance range of the different types of ra-
dio receivers? I would like to know this

roughly, so that I will be able to pick
out a type of set that will suit my pur-

pose.
ARrRTHUR C. STRANG

Axnswer: If vou will refer to the article on
page 24 in the January issue of PoruLAar Rabio
you will find data that will answer your inquiry
1n much greater detail than we could do in this
space. The article contains data on this subject
which should prove invaluable to the novice in
selecting his set, There are two charts that will
show you, at a glance, the type of receiver that
will be best for you to use,

* k%

QuEestion: How many turns of wire
should be wound on the rotor and stator
of a variometer for use in the plate cir-
cuit of a regenerative receiver? I want
to make one myself and am going to
copy the design of one of the wooden
variometers now on the market.

RoBt. M. AsHTON

Axswer: If you make the variometer stator
and rotor forms of approximately the same size
as the most commonly used variometers you
may use 40 turns on the stator and 50 turns
on the rotor with good results. Use as little
shellac as possible on the windings.

* ok *

Question—Can a variometer be used
as a variocoupler?

L E. T
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Answer: Yes. If the stator winding is de-
tached from the rotor winding it can be used
as the primary coil, with a variable condenser
in series with the antenna circuit for tuning.
The rotor winding may then be used as the
secondary, with another variable condenser
connected in shunt to it for tuning the secondary
. circuit. Or, in the single circuit regenerative
hook-up, the rotor may be used as a tickler, as
shown in Figure 3, page 223 of the July issue
of PoruLar Rabpio.

* ¥ k

QuesTioN: Will you kindly give me
a circuit for a C.W. transmitter using
one 5-watt tube, for telegraphy? I should
like a circuit that will be simple to con-
struct and yet efficient. I have heard a
great deal of the “British aircraft cir-

cuit” and would like to use it if you think
it would serve my purpose.
A. R. WoopDwWORTH

ANnswer: The circuit shown in Figure 5 will
be suitable for your use, and it is easy to
operate. The plate coil L1 consists of 40 turns
of No. 12 D.C.C. copper wire wound on a tube
four inches in diameter. The grid coil L2 should
be wound on a tube which fits inside the plate
coil L1, and should consist of about 10 turns of
the same sized wire., This coil is shunted by a
variable condenser, but if the coil is tapped the
condenser may be eliminated. The condenser
C which is connected across the high voltage
terminals of the transformer may be between
001 and .005 mfd. capacity. The same trans-
former is used for lighting the filament. The
hotwire ammeter is used to measure the antenna
current. A milliameter, 0 to 100 milliampere
scale, may be inserted in the plate circuit to
measure the plate current if desired.

= FIGURE 5

A hook-up for a C.W. transmitter
that uses alternating current for

its power supply.

/70 v A¢C.
60~
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QUESTION: Are paper grid condensers
as good as mica grid condensers?
DonaLp DieTZ

Axswer: Paper condensers are not as reliable
as the mica dielectric type because the capacity
of the paper tyvpe is liable to vary with tem-
perature and with pressure. Try this: use a
paper grid condenser and tune in a signal. Then
pinch the condenser between the fingers and the
signals will tune in and out.

* kK

Question: What is the greatest num-
ber of stages of audio frequency amplifi-
cation that can be used with clear effi-

cient reception?
Tuomas McCoovBs

Axswer: With two stages of audio fre-
guency working efficiently, getting the maximum
out of the vacuum tubes by means of the cor-
rect circuit. the correct transformers (trans-
formers with the proper input and output
impedances) and the best tubes, the signal
strength will be as loud as with numerous
stages, using instruments and tubes that do not
match up properly. It is our opinion that two
stages of audio irequency amplification consti-
tute the greatest number of stages that should
be used. There are many instances where three
stages have been used with good results, but in
most of these cases the amplification obtained
in each stage has not been at a maximum.
When more than two stages are employed with
maximum amplification in each stage, there are
usually many extraneous noises present that
tend to interfere with and distort the received
signals. Even with only two stages of am-
plification attached to a regenerative receiver
the distortion, caused by regeneration, is often
noticeable,

QuESTION : An amateur friend of mine
recently interested me in transmitting (I
was a broadcast listener up to-this time) ;
he made me a transmitting inductance
and told me all the parts to buy for an
A.C.C.W. vacuum tube transmitter. I
am sending you a sketch of the induct-
ance. My friend told me at the time that
one coil was for the antenna circuit, one
for the grid circuit and one for the plate
circuit, and that the last two coils were
to be shunted by variable condensers for
tuning. He also made me a diagram to
connect up the set, which I have unfortu-
nately mislaid. I cannot get in touch
with him and am impatient to get it
hooked up and working so that I will be
a regular amateur. Will you kindly help
me out with a circuit that will show how
to connect the power transformer for one
Cunningham 5-watt transmitting tube? 1
have already learned the code and ob-
tained a license.

RoBERT V. ASHCROFT

Axswer: You will find the circuit you need
in Figure 6. You will need another condenser
C which should be about .002 mfd. capacity,
and a grid leak 8,000 to 10,000 ohms. The key

- is inserfed in series with the grid Jeak, for

telegraphy. You will also need an antenna-
current meter which should have a full scale
deflection up to about 2 amperes.

You will get better results with this circuit
if you use a counterpoise instead of a ground.

FIGURE 6
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Hewp your neighbor. If you have discovered any little Kink that helps to elimmate
trouble in your radio apparatus, or if while experimenting with the comnections of
your set you should run across some interesting phenomenon, or if you should dis-
cover some new hook-up that gives better results—send it to the “Listening In” page.

Will the Senate Pass the New
Radio Bill?

OF such importance to the radio fans
as well as to the radio industry is
the fate of the White Bill in the Senate
that PoruLar Rapio has requested a last-
minute report on it from one who had
been perhaps more intimately identified
with it than any amateur in the country.,
Here it is:

Just as this is written the word comes that
the Senate has taken action which would tend
to sidetrack radio legislation. In an effort to
hasten through impending bills of major im-
portance, the Administration has used every
argument which would affect their passage. If
the Senate does not take action on the radio
bill during this session it will probably be a
year before action can be taken at all. Those
who have worked so diligently in an effort to
put through this legislation during the present
session view the possibilities of the immediate
future with concern,

There have bcen many attempts made to
have our Congress pass radio legislation since
the first radio laws were placed on the statute
books back in 1912. Most of these efforts
have been made as the result of the desires of
a particular class or of a particular organiza-
tion. Always—and mainly on this account—
the attempts have given rise to controversies
as they have been brought before the Congres-
sional committees for hearings. Notwith-
standing the many attempts, no changes in the
laws of 1912 have yet been effected.

Unlike past attempts at revision of radio
legislation, the present bill (which is known
in Congress as the White Bill) came about
as a result of a conference of radio men called
by the Secretary of Commerce, Herbert
Hoover. The interests of the Army, the
Navy, the commercial companies, the amateurs
and the general public were all well taken
care of and were fully represented at the

confcrence,
committee of representative radio men whose
recommendations were drafted into the bill.

The hearing on the White Bill before the
Committee of Merchant Marine and Fisheries
was a short one. No objections of importance
were raised to the bill as framed; most of
the comment had to do merely with the clari-
fication of certain phrases.

For example: the amateurs wanted to be
recognized by law in such way that their
future would be secure, while certain commer-
ctal companies wanted the wording of the bill
to be changed so as to differentiate between
lawful and unlawful monopolies,

From all appearances, it was upon this point
of differentiation between lawful and unlaw-
ful monopolies of radio that the fate of the
hill in the Senate hung. One of the Senators
from Texas wished to so amend the bill as to
prevent the creation of a radio monopoly. As
soon as it appearcd that considerable dis-
cussion and delay was inevitable, the whole
measure was sidetracked.

The efforts of Secretary of Commerce
Hoover have been so productive of results in
the past, and his abilities to show the great
need for this legislation have proven so potent,
that in all quarters there is hope that even yet
some action may be taken, but the indications
are that action during this session is unlikely.

Legislation that will modernize present radio
laws is an absolute necessity. Everyone who
is getting the least of enjoyment out of radio
broadcasting and the operation of amateur
receivers and transmitters is vitally interested
in securing legislation at the earliest possible
moment, Possibly an extra session of the
Congress will be called; there is some likeli-
hood of it. On the chance that a session will
be called, it is recommended that those who
have the welfare of radio at heart continue
to forward communications to their Senators
and Representatives urging action.

Send this message to your Congressman
and to vour Senator at Washington:

“I favor the radio bill, H. R. 11964.”

And sign it with your name and address.

Paur GopLey

313

Secretary Hoover appointed a




316

results are obtained regularly; in comparis
son with an outside aerial twenty-five feet
high and one hundred feet long, the trouble

- from static is greatly reduced and the signal
strength is good. But noting the setting of
the tuner with the outside aerial, and then
with the screen, when receiving from the
same station, it was found that the natural
wavelength of the screen is almost identical
with that of a one-hundred-foot wire placed
outside. *

The efficiency of the screen aerial may be
hetter judged when the simplicity of the sect
is considered. A single variometer in series
with a fixed condenser with two taps is
used for tuning: one tap of the condenser
gives the variometer a range from 200 meter
amatenr stations to the 412 meter naval
station at Anacostia; the second tap per-
mits the 600 meter ship stations to be
tuned in.

A single UV-201 tube is used for a detector
and the plate circuit is tuned with a second
variometer. Each variometer is made of
two cardboard tubes carrying eighty turns
of wire—forty turns on each tube.

With this simple set the following sta-
tions have been picked up regularly during
July and August, except on two occasions
when local electrical storms were extremely
severe: WJZ, 150 miles; NOF, 300 miles;
KDKA, 350 miles; WW]J, 450 miles. WGY,
twenty miles away, comes in so clearly that
the announcer's breathing can be distinctly
heard.

The only disadvantage so far observed is
that the body capacity of a person walking
over the screen affects the tuning: this ef-
fect, however, is not noticeable when any-
one on the lower floor passes under the
screen,

The size of the screen does not appear to
be critical except that if it is made too small
it does not pick up sufficient energy. In ex-
perimenting with a small screen about three
feet square it was possible to get the carrier

POPULAR RADIO

waves from the various broadcasting sta-
tions, but the voice could not be distin-

guished.
T. A. Bryson
* * *

A Home-Made Connecting Block
for Extra Headphones

LL you will need, if you want to

make your connecting block your-
self, is a piece of bakelite, a small phone
condenser and binding posts, the expense
of which is less than twenty-five cents.
Then follow these directions given by a
New Jersey radio fan which are illus-
trated diagrammatically in ‘the figure
shown on this page:

When more than one set of phones is used
with a receiver, they should be connected in
series. It is best to shunt a small fixed con-
denser across the circuit, as shown in the
diagram.

The block for connecting the two sets of
phones is fitted with three binding posts, which
are mounted in a straight line. The central
post is of the two-hole type and is left “blind”*
it is not connected in the circuit. The two end
binding posts are of the ordinary type and are

‘connected in the circuit in the usual manner.

The posts are spaced about 34 inch apart, and
the fixed condenser is connected across the
two ocutside posts.

When only a single pair of phones is used,
they are connected to the end posts as shown
at the left of the diagram, but when two sets
are used, the connections are made as shown
at the right,

More than two sets of phones can, of course,
be provided for by using the desired number
of "blind” posts mounted in the same manner.

W. C. MicarL

ey

e
Yo SearT

A
Lee-FIXED. CONDENSER==~’

YOU CAN MAKE IT YOURSELF FOR A QUARTER

A small square of insulgting material, three binding posts, a small fixed condenser and
a few minutes’ work, and you have a neat and compact block for connccling your
headphones.
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HeLr vour neighbor. If you have discovered any little Kink that helps to climinate
trouble in your radio apparatus, or if while experimenting with the conmections of
your set you should run across some tnteresting phenomenon, or if you should dis-
cover some new hook-up that gives better results—send it to the “Listening In” page.

Will the Senate Pass the New
Radio Bill?

OF such importance to the radio fans
as well as to the radio industry is
the fate of the White Bill in the Senate
that PorurLAr Rapio has requested a last-
minute report on it from one who had
been perhaps more intimately identified
with it than any amateur in the country.
Here it is:

Just as this is written the word comes that
the Senate has taken action which would tend
to sidetrack radio legislation. In an effort to
hasten through impending hills of major im-
portance, the Administration has used every
argument which would affect their passage, If
the Senate does not take action on the radio
bill during this session it will probably be a
year hefore action can be taken at all, Those
who have worked so diligently in an effort to
put through this legislation during the present
session view the possibilities of the immediate
future with concern,

There have been many attempts made to
have our Congrcss pass radio legislation since
the first radio laws were placed on the statute
books back in 1912. Most of these efforts
have been made as the result of the desires of
a particular class or of a particular organiza-
tion. Always—and mainly on this account—
the attempts have given rise to controversies
as they have been brought before the Congres-
sional committees for hearings. Notwith-~
standing the many attempts, no changes in the
laws of 1912 have yet been effected,

Unlike past attempts at revision of radio
legislation, the present bill (which is known
in Congress as the White Bill) came about
as a result of a conference of radio men called
by the Secretary of Commerce, Herbert
Hoover. The interests of the Army, the
Navy, the commercial companies, the amateurs
and the general public were all well taken
care of and were fully represented at the

confcrence. Secretary Hoover appointed a
committee of representative radio men whose
recommendations were drafted into the bill.

The hearing on the White Bill before the
Committee of Merchant Marine and Fisheries
was a short one. No objections of importance
were raised to the bill as framed; most of
the comment had to do merely with the clari-
fication of certain phrases.

For example: the amateurs wanted to be
recognized by law in such way that their
future would be secure, while certain commer-
cial companies wanted the wording of the bill
to be changed so as to differentiate between
lawful and unlawful monopolies.

From all appearances, it was upon this point
of differentiation between lawful and unlaw-
ful monopolies of radio that the fate of the
hill in the Senate hung. One of the Senators
from Texas wished to so amend the bill as to
prevent the creation of a radio monopoly. As
soon as it appeared that considerable dis-
cussion and delay was inevitable, the whole
measure was sidetracked.

The efforts of Secretary of Commerce
Hoover have been so productive of results in
the past, and his abilities to show the great
need for this legislation have proven so potent,
that in all quarters there is hope that even yet
some action may be taken, but the indications
are that action during this session is unlikely.

Legislation that will modernize present radio
laws is an absolute necessity. Everyone who
is getting the least of enjoyment out of radio
broadcasting and the operation of amateur
receivers and transmitters is vitally interested
in securing legislation at the earliest possible
moment. Possibly an extra session of the
Congress will be called; there is some likeli-
hood of it. On the chance that a session will
be called, it is recommended that those who
have the welfare of radic at heart continue
to forward communications to their Senators
and Representatives urging action.

Send this message to your Congressman
and to your Senator at Washington:

“I favor the radio bill, H. R. 11964.”

And sign it with your name and address.

PauL GopLeEy
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Radio Holds the Hotel
. Bread Line

NTERPRISING hotel managers

have been quick to seize upon
radio as a means for bringing in good
entertainment for their guests at a low
cost. Last summer the broadcast con-
certs of the great New York Philhar-
monic - Orchestra (initiated by this
magazine) were received in tiny hos-
telries that could not even support a
pianist! How the same idea is being
adapted on western ranches is told in
this letter from Los Angeles:

The - Fontana Farms Company has an
18,000-acre ranch six miles west of San

.k
L
£

HOW THE TRANSFORMATION
IS MADE

Here are shown the details of the con-
veried spark plug. A is the acerial
wire; B is the iusulating column of
the plug; C is the fibre tube; D is the
acrial conncction to the set; E is the
cxtra binding post; F is the connect-
ing wire; G is the ground wirve and
H is the ground conncction to the sct.

Bernardino. Recently the ranch opened up
for sale 2,000 acres of young vineyards, and
every Sunday brought to the place carloads
of possible buyers. As many as a.hundred
guests have registered at the ranch dining-
room for Sunday dinner. But as the seat-
ing capacity was only fifty, the manager
was confronted with the problem of enter-

taining guests while they waited their turmn

at the table.

Radio solved his problem. He purchased :

one of the largest radio sets he could find in
all Southern California, and installed it with
loudspeaker in the reception room. This out-

fit, which. is of the short wave regenerator.
type, is capable of being tuned from 200 to-

600 mcters and easily picks up messages from
as far away as Denver. The idea is being
adopted by other hotel owners.

CrLAReNncE M. Lixpsay

* % %

How to Convert a Spark Plug into
a Lightning Arrester

HAVE vou a little lightning arrester
in your home? If not, you can
make one yourself out of a spark plug
and save a tidy little sum of money into
the bargain. A correspondent from
Kansas City tells in this letter how to
do it:

An efficient lightning arrester for outdoor
use can be made from a spark plug. The
plug is used complete and must be in good
condition. A wire is soldered to the metal
body of the plug, then a 2-inch length of
fibre tubing is pushed up over the threads.
Near the bottom of this fibre tube, a2 binding
post is mounted, and the other end of the
wire soldered to the metal body is con-
nected to this binding post, as is shown in
the diagram on this page. If this arrester
is used in an upright position, the bottom
need not be sealed. In use, the aerial lead-
in is connected to the plug terminal and the
ground connection is made at the binding

post. MarioN J. EsTES
* * *
A Startling Announcement
by Radio

ROM “the great open spaces, where

men are men” comes this unexpected
little item; William P. Bear assures us
that he heard the announcer of a broad-
casting station actually make this naive
statement by radio:

“This is Station XXX. Mr. Jones will

now sing Put AMe in My Little Bed accom-
panied by Miss Smith.”
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Radie Corporation of Awerica

e

COMMUNICATING ACROSS THE ATLANTIC WITH THREE COUNTRIES
IN 11 MINUTES
When Mr. Sarneff vecently spoke before a meeting of the Electrical Socicty in New
York he demonsirated, with the aid of radio apparatus on the lecture platform, the
possibilities of inter-continental signalling by establishing contact with England, France
and Gerniany in less than four minutes cach.

A Condenser-Antenna

For Indoor Use
HOME-MADE indoor loop is
usually not an attractive interior

decoration and requires a comparatively
large space to permit turning to point in
the direction of the sending station. A
condenser-aerial to take the place of the
loop has been devised by a radio fan
with an ingenious turn of mind. He
writes

~ The condenser aerial here described was
installed in a house set 1 a clump of tall

trees and pardally shut in by hills rising
one to two hundred fect higher than the roof
of the house.

The flat tin roof, twenty-two feet ahove
the ground, was first well grounded. On the
second floor, which 1s ahout half-way be-
tween the roof and the ground, a woven wire
copper screen, five feet wide by six feet
long, was spread on the floor and covered
bv a rug. This screen forms the aerial; the
ground wire for the aerial is connected to a
water pipe.

It will be observed that the ground and
roof form two outside plates of a large con-
denser, while the wire screen is the inter-
mediate plate. . The diclectric is made up df
air. wood and floor coverings.

With this aerial and a simple set good
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results are obtained regularly; in compari-
son with an outside aerial twenty-five feet
high and one hundred feet long, the trouble

- from static is greatly reduced and the signal

..

strength is good. But noting the setting of
the tuner with the outside aerial, and then
with the screen, when receiving from the
same station, it was found that the natural
wavelength of the screen is almost identical
with that of a one- -hundred-foot wire placed
outside.

The efficiency of the screen aerial may be
better judged when the simplicity of the set
is considered. A single variometer in series
with a fixed condenser with two taps is
used for tuning: one tap of the condenser
gives the variometer a range from 200 meter
amateur stations to the 412 meter naval
station at Anacostia; the second tap per-
mits the 600 meter ship stations to be
tuned in.

A single UV-201 tube is used for a detector
and the plate circuit is tuned with a second
variometer, Each variometer is made of
two cardboard tubes carrying eighty turns
of wire—forty turns on each tube.

With this simple set the following sta-

' tions have been picked up regularly during

July and August, except on two occasions
when local electrical storms were extremely
severe: WJZ, 150 miles; NOF, 360 miles;
KDKA, 350 miles; WWJ, 450 miles. WGY,
twenty miles away, comes in so clearly tha.t

the announcer’s breathing can be distinctly

heard.

The only disadvantage so far observed is
that the body capacity of a person walking
over the screen affects the tuning:; this ef-
fect, however, is not noticeable when any-
one on the lower floor passes under the
screen.

The size of the screen does not appear to
be critical except that if it is made too small
it does not pick up sufficient energy. In ex-
perimenting with a small screen about three
feet square it was possible to get the carrier
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waves from the various broadcasting sta-
tions, but the voice could not be distin-

guished.
T. A. Bryson
% * *

A Home-Made Connecting Block
for Extra Headphones

LL you will need, if you want to

make your connecting block your-
self, is a piece of bakelite, a small phone
condenser and binding posts, the expense
of which is less than twenty-five cents.
Then follow these directions given by a
New Jersey radio fan which are illus-
trated diagrammatically in ‘the ﬁgure
shown on this page:

When more than one set.of phones is used
with a receiver, they should be connected in
series. It is best to shunt a small fixed con=
denser across the circuit, as shown in the
diagram.

The block for connecting the two sets of
phones is fitted with three binding posts, which
are mounted in a straight line. The central
post is of the two-hole type and is left “blind”:
it is not connected in the circuit. The two end
binding posts are of the ordinary type and are
“connected in the circuit in the usual manner.
The posts are spaced about 34 inch apart, and
the fixed condenser is connected across the
two outside posts.

When only a single pair of phones is used,
they are connected to the end posts as shown
at the left of the diagram, but when two sets
are used, the connections are made as shown
at the right.

More than two sets of phones can, of course,
be provided for by using the desired number
of “blind” posts mounted in the same manner.

W. C. MicamL

A X
tee-FIXED. CONDENSER==~/

YOU CAN MAKE IT YOURSELF FOR A QUARTER
A small square of insulating material, three binding posts, a small fived condenser and
a few mimutes’ work, and you have a neat and compact block for connecting your
headphones.
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2 U-SHAPED |
| COPPER WIRES |

. e St 1 SOy ot gy oA e e T N —— — vl

No more troublesome and unsightly outdoor antcimace will annoy the amatenr who
rigs up his wires under the rafters in lis attic—secure front so many of the dangers

that threaten the fan’s exposed acrial.

An Indoor Aerial with a
Crystal Set

N ingenious radio fan in Elizabeth,
New Jersey, finds it impractical to

string up an outdoor antenna. So he has
solved the problem of a successful indoor
aerial for use with a crystal set, thus:

Crystal sets will work satisfactorily with
a properly designed indoor aerial, despite
the word of "experts” to the contrary. The
sets should not, however, be used with a
loop antenna.

My house is about fifteen miles from the
New York City stations, WEAF, WBAY
and WWZ, seven miles from WJZ and
about five miles from WOR, WAAM and
WBS. At the south end of my attic I put
up an insulator and fastened a wire which
was, of course, dead ended. I carried it to
the other end of the attic to an insulator,
carried it horizontally a distance of six inches
across to another insulator and back to the
end where I began, thence down to the set
on the second floor. This was done with
four wires fastened on the slanting roof,

-

one below the other a foot apart, making
thus four “U" aerials, all joined to one
lead-in. The diagram shows how the wires
were sirung.

By the use of galena or silicon in several
different detectors (including home-made
ones) 1 get all the broadcasting stations in
the Metropolitan district, some amateur
phones and plenty of 200 meter and 600
meter code. As I get the New York City
stations but not WHN or WRW, which are
twenty-five to thirty miles away, apparently
my range with these four “U” pairs is
about fifteen miles. I am of the opinion
that more pairs would increase the range
as well as the signal strength.

With a honeycomb regenerative hook-up,
using one stage of amplification and a Bald-
win phone, this aerial will pick up enough
energy to operate a phonograph used as a
loudspeaker.

In cases where it is impossible to set up
an outdoor antenna but where there is an
attic or other place for the stringing of at
least two “U” pairs, and if the location is
within fifteen miles of a broadcasting sta-
tion, this indoor aerial certainly is worth
trying on a crystal set.

Guy M. Crase
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Practical Pointers About Your
Grid Condenser and Grid Leak

ON'T overlook the importance of

your grid leak and grid condenser!
Perhaps the trouble you are having with
your set may be traced to a cheap grid-
leak-condenser ; certainly there are many
such on the market. How this trouble
may be avoided is here pointed out by
an old-time amateur:

Two friends of mine who recently installed
their first vacuum tube sets have both had
trouble from the same causes—defective grid
leaks or grid condensers.

In the first case the new set simply did not
function. The hook-up was gone over several
times, but nothing wrong was found. The
tickler and battery connections were reversed ;
a new ground connection was tried; a new “B”
battery was purchased in the belief that the
first one was run down, but there was no im-
provement. I went through the routine of test-
ing for him, and by a process of elimination, 1
arrived at the conclusion that the fault was in
the grid-leak-condenser—a combination affair
that he had purchased for about ten cents.
There was no need to go further.

Wtam Electrio
ONE OF THE MOST COMPLETE AMATEUR STATIONS IN AMERICA

To adwvance the radio art, Col. Edward H. R, Green has just completed a remarkable
experimental station, WMAF, on his estate on Buszzards Bay, Mass., where he will
aﬂi:)rd Facilities for fans who show promise of making real contributions to science. “No
loafers wanted,” he warns. “A real inventor does his best work nights and Sundays.”
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In the second case the owner of the set was
able to hear the nearby broadcasting stations
as soon as he hooked up, but his range was
limited to the powerful nearby stations. He
also had a combination grid-leak-condenser, but
the trouble was found to be not in the condenser

- but in the grid leak. When another grid leak,

made with two binding posts mounted on a
piece of fibre and connected with a pencil line,
was shunted around the condenser, a great
improvement was at once noticeable.

A new and reliable mica grid condenser and
leak was finally installed in his set and the
trouble which had been given him was remedied
immediately.

The first night after we made this change we
were able to pick up WGY at Schenectady, 178
miles distant, and a few minutes later KDKA
at Pittsburgh, 330 miles distant.

To satisfy our curiosity we ripped apart the
combination grid-leak-condenser that we origi-
nally used and found that the pencil line in the
lead was not continuous, due to the rough
surface of the fibre on which the line had been
drawn; in other words the pencil only “hit the
high spots” of the fibre.

Get a good mica condenser of about .0003
mfd. and a reliable grid leak of 2 megohins and
watch your set reach out for the long distance
stations.

S. GorooN TAYLOR
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ITEMS of general interest that you ought to know; bils of useful information that
every radio fan ought to know.

1,500,000 Sets Owned by American Fans

SoME idea of the rate at which the public
interest in radio is “dying out” may be derived
from the figures computed by a recent canvass
of the country, which indicates that there are
now approximately 1.500,000 receiving and
transmitting sets owned by radio fans—exclu-
sive of the commercial and governmental ap-
paratus. The center of interest is Pittshurgh,
where there is one set to every six houses.

* * *
A Scheme for “Taxing” Outdoor Aerials

THE solons of the City Council of Chicago
have apparently been reading ahout the custom
observed by European governments of impos-
ing taxes on amateur sets, and are considering
an ordinance that will put a tax of $3.00 a year
on receivers and $5.00 on transmitters—in the
form of a fee for inspecting outdoor antennas.
What will happen when the outdoor antenna is
supplanted by the indoor aerial?

¥ * *
Let the Radio Waves Do Your House-TWork!

GEORGE  FRANCHETTE, president of the
“Society for the Study of Wireless,” in France,
has just put to domestic service the radio sta-
tion on the Eiffel Tower. At six o'clock in
the morning the radio waves from the tower
set his alarm clock going, operate apparatus
that closes his windows, turn on the heat and
begin boiling his morning cup of chocolate.

*  x &
How Radio Is Growing Abroad

THE rapid and inevitable growth of radio
abroad is convincingly demonstrated by the
government reports which show that the value
of radio apparatus exported from the United
States in 1922 just about trebled that of goods
exported in 1921. Orders during 1922 came
from practically every country in the world.

L L *
Radio Matriculates at Yale

Dr. Lee De Forest, a graduate of Yale
University, has established a fund at lis alma
mater for the purchase of a radio library, an-
other fund for the giving of lectures on radio
to advanced engineer siudents.
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Noon and Midnight Time Signals “Interfere”

As Dr. Einstein points out, time is relative,
after all, and noon and midnight occur simul-
taneously at opposite sides of the globe. So
it 15 that radio operators on the Pacific can
tune in on the midnight signals from the Hono-
Julu station NPM, and by a quick adjustment
can pick up the noon signals sent out from
the station POZ in Nauen, Germany.

* % %
The Chief “Reform” Needed in Radio

“Fewer and better broadcasting stations”
was the gist of the replies to a questionnaire
sent out by the National Radio Chamber of
Commerce to fans, dealers and manufacturers.

lkadel & Herbert .
THE BELL OF STATION WOR

Fans who have heard the delightful notes of the

chimies of the famous Newcark station may

here sce not only this instrument, but also the
capable Miss J. E. Koenig, the Manager.
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Grand Opera Stalls at Home

GrAND opera is now being broadcast in Eng-
land. Some of thc performances at Covent
Garden, long the home of this form of musical
entertainment in London, are being sent out on
the ether by arrangement with the British
National Opera Company, in the same manner
as the grand opera performances have been
broadcast from the Auditorium in Chicago dur-
ing the past two years and inore recently in
Philadelphia. '

Only the Metropolitan Opera Company in
New York still refuses to broadcast programs.
x 2 =
A Move for Standardizing Radio Parts

AT the requcst of six of the foremost organi-
zations of radio engineers.and mnanufacturers of
and dealers in radio apparatus, the U. S. Bureau
of Standards called a conference in New York
on January 12th with the main purpose of con-
sidering whether or not radio apparatus should
be made in standardized designs and, if so, how
this standardization could best be brought about.

The action of the conference may be sum-
marized by stating that it agreed unanimously:

1. That standards for radio apparatus and
service should be formulated.

2. That a broadly represcntative national
committee on radio standardization should be
formed under the leadership of the Institute
of Radio Engineers and the American Institutc
of Electrical Engineers, following the pro-
cedure of the American Engineering Standards
Committee,

o2 =
A Transmitting Station on Wings

AIRCRAFT are now following ships in the
utilization of radio equipment to add to the
safety of the passengers. The first airplane
to be licensed as a “limited commercial sta-
tion” for both transmitting and receiving was
the Airline Arrow No. 1, of the Airline Trans-
portation Company of Los Angeles. Others
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are following suit. It is probable that radio

will be extensively used in aircraft, especially

in those which make flights over the ocean.
x 2

How Many Broadcasting Stations Can the
Ether Hold?

Janvary, 1923, was the first month since the
beginning of the broadcasting wave that fewer
new stations were licensed than were dropped
out. This has been interpreted as an indication
that 570 licensed broadcasting stations in the
Class A and B groups constitute the saturation
point, so far as numbers of stations is con-
cerned; from now on the competition will bé
in quality. A new station, if it is to succeed,
will have to offer better service than the old
stations. -

* % %
The Navy Clears the Ether

LarceLy because it does not wish to interfere
with radio traffic, the Navy is closing several
stations following the recommendations of the
Rodman Board. The stations already closed are
at Cape May, N. J.: Grande Isle, La.; Navassa,
W. I.: Pass a Loutre, La, and St. Peters-
burg, Fla. A station at Seattle will be aban-
doned as soon as the Navy Yard at Puget
Sound can take over the work. Stations at
Baltimore, Md., Mobile, Ala.,, Miami. Fla,
and Port Arthur, Texas, will be auctioned as
soon as invitations to bid can be sent out. The
station at Managua, Nicaragua, will be dis-
posed of when arrangements for commercial
facilities have been made. Ten stations in
the Great Lakes have been offered to the
Army,

* % =
Gold in Antenna Wires

THe latest trick for the improvement of
radio apparatus is to use gold-plated wire in
thc antenna. Gold-plated wire does not cor-
rode; its use, therefore, climinates the high
skin resistance which is caused by corrosion.

¥
B

“MENUS BY MAGIC”
Every morning Miss Florence Davis broadcasts from station WWJ in Detroit daily
hints for the housekeeper whose job it is to select the food for dinner which cxplains
why she receives so many letters from grateful husbands!



HAVE HEARD”

IF you are getting good results with your receiving set, tell your fellow-rcaders of POPULAR
Rabio how you get them. Give the call letiers of the stations you hear, the locations of them, the
type of apparatus that you are using and How You Are Using IT.

A REMARKABLE CRYSTAL SET

Tre simplest type of crystal set, using a
loose coupler, is bringing programs {rom
WOC in Davenport, lowa, to Toledo, Ohio.
Walter Brimmer, fourteen years old, made
the coupler himself, from plans published in
PoruLar Rapio, using 100 turns for the pri-
mary, tapped in tens and units, and 80 turns
for the secondary, tapped in tens.

His aerial is a single wire, -85 feet long
and 35 feet high. He also hears WW], Detroit,
Mich., KDKA, Pittsburgh, Pa.,, and a Cleve-
Jand station. Interference is easily tuned out
with the coupler, which is one of the best
tuning instruments for a crystal set and even
for the more complicated tube sets.

. * x % 5

A ONE-TUBE SET THAT SPANS TH
CONTINENT

WitH one vacuum tube, Harry K. Larson
of San Francisco hears New York concerts
plainly; he also hears most of the other sta-
tions in the United States. -

The ultra-audion single tube hook-up is
vsed in this set with the exception that the
grid leak is connected to the negative of the
“A” battery, enabling one end of the sec-
ondary coil to be connected to the grid and
the other to the plate. The coil in this case
was a variocoupler with a variometer in the
antenna circuit. A 43-plate variable conden-
ser is also included in the secondary circuit.

As local conditions do not permit the erec-
tion of a long antenna, Larson uses three
strands 50 feet long and 35 feet high.

A *  *
AN ORDINARY DETECTOR TUBE HOOK.UP
THAT PICKS UP BOTH CANADA AND CUBA

Station CFCF, Canada. and PWX, Cuba
can be heard in Atlanta with the ordinary
detector tube hook-up, according to H. L.
Grosbeck, who has heard some 90 stations
with such a set.

The set is home-made, of the regenerative
type, with a variocoupler, two variometers and
variable condenser,

Grosbeck attributes his success to his cage
aerial, which is 12 inches in diameter, with
6 wires 60 feet long, and 50 feet high.

* % %
A USEFUL COUNTERFPOISE

A COUNTERPOISE is given credit by John E.
Carson of Pittsburgh for bringing in signals
from Los Angeles with one tube. Carson ex-
plains that his success came after considerable
experimenting with the regenerative circuit.
Many arrangements which brought startling
results to others would not work as well for
him as some less complicated systems.

His antenna is made of three strands, 110
feet long and 60 feet high. The counterpoise
has three strands of similar length which are
run 8 feet above the ground.

The set brings in California regularly, as
well as Denver, Colo., Winnipeg, Canada,
Havana, Cuba, and scores of others in between.

* * *
AN AERIAL ON A TIN ROOF

AN aerial but 40 feet long and 15 feet above
a tin roof gives one tube a range of half the
continent in the set of Homer Brewster in
Brooklvn. The aerial is in the form of an
inverted L, with 4 wires 35 feet from the
ground.

Brewster uses two variometers in his re-
generative hook-up and 48 volts on the plate

of his detector tube,
Stations WDAP, Chicago, WOC, Daven-

-port. Ia,, WHB, Kansas City, Mo., and WGM,

Atlanta, Ga., are heard regularly and clearly.
£ x %
A SINGLE CIRCUIT COVERS 1,800 MILES
"WitH only one tube in a single circuit re-

generative set, George R, Worth of Chicago
has heard Los Angeles, Calif., which is 1,800

321
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miles away. He also hears Dallas, Tex., and
the larger stations of the Eastern coast under
favorable circumstances. Four strands are
jused in his aerial, which is 160 feet long and
slants from an altitude of 55 feet to 40 feet.

* * *
DRY-CELL TUBES AMPLIFY

THREE dry-cell tubes bring in New York and
Atlanta, Ga., for Arthur F, Walker of Boston,
‘Mass., as well as a number of stations closer
to him. He uses a single circuit regenerative
set with two stages of audio frequency ampli-
fication. His aerial is made of two wires
about four feet apart, 30 feet high and
80 feet long.

* % x
\WWHAT ONE FAN ACCOMPLISHES WITH TWO
VARIOMETERS

WrtH the use of two variometers and a
single tube, on clear nights Milton F. Conklin
of Cincinnati, Q:, receives from KGW in Port-
iland, Ore., more than 2,000 miles away.

His set is used with a three-strand antenna

140 feet long and 35 feet high.
x % %

A FREAK RICOCHET
CoverING the distance from Chicazo to New
York with a crystal set startled Rockaway
Beach, N. Y., until the strange feat was ex-
plained by Frank J. Bennett, whose regenera-
tive set first caught the waves and relayed
them to his friend next door. Bennett's aerial
is 200 feet Jong and runs parallel with that of

his friend, which is 50 fect distant.

International

THE WORLD’S BEST HOME-MADE
SET—FOR THE MONEY

The universal success of the $11.00 to $15.00

crystal recciver developed by the Bureau of

Standards for the special bencfit of amateurs

who “build their cun” is proclaiming it as a

standard of excellence. Tts usual range fis

fifteen miles, but it has on occasion received up
to 1,000 miles.
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A JERSEY FAN PICKS UP CUBA WITH
DRY-TUBE CELL

StaTioNep in Newark, N. J, L. S. Fisher
hears PWX, Havana, Cuba, with a dry-cell
tube that requires but 1}4 volts to light the
filament. He uses a variocoupler and one
43-plate condenser.

The antenna used is a single wire, 140 feet
long. It is pointed in the direction of Cuba,
which accounts in part for the performance
of the tube. The wire is 55 feet from the
ground. The ground connection is made in
the usual manner to a water pipe.

* * *

NEW YORK HEARS PORTO RICO ON A
SINGLE CIRCUIT RECEIVER
SEVENTEEN stations more than 250 miles
away are heard with a dry cell tube and single
circuit tuner by Allen Berman of New York
City. His record for distance is WKAQ.
San Juan, Porto Rico. '
The aerial is made of two strards 120 feet
long and 60 feet high. This forms a fairly
good antenna for any kind of set.” With the
little dry-cell tube it brings in most of the large
eastern stations. E '
* * %

AN AMATEUR SET REACHES 1,000 MILES
ON TWO TUBES

WITH one stage of audio-frequency ampli-
fication, James A. Carver has Heard 43 sta-
tions in 17 different states. He lives in Phila-
delphia and his record in reception is from
WBAP, Fort Worth, Tex., over 1,000 miles
away. e :

The set consists of a. varidcoupler, vario-
meter, variable condenser and the two tubes.
The aerial is a single .wire 110 féet long and
only 20 feet above the ground. The ran
of the set could be considerably increased by
raising the aerial, but it is possible that this
form is fairly well suited to local conditions.

x x %

A 30-FOOT INDOOR ANTENNA

With a single wire 30 feet long strung in-
side his home, Austin F. Milford of Fort
Worth, Tex., receives from Denver and Kan-
sas City by using two stages of audio frequency
amplification. His set consists of the ordinary
variocoupler, variometer, and 43-plate variable
condenser,

x k%

A SINGLE CIRCUIT COVERS 1,800 MILES

WiITH almost the worst possible local con-
ditions, James F. Vincent in Chicago hears
New York stations regularly with one tube.
His antenna is only a single wire, 100 feet
long, running parallel to a 35,500-volt power
line, a house circuit and several telephone
wires. The telephone wires come within five
feet of the antenna at one point.

A regenerative hook-up is used with two
coils, a primary coil with 50 turns and a
tickler coil with 25 turns. The set is tuned
with the tickler and a condenser in the antenna
circuit.



NEW LOW PRICES ON.

“WORKRITE”

VARIOMETERS

$350

EACH

THE
WORKRITE SUPER

VARIOMETER

represents the family of WorkRite Radio Parts. Exceptionally well made from genuine
mahogany. Has just the right number of turns and air space to make it very sensitive and
sharp to tune. Two WorkRite Super Variometers and one WorkRite Super 180° Vario-
coupler make the famous WORKRITE TUNER TEAM the most selective circuit obtainable.
The price of these instruments has been reduced from last spring’s price of $6.00 to $3.50 each
now. Order your set right away, end ask for catalog of complete line of “WorkRite” parts.

THE WORKRITE MANUFACTURING CO.

(Branch Offices, 2204 Michigan Ave., Chicago) 5506 Euclid Ave. Cleveland, Ohio




Complete Set consisting of Coupled Circuit Tuner, Detector Unit and z-stage
Amplifier. Other sets shown in circular

Mounted Variocoupler

AI' WATER KENT Receiving Sets and
Parts are built with the most par-
ticular care, From the moulding of the
condensite forms and winding of the
various coils, through the assembling
and finishing of the units to the final
mounting and wiring, every step is sub-
jected to the most rigid inspection. It
must be “just so.” This is the reason
why AtwaTer Kent radio equipment
has that “different’’ look that makes it
instantly noticeable in any surrounding.

Atwater Kent products would sell on appearance.

Detector Unit 1-stage Amplifier

ATWATER KENT MANUFACTURING COMPANY
4933 STeENTON AVE. Radio Depr. PHILADELPHIA, Pa.
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Complete Set consisting of Type 11 Tuner, one stage of Radio Frequency Amplification,
and Detector 2-stage Audio Frequency Amplifier

'BUT appearance is not the only feat-
i ure thatis watched. Even though
the factory is pushed to its utmost ca-
pacity by the extraordinary demand for
ATwATER KENT sets and parts, every unit
is carefully tested to make certain that
its performance is right. By this means,
the radio fan is sure of getting a part or
set that is not only strikingly handsome
in appearance, but works perfectly, and
gives the utmost satisfaction.

They stay sold on quality of performance.

Detector 1-stage Amplifier . .
A similar unit is furnished Detector 2-stage Amplifier Potentiometer £
in a 2-stage Amplifier

ATwATER KENT MANUFACTURING COMPANY

4933 SteNtON Ave, Radio Dept. PuiLapeLpHiA, Pa.
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For Radio‘Frequency Sets

Constantly Making New Distance Records
Here’s a Comiplete Assortment

Crosley Model VI

This set consists of one stage of Tuned Radio
Frequency Amplification and Audion 1letec-
tor, It is normally for use with head phones
but is especially recommended to be used
with any type of loud speaker. Additional
amJ)hﬁcation is unnecessary if head phones
and horn are used in receiving local stations.
With the Crosley Receiver Model VI distant
broadcasting stations are brought in loud
and clear. It also eliminates static to a large
extent.

Mounted on formica panel, Adam brown
mahogany finished cabinet without tubes,
batteries or phones. Price........... $30.00

Crosley Model VIII

A new set offering exceptional value. Con-
tams one stage of tuned radio frequency
amplification, detector and one stage of audio
frequency amplification. Also offered as a
ortable instrument, using 1%-volt tube.
rice, without hatteries, tuhes and phones,
Regular Model VIII, $48.00, Model VIII,
Portable ...c..viiiiieeraiocronnne$60,00

Crosley Model X

The most complete receiving set on the
market. A 4-tube set consisting of one
detector, one stage of tuned radio frequenc
and two stages of audion frequency amplifi-
cation. In placing this receiver on the
market, we are offering you a unit whose
range, volume and selectivity is remarkable.
Nothing can compare with it at twice the
price. Developed in the CROSLEY labora-
tories, this unit is absolutely the last word
in long range Radio Receiving Apparatus.
Used with head phones and loud speaker,
it will bring in distant stations all over the
house. Price without phones, batteries or
tuhes ... s iieceretenennrnnnnnn.... 355,00

Crosley Receivers Crosley Parts
From our smallest complete receiving "E:—R We also manufscture a complete line
cutfit at $25, inecluding other sets in-

of parls for thuse whe wish 1o make

f 3 . th
oot B e Befter—Costs Less Vil bomtinirs S "
to our besutiful Console Modet XXV, V-T Sockets, Varlometers, Varjo-Couplers,

ica §$150, Crosl inst Rheostat d ti rell-known Crofl
tp]:" highest 'em;l.:ls:cg‘y stn:h:mlno::ets't :gst RADIO RECEIVER llag?: ;'rleqagncytfm];m’yln;m'}?mer. i

"CROSLEY MANUFACTURING CO.
416 ALFRED ST. CINCINNATI, 0.

EL
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Cioélﬁy Regenerative Receivers $2 0.,9 .
ANNOUNCEMENT P

Powel Crosley, Jr., President of the Crosley Manufacturin%Company. has acquired controlling interest of
the capital stock of The Precision Equipment Company, of Cincinnati, licensed to manufacture regenerative
apparatus under Armstrong Patents. Crosley management, production and sales methods already have
enabled us to offer even better apparatus at lower prices.

Crosle]y Model V RegenerativeReceiver
Remarkable records are being achieved by owners of the
Crosley Model V regenerative radio receiver, which is the
greatest result-producing one-tube set being manufactured
today. With a range of from 150 to 600 meters, this little
wonder brings in amateur, broadcasting and commercial
stations. Concerts broadcast tmore than 1,000 milés away
are heard by those who own the Model V. Thé cabinets
are arranged to permit use of the one and one-half volt
tubes, with which they operate very efficiently. Use of
these tubes oliminates necessity of buying more.expensive “'A’’ bat-
teries, The name ‘‘Crosley’ i3 used by permission of the Crosley
Manufacturing Company, Made in two models. Both have Adam
brown mahogany finighed cablnets and beautifully engraved panels.
The Crotley two-step amplifier matches this unit perfeetly.

%J!Oddzll YYD.. ..... Sgggg

(1] O sessetesse s as RN .

ACE TRU Model V-D has overbanging lid, otherwise it 1s the same as Model V-C.

Regenerative Radio Receiver

No powerful station in the United States is too far away
to be copied by owners of the Tru radio receiver, The
cabinet of the Tru is beautifully finished the panel is of
genuine formica and all the parts are the most efficient
obtainable. Without amplification, the Tru will bring in
distant stations loud and distinct. In comparison with any
of the highest quality instruments available, the Tru
receptor will equal, if not surpass, the performance of
any of them. If the owner desires to operate a loud
speaker, an amplifier must be added, and we recommend
the AV-2, illustrated below. Price of the Tru

Receptor (formerly $65), now...... ...535.00 ACE AV-2 Two-Step Amplifier
— The AV-2 Two-Step Amplifier designed to be added to
L. L — L —w the Tru radio,receil:rer, with which it matches perfectly,
e may be used in conjunction with any audion receiver.
B s e Ace type transformers and sockets are used in the AV-2,
U age A The cabinet is beautifully finished. The panel is of
... & BN etetan . .. genuine formica. There is a switch permitting use either
'Fk' - of one or two stages of amﬂliﬁcat:on, and also special
i binding posts for the use of head phones in conjunction
. with a foud speaker. Experiments have shown that the
PR W* N amplification constant is approximately twenty times that
s of the incoming signal on the first stage and 400 times on
== the second. Price of the AV-2 (formerly $65) now. .$35.00

We recommend the adapters made b
ACE Tube Socket the Crosley Manufaeturlgu- Compa.n.v., ACE Transformer

A real good mooket. built to stand Price $1.00 Enormous amplification has boen at-
long and hard service, There i3 no cearareeesransees T tained and foreign noisea have been
moulded bage to melt when the solder- ACE Condenser ellminated through use of the Ace
ing iron 15 applied. Instead this is Capacity .0005 MIA. transfortner. A generous ocore of high-

of real shoet formica. one Quarter grade transformer iron supports rugged
inch thick. Subsiantial metal die Exclusive features of this condenser primary and sccondary windings. The
casting—pure phosphor-bronze springs. ate 100 numerous to dwell upon. Thess. core, in turn, fis supported by two
This socket has been designed to however, include balanced non-warping nickel-plated cones. which Dermit of
prevent shorteircuiting and burning out plates, carefully adjusted, and a fine base or panel mounting.  Plainly
of the expensive vacuum tubes, Prong  positive gear vernler, with & five to  narked terminals through insulstlon

contacts are carefully adjusted. One one ratio, bushings In the shell provide eon-
and one-halfl volt tubes may be used Price with Vernler.... $7.50 vonient oonnectlons in the clrouit,
in theso after adapters are inserted. Without Vernder ...... 5,00 Price .......c00000... $5.00

Ldcensed under Armstrong U, 8. Patent No. 1,113,149, October 6. 1814, For use by radio amateurs in radio smateur
stations, to radio experimenters and meientific schools and universities, for use In expertmental and solentific schools
of unlversity radio stations. The Crosley Manufacturing Company has discontinued the sale of regonerative radioc recelvers,
but Crosiey dealers will be able to subply you with those made by the Preclsion Equlpment Company,

WRITE FOR CATALOG OF COMPLETE SETS

THE PRECISION EQUIPMENT CO.

POWEL CROSLEY, Jr., President

416 GILBERT AVE. CINCINNATI, OHIO

_______
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BUILD YOUR OWN RADIO OUTFIT

HIGH QUALITY GOODS AT LOW PRICES
FAST SERVICE—THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR

BARAWIEK SPECIAL PANEL
MOUNTING VARIABLE

CONDENSERS
P812—43 plate .001
Mfd,

PS‘I’3——21 plate 0005

Psu-—n plate .00025

Mfd. ........ ceesene 1,32

PEI5—3 plate Vernier 1.05
These are especially high grade
“condensers and we guarantee
them to he miechanically and electrically
pearfect. Genulne bakelite end Dpletes of
high dielectric and great mechanical
gtrongth, Sturdy aluminum &lloy plates
perfectly spaced to insure smooth, even
reliable capacity. Our low prices save
you money. These condensers are of the
very best make and are not to be com-
pared with any inferior cheal condensers
offered. We guarantee them to please
you or your mone¥ back.,

COMBINATION VERNIER VARI.
ABLE CONDENSERS
P824—23 plate 0005 Mfd s
Price ..cccooiienne
PB26—43 plate .001 Mfd.
Price «.o.coveeees..$3.95
The latest improvement in'%
condensers consista of reg-
wlar variablecondenser con-
trolled by large knob and
dial, Separate small Knob g
mounted above dial con-|
trols a three-plate vernier condenser. This
artangement permits of vet¥ fine tuning
High-grade design and construction. Finely
finished. Suitable for panel mounting.

INDUCTANCE “HONEY COMB”
COILS

Carefully ma de — fine
looking coils. Highest efl-
ciency. Low distributed
capacity effect, low re-
i alstance—high self in-

o ductence. Very firm en-
amel impresnauon Range given Is ir
meters when varied with .001 varlablc
condenser, Mounted coils hare standard
plug mountings.

. . g N ]

rPOROELAIN BASE
AND T

i This Guarantee Protects You.
Examine the goods we ship you. They
must suit you In every respect. If

L you are not satisfied with your pur.

chase retorn the goods at once and

we wiit refund the price you paid.

VACUUM TURBES
Standard Brands—Cunningham
Radictron. Every one guaran-
toed new and perfect. We wil
ship brand in stock unless you
specify otherwise.

P105 Detector. Euch....“.ds
PIICG Amplifier. Eech.... 595
PII§ 5 Watt Transmitter 7.70

MYERS TUBES
PI1I3 High-Mu Audion. Has § times
amplification of Ol'dlnll'!’ tubes. Osclllates
anywhere from 2 to 300 volts on plale.
17T 0o00oon0000000066000000000000 $5.00
PlI6 Reoemcle for above. Each... 1.00
P117 Adapter to adapt Myers tubes for
use in any standerd gocket. Each...$1.05

MYERS CHOKE COIL
PII9 Eath.,ceeeiaeaionaacasncsons

VAC'U’UM TUBE BOCKETB
Our Bpecizl Socket. A won-
derful value. Moulded en-
tirely of bakelite. Four
Winding post connections.
Right angled contact springs
PidD Each.....c.c.....39¢

TUBE
P144 Crosley for either
panel or table mount.
117 S vee..300
High Grade combination type
for panel or talhle mouuting.
Metal tube. Highly insulated

op , - 450
GRID CONDENBER =
Pi62 Mounting holes uplced! L] E

fe .
--'i e———

to fit lugs of abore leak
Cap. 00025 MF......... 4c
P183 Same as 162 but higher
grade. Enclosed in metal case......39

VARIABLE GRID LEAK

Pencil mark tyDe. Re-

sistance bDay bhe varied

axactly as needed.

PI00 Fach.......... 18¢
VARIOMETER =

P410—Complelely as-
sembled, price ;2
Perfect in design and
construction. Accu-
rate wood forms. Cor-
reet inductive ratios.
8olid baked wind-.
ings, positive contacta.

Highest efficlency.
P411—XNot assembled but a
Plete, excePt wire,
form

parts Com-
including winding

...... sessnieriaaniae Bl

A}l‘?t.. Not AIETL ‘l;riao;
Tums Reange 0. Mntd. No. Mnt.
25 120- 250 P30) $0. 39 P320 $0.97
35 175- 450 P302 P322 1.00
50 240- 720 P303 .49 P323 1.07
75 390- 910 P304 . P324 .12
100 500- 1450 P305 .58 P325 (.16
150  €00- 2000 63 P326 1.21
200 900- 2500 P307 (72 P327 1.30
250 1200- 3500 P308 .78 P328 1.36
300 1500- 4500 P309 .82 P329 1.40
400 2000- 5000 P310 .97 P330 1.55
500 2800- 8100 P31 1.42 P33 170
600 4000-10000 P312 1,27 P332 1.85
750 5000-12000 P313 1.43 P333 2.00
1000 7900-15000 P314 .70 P334 2.38
1250 9750-19500 P315 (.92 P335 2.60
1500 14500-26500 P318 2.18 P3368 2.76
COIL MOUNTINGS
P340 Three coll
mounting .....$3.59
P341 Two con
mounting ......52.69

High m-nda fine look-
ing mountings. Pol-
ished black ¢omposition. Center receptacl
stationary, two outer ones adijusted by
knobs, Takes any standard mounted coil

GALENA DETECTOR
Easy fine adjustment.
Cryatal mounted in cup.
Moulied base and EKnob.
Brass parts polish
nickel finish. P732 Fach....e.cen....88¢

VARIO-COUPLER
With this Joose coup-
ler and two vario-
meters, together with
the necessary¥ other
parts, & highly em-
clent tuning set can
hbe made Easily
mounted on panel,
Primary winding on
Inductively coupled for
180 to 600 meters. Multiple taps per-
it fine tuning.

P415 Price. complelely assembled $2.45

formica tube.

P416 Not asseinbled. but all parts com-
plete. Price, except wire .......... $i.18
P417 Rotor ball only. Each........ 29¢

RADIO FREQUENCY AMPLIFY.
ING TRANSFORHER

P393 Each......... $2.9
This transformer will m
the long distairce stations
loud and clear. Permite
of easy sharp tuning.
Helps cut out static and
interference. Mgakes your
sel senigitive encugh to use
a Joop aerial. Enclosed
in metal case affording
perfect shielding. Suit-
able for panel or base mounting. Because
of its Bpecial design can be mounted in
any V. T. sockct. Works with any nake
of tube. Y¥ave ranges 150 to 530 meters.
Wiring diagrams included.

OUR SPECIAL AUDIO FRE-
QUENCY AMPLIFYING
TRANSFORMERS
As high as three glages
can be used without howl-
due to proper im-
pedance ratio, minimum
distributed capacity, low
core losges and proper in-
+ sulation. Mounted style
has bakelite panel with
binding Post connections. Unmounted has
core ehd colls assembled with two holes
in core for fastening ta apparatus.
P234 10 to @ Mounted. Each......
P235 10 to 1 Unmounted. Each....
P236 3 to 1 Aounted. Each...... 3.40
P237 8 tc 1 Unmounted. Fach.... 2

FILAMENT CONTROI. RHEO-
S8TATS ~

Crosley—YWound on vulcan-
ized fiber. Adjustable to any
panel. Complete with Eknob.
P130 Each..........

Best grade. High heat resist-
ing base. Diam, 2% in. cap.
1% arip. Resiet, & ohms.

in, lumb with pointer.
Pl32 EACh....ucoivanaun. 480

POTENTIOMETER
Same style as above rheostat. Gives fine
"B" battery adjustment. Resistance 140

P I 33 Each ....... siseisesssseraneas 98e
VERNIBE R TRHE 0-

Gives exceedingly fine con- g
trol of & battery current. l
A necessity for best receiv-
Ing resuits.

PI35 Each............. 78¢c

PLATE CIRCUIT “B"” BATTERIES
You cean make real sav-
. ings on these batteries.
" Don't pay more. We guar-
antee them to equal any
< on the market regardless
of brice. Absclutely uni-
form. Extra long lfe.
P180 Bignal Corps type. emall size. 15
cells. 223 volts. Each. 95¢,
P182 Large Navy size, 6%x4x3. 15 cells.
2236 volts. Bach......ccvevssees. 9128
P184 vYarlable Large Navy size, 5 taps,
giving range from 16% to 2214 rol? in
1% volt steps. Each.....coe00... 1.80
P186 Double Navy ulze 6%:“8 30 cells,
45 volts. Buitable for amplifier circuits
and power ‘tube use. Two or more of
these units in series may be used in C,
W. and radiophone circults. Each..$3.40
P188 Combination Tapped 45 volts, 30
eells, §%x4x6 battery, Tapped to give 45,
22%. 21, 19%, 18 and 16% volts.
gnndles both deteclor nnd amplifier tgbea
ach

...........................

THE BARAWIK CO. %%5:gAnAc

CHICAGO,ILL.




USE BARAWIK STANDARD PARTS

YOU SAVE MONEY WHEN YOU BUY FROM US
FAST SERVICE—THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR

BARE COPPER WIRE
leads

SOLID

Bolid bare copper wire for aecrials.
or Wwiring instruments.

Bolld Bare Copper Wire, slze 14
g 100 ft. coil _ 45¢
P24 —500 ft. eoil $2.15

Bolid Bare Copper Wire, slzo 12
P244—100 ft. coil 6lo
P245—500 ft.” coil $2.75

STRANDED ANTENNA WIRE
Cabled of fino copper strands. Very flexi-
ble. High tensile strength. Best for
antannas.

P248-—100 ft. coil _ 650
P249—500 ft. coll $2.95

ANTENNA INSULATORS
P260 Size 1x3%.

D Two for....... 17¢
P262 Slze 2%:3%.
1 Two for.
. P264 Sue 1 'éx4
» Two for.......80¢
P266 Bize 1¥%x

P260 P262 P264-6 103% . Two for $1,35

OUTDOOR LIGHTNING
ARRESTER

P980 Price......... $1.68
Protect your Instruments
with this lghtning ar-
rester. You cannot af-
ford not to. Weather-
rroof Dorcelain case. Alr
gap t¥pe. Pormanent.
Durable. The most Dracti-
cal Quallty arrester ob-
tainable. Underwrlters approved.

BASE SWITCHEB

Fine white porce-
lain bases. Copper
contacts and
blades. Can
used &S antenna
swlitches.

P385 Single Polo Bingle Throw. Each 200
P387 Single Pole Idouble Throw. Each 32¢
P384 Double Pole Double Throw. Each 500

SWITCH LEVERS

Moulded compiosition knob.
Exposed metal Darta po-
lished, nickel finlsh. Fitted
with pane! hushing. evring

PORCELAIN

and two set nuts. A high ~
grade switch.

P380--1” Radlus

P381—1% " Radius{ Ehch
P382—1% " Radius| (9¢

SWITCH LEVER STOP

polished nickel finish.

Rrass,
18¢. Hundred $1.05

P386—Dozen

ONE-PIECE DIAL AND ENOB

Moulded in one piece of
polished black compositlon
with e¢leen Dladn engraved

gcale and numerals in con-
trasting white enamel. Ribhed
knob to fit the hand An
attractive neat pattern.

P900 2% " Diam. for 3-16" shaft. Ea..l9¢
P90l 234 ” DHam. for % ” shaft. Eg....
P304 3” Diam. for 3-16” ghaft. Ea..... 25¢

P905 3" Diam. for % " shaft. Ea..... 25¢
P90 4" Diam. for 3-16” ghaft. Ea....42¢
P907 4" Diam. for ¥%* ghaft. Ea......42c

GUARANTEED QUALITY GOODS

at money saving prices. You
can build the parts purchased
from us into your set and feel
confident of the best results, If
what you want is not shown
here write us for prices—we
have every part for your set
ready for quick shipment and
the prices are right.

T RADIO JACES AND PLUGS
Flnest grade Jacks.
improved design,
Best materials
Phosphor bronze
springs. Silvercon-
tact points. Nickel
Panecls 3 to % in.

Mount on
-d3c

finish.
thick.
P390 OQpen circuit. Each.

P39I Closed clreult. Each....49¢
Jacks {P392 Two circult. Each...... 60c
only P393 Bingle-cir. fila. control..69¢c
P394 Two cir. flla. control..850
P395 lug. Large space with sct screws

for sttaching cord. Each......... .. .odc

COMPETITOR JACK AND PLUG

Well made. durable, emnooth working. In-

terchangeahlo with any standard jacks and

Plugs. Solder connections. Nickel finigshed
metal parts. Fiber barrel on Plug.

P387 Open Circult Jack. Each...... 27c

P388 Two Circuit Jack, Each...... 35¢

P389 Standard Plug. Each.........

BINDING POSTS

Brass, polished mnickel

finigh. Washer and 6-32".

scraw extending %"....

] P370 Large size—harrel [0

and knob 3" loug. 3 g
L (17 | S S . 85¢ g
Paz’iz Slélsa.}ljlergsil%q;—barrel
n
P370-2 fosen o0, o 1% P3Te-8

P374 Largo size with composition lmob
AOZO . Borgids Fierad s iou bad o mp e s

P376 Large gize with hole for phune up
or wire, do 20¢

dozZen . vt 38¢c

STORAGE BATTERY

- A very high grade
battery mado es-
Declally for radio
pervice. Guaran-
teed. Proderly
cared for will giro
Years of gervice for
filament lighting.

P194 6-v., 40 amp.
gize. Each. . $10.00
P196 6 Y.s BO amp. size. Each....$12.50

CABINETS
Fine-looking cabincts
solidly built, Made
of Zenuine solid ma-
hogany in clegant
hand rubbed finish.
You will be proud of =
your set mounted in one of these cablnets.
Hingod tops. Front rabbeted to take
Panéls. Panels not fncluded. Prices aro
transportation paid.

Panel Inside Dimensions Art. Price

Bize’ Wide eep No. Each
6x T° X 63" 77 P420 $2.48
6x10% 10 7 P422 2,75
6x14” 5%” 13%” 77 P424 3.30
7x14” 6% 13k 7 P423 3.60
7x18” 6%"” 17%” 7" P426 3,90
7x21” ble™ 20%w” 7" P425 4,20
ox14” 814" 13%” 10” P428 3.70

12x14” 113" 131" 10" P430 4.40
12x21” 11%” 20%" 107 P432 5.26

SOLID GENUINE CONDENSITE
CELERON PANELS

Notice our very low prices In this fine
quallty grade 10 gehuine solid sheet Con-
densite Celeron (a product wlth mechanl-
cal, chemical and electrical Dropertics like
formica and bakellte). Machines well w'ih
out chipping. Won't ward. Waterproof.
Highest  mechanlcal and  di-electre
strength, Attractive natural Dolished.
Black finlsh which can be sanded and
oiled [for extra flne work

thick 3- lg" thick %" thick

rt.
Ne. Price No. Price No Price

Inches

6x7 P450 $0.50 P460 $0.75 P470 $0.98
6x10% P45]1 .75 P461 .18 P471 ).47
6x14 P452 (.05 P462 01.55 P472 2.405
7x14 P458 (.20 P468 2.60 P478 2.40
7x18 P453 (.55 P463 2.30 P473 3.10
7x21  P457 (.78 P467 2.65 P4 3.60
0x14  P454 (.60 P464 2.30 P474 3.10
12x14 P455 2.10 P463 8.10 P475 4.15
12x21 P456 3.15 P466 4.65 P476 6.20

BATTERY CHARGING
RECTIFIER

Charge your hattery at home over
night for a few cents. Simply con-
nect to any 110 volt 60 cycle light
) socket t.urn on _current and rectd-
7 fler does the rest
automatically. Will
work for years
without attention,
Blmple connections,
Gives a tabering
charge which bat-
terles should harve.
. You can make It
paya proﬂt chnrgins Four friends® autobat-
teries. Lomg connecting cords with pair of
battery clips. Prices are Transportation Pald.
P201 For ¢ volt batlery.......... $13.95

BARAWIEK Q.UALITY HEADSETS

These headsets have proven on rigld tests to e one of
Tho tone quality 18 excelient
workmen make them

the very best on the market.
with an unusual volume. Skllled
from only the Lest gelected materials.

The receiver cases 3

are brass In_fine polished njckel finish. Polished black X

ear Dieces. Fabrio covered head band comfortably and
Bupplled with 5-foot cord.
These sets were designed to sell for much higher prices,
and at our prico are a wonderful bargain.
that you wlll be pleased with them and agree that they
If they don't suit
you we will cheerfully return yYour morey,

auickly fitted to the head.

are the hest value by far yet offered.

£770—2000 ohm...... $4.00

OTHER STANDARD BRAND HEADSETS
P751 Murdock &6, 2000 ohm...... $4.45

P752 Murdock 56, 3000 ohm...... 4.95

P764 TFrost 2000 ohm.............. 4.20

P766 Frost. 3000 ohim........... +» 4,95

P756 Red Head. 3000 ohm........ 5.85

P758 Western Electric. 2200 ohm.. 9.50

We guarantos

P754 Baidwin Type C with unlversal
lack plug ....,.. snzouf
P755 Raldwin Type C unit..

P768 Hrandes. 2000 ohm.. .
P789 Holzer-Cabot. 2200 ohm. ...

THE BARAWIK CO. "5

CHICAGO, ILL

13
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Use, Is the Test
HEAD SETS

The value of extremely light and
very small head sets in Radio re-
_ceiving is most evident when using
Kellogg head receivers, which, how-
ever, have proved as sensitive and
thoroughly efficient as they are
light in weight and small in size.
The band, too, is especially adapt-
able and the simple receiver hold-
ers, which are held in place on the
lower part of the head band by the
spring tension of the metal, can be
instantly adjusted so as to place the
receivers over the ears for the best hearing:

e T Y
=1

DIALS

No. A All Bakelite. Non-warping, re-

inforced construction. 5-16 inch
shaft with bushings for 1-4 and

Kellogg Radio jacks, plugs, condensers, variometers, tube
sockets, dials, insulators, coils, variocouplers, microphones,

£:|  No.69A Head Set, 2400 ohms, each...............$1000 3-16 inch shafts included.

£l No.69C Head Set, 2000 ohms, each............... 800 No.501 3 inch Dial...... $1.00
l':‘r No. 74A Head Set {single), 1000 ohms, each_...... 5.00 No.502 4 inch Dial....... 1.25
.;il

EPEy — o =

r

etc., are the best that money can buy.

KELLOGG SWITCHBOARD & SUPPLY COMPANY, CHICAGO

e e e TP A R TR =1

THE AcousticaL aMPLIFIER:

BEL-caNT()

T TAADE « MARX, +

LOUD SPEAKER

Amplifies without Distortion

Built along scientifically correct principles,
following minutely the natural functions of
the human throat. The unexcelled acoustical
amplifier!

The receiver is the vocal cord (A);
the long tapering inner horn is the throat

(B): and the sounding board at the
top is the roof of the mouth (C).

With this superlative amplifier you can
readily distinguish the delicate tonal differ-
ences between the harp and the piano. even
when the two are playing together. A test
never before equaled.

417 East 34th Street

Is  adjusted for regenerative two
stages of amplification, also five
tube radio and audio frequency.

Special phone, cord and plug, price
$30.00 F.O.B. New York. lf dealer

can’t supply, we can,

Full line of radio parts.

BEL-CANTO CORPORATION

New York City
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PROGRESS

ATURALLY, at this early stage, the Art of
Radio Communication is not standing still.
It is undergoing a normal evolution.

The low-hung, straight line automobile of
today is unlike its cart-like predecessor of twenty
years ago, although the principle of locomotion
remains the same.

So, too, the design of Radio apparatus
advances. Insulated panels and live shafts are
supplanted by metal panels and completely in-
sulated instruments—the obvious thing to do,
making unnecessary the use of a shield. Un-
sightly, protruding knobs are replaced by recessed
dials and straight tuning bars, permitting fine
adjusting without cramping the hand. The tap
switch is removed entirely from the panel and
becomes an integral part of the variocoupler,
being placed inside the rotor, thus eliminating
all soldering of primary leads. '

It is significant that all these improvements
have been developed in the Eisemann laboratories.

Descriptive literature will
be sent upon request

EISEMANN MAGNETO CORPORATION

WILLIAM N. SHAW, President

DETROIT BROOKLYN CHICAGO
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Just Consider

—the essential features
necessary to make an
audio frequency trans-
former a good one—
High Amplification.
Minirmum Distortion.
Low Interstage Linkage.

Convenient Mounting.
Compactness.

N B

Cotoco transformers make
these ideal features facts.
And the finish will surely
please you.

“Built First to Last”

$5.00

At Your Dealer’s

Q]_‘ 0-COIL CO. PROVIDENCE

Pacific Coast Branch, 329 Union League Bldg., Los Angeles

FRESHMAN PRODUCTS — ACCURATE AND DEPENDABLE

VARIABLE RESISTANCE LEAK

With .00025 mfd.
MICON. Condenser
Combined

$1 Y 75c

Unbroken range—Zero to 5 Megohms—Clarifies
signals, lowers filament current, increases battery life,
eliminates hissing.

7S ”) : : )
MICON iufﬁ'ﬁﬁw o1’ I
Tested Mica | ~__;_-|ﬁi%::_‘:‘;-~ ooy 1IN e
CONDENSERS s oL R

Assure absolute noiselessness—clarity of
tone—accuracy—constant fixed capacity.

ANTENELLA

No antenna or aerial needed. Eliminates all the incon-

006 Micons and Variable Resistance
Leaks, especially adapted for New
Flewelling Super Circuit.

veniences in radio, operates from any light socket.
Price only $2.00.

At your dealer’s—otherwise send purchasze
price and you will be supplied postpaid.

CHAS. FRESHMAN CO., Inc.
106 SEVENTH AVENUE NEW YORK
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do you expect your battery to do?

Exid

BATTERIES

TAURNING the dials with a battery

that is a constant offender is not
much fun. You cannot thoroughly
enjoy radio broadcastings unless your
battery is up to the job.

E=xide Radio Batteries are conservatively
rated and give full ampere-hour capacity.
They maintain steady voltage and deliver
uniform filament current to the tubes. From
plates to connector terminals each detail is the
result of experience gained in every field of
battery” service by the oldest and largest
makers of storage batteries in the world.

Exide Batteries play a leading role in the
industrial world. They propel trucks, mine
locomotives, and submerged submarines; they
operate the fire alarm system and send your
voice over the telephone. Most of the govern-
ment and wireless commercial stations are
equipped with Exide Batteries.

Your radio dealer will show you an Exide
Radio Battery, or you can get one at any Exide
Service Station.

THE ELECTRIC STORAGE BATTERY CO.
Philadelphia, Pa.

Service Stations Everywhere
Branches in Seventeen Cities
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CHELSEA
*  REGENERATIVE
A RECEIVER

L LR T
o,

A Real Broadcast Receiver

Range 150 to 800 meters

{ Perfection in design

{ Pleasing appearance

¢ Simple and accurate tuning

A Chelsea product, embodying Chelsea equipment throughout.
Licensed under Armstrong U. S. Pat. No. 1113149. For amateur use only.

Write for our new No. 7 Catalogue

CHELSEA RADIO COMPANY

177 Spruce Street Chelsea, Mass.

HERE! The New “UNITED” p———

VERNIER DIAL ASSEMBLY "™~ _ | |

[
o T | L MicR Dist

TR m, 1| \-oerweEn FoaTE®
An electro engineering triumph which attains a 5 1
hitherto impossible fineness and selectivity of tuning. ° o - — [ S
The ordinary condenser, in conjunction with the L I ]
human hand, is faulty—even crude—that is the reason T ] M ety "WgHacK TOR CLANG

distant stations cannot be tuned in at will. The air

is always full of signals, but many times you pass right by
a most desirable concert from a far away station because —
you are not able to tune fine enough to bring it in. Our new =
Vernier Dial Assembly can be attached to any plate type Con-
denser on the market, and has given, in actual practical tests,
twice as fine adjustments as any 3-plate Vernier. It makes pos-
sible that infinite precision in tuning which every radio fan desires.

Circuits in the dial are separated by a mica insulated gap between large area
copper plates. Vernier adjustment is controlled by small knob operating a
delicate screw thread. Large knob controls plate motion.

Like all “United” Radio products. this new Vernier dial assembly is a
fine example of accurate workmanship from an $800,000 plant equipped
with the latest precision tools and backed by a staff of trained radio engineers
and experts. Price of Vernier Dial Assembly, each. .ccvvvrernrrennnses $2.50

Send for Bulletin.

“UNITED?** CONDENSER
with Vernier Dial Assembly
43-plate - each $6.50 23-plate - each $6.00 11-plate - each $5.50

Also ask for information and prices on our plain Variable Condensers.
UNITED AUDIO FREQUENCY TRANSFORMER
Magnetically shielded, ratio 5 to 1.

Adopted as standard by leading manufacturers—$4.50,

| UNITED MFG. & DISTRIBUTING CO.5¢ 2525z~

-




The Kennedy Variometer

This, as well as all other parts,
is scientifically constructed by
Kennedy artisans. The minute
clearance between rotor and
stator, the firm windings and
positive contact eliminate dielec-
tric losses and increase sharpness
of tuning,

19
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Precision Combined)/

OU will welcome a Kennedy Receiving Set in your

home. Its distinguished appearance lends itself to
the most refined surroundings and outwardly reflects
the accuracy and precision exercised in its manu-
facture.

In a cabinet of beautifully finished hardwood and
mounted behind a richly polished panel you will find
a series of precision instruments~—each correctl
designed in itself and each exactly co-ordinated wit
the balance of the set.

Ease of control, long distance reception, elimination of
interference and the utmost pleasure and satisfaction
in its use are assured with a Kennedy receiver.

Arrange with your Kennedy Dealer for a demonsira-
tion. Or wrile us direct for further information.

THE COLIN B. KENNEDY COMPANY
SAN FRANCISCO SAINT LOUIS

KENNEDY
The Royalty @ of Radio

e e




20

" Widen the Range of
Your Radio Receiver
and Get All Signals

Clearer

Clear, powerful long-distance radio re- -4
ception is chiefly a matter of amplification. EQ

k=
By equipping your receiving set with e

“All-American” Amplifying Transformers
(RADIO and AUDIO Frequency)

you add wonderfully to the power and range of reception. Signals ordinarily
so faint that they can be heard only thru headphones come in clear and
strong thru any good Loudspeaker.

R-10—Radic Frequency (150-500 metets) $4.50 R-13—Audic Frequency (Ratio 10 to 1) $4.75
R-12—Audio Frequency (Ratio 3 to 1) . 4.50 R.21—Audio Frequency (Ratio Sto 1)  4.75

Ask your dealer for them, and insist on_getting “ALL- FREE Book of HOOk'UpS-

AMERICAN® ot nothing. If none of your dealers
handle the line, send order to us with dealer’s name Gives over 25 diagrams of the latest
Radio and Audio circuits. Send 2c stamp for postage.

and address, we'll see that you arc supplied promptly. : !
% slg?aunm" Lm&mu&q(;?l. 4‘%%1'1‘ -

Built on Honor

$1000

The Acid Test

Gently tap one terminal
of Ambassador Phones
on a cent, or your
tongue, and a faint
“click” will be heard.

(Other phones will not stand
this test.)

Type A B Prices
2000 Ohms............ $5.00
3000 Ohms............ 5.50
4000 Ohms............ 7.00
5000 Ohms............ 8.00

Individuals may order
by mail and we will
gladly ship C. O. D,

HAmbassador
RADI O'P_HONE_S_

/1@ PHONES THaT
STAND THE ACID TEST

Finest in heWorld al thoTtice

REWARD

to anyone showing proof
of our refusing to stand

7 back of our guarantee

on Ambassador Phones.

Specifications
Adjustable (navy type) head-
bands, comfortable and strong,
beautifully nickeled.

Caseo of heavy stamped alumi-
nuam.

Cap of finest hard rubber and
unbreakable.

Coils wound wlith highest
grade enameled copper wire.
Magnets of Chroms steel will
retain their power for years.

5 foot corde—best grade tin-
sel.

Weight, 12 ounces. Ship-
ping Weight, 1 1b.

Our Guarantee

If you are in any way dissatisfied with our product, return same within
thirty days and your money will be refunded on request

Special Discounts to Dealers

TOWER MANUFACTURING CO. - 114 Station St., Brookline, Mass.
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KENNEDY

USEs

50
42
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f

Formica Panels and Insulation

THE COLLIN B. KENNEDY COMPANY uses Formica exclusively

for its panels, tubes and other insulating parts in its entire line of
Receiving Sets.

The handsome appearance of Formica, its high dielectric strength and
wonderful uniformity meet the exacting Kennedy standards and have
contributed to the creation of the splendid Kennedy reputation.

A list of the companies that use Formica Insulation reads almost like a
directory of the leading independent radio manufacturers.

This patronage of men who know radio insulation establishes Formica’s
claim to leadership in its line.

DEALERS: Formica advertising and sales support is the most
aggressive and effective in the industry. The Formica Insulation
Company treats you right.

The Formica Insulation Company
4641 Spring Grove Avenue
Cincinnati, Ohio
SALES OFFICES

Church 5¢., New York, N. Y. 1210 Arch 5t.. Philadelphia, Pa. 414 Finance Bldg.. Cleveland, Ohjo
2 First Ave., Pittshurgh, Pa. 1819 Lyndale Ave., 8. Minneapolis. Minn. ¢ 8. Clinton 8St., Chicago. JIL

42 Granlte Bldg., Rochester, N, ¥, Sheldon Bldg.. 8an Franelsco, Cal, 313 Title Bldg.. Baltimore, Md.

5 Ohio Bldg., Tolede. Ohio Whitney Central Bldg., New Orleans 47 King St., Toronto, Ontario

ORMICA

Made from Anhydrous Redmanol Resins
SI-IF.ETS TUBES RODS
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BURGESS
RADIO BATTERIES

Are the accepted standard for radio
circuits. Leading manufacturers
recommend Burgess Batteries and
they are specified by radic engineers.
Being designed and built by radio
engineers brings a guarantee of sat-
isfactory service to you.

BURGESS “B” BATTERIES

Burgess ‘B Batteries can be fur-
nished in several types gr styles and in
varying capacities. Drop in to your deal-
er's store today. Select the Burgess ‘B’
best fitted to the requirements of your set
and invest confidently, knowing that in
the jrndgment of thousands of users the
Burgess is the one best radio battery.

Bl BATTERIES

rilMl Are recommended and have
“_‘M proven highly satisfactory
for use in “A’’ or filament
circuits where the 114 volt
vacuum tubes are used.

BURGESS BATTERY COMPANY

Enginecers Manufacturers
Dry Batteries

Flashlight Radio Ignition Telephone

GCeneral Sales Office:
Harris Trust Bidg., Chicago

Laboratories and Workas:
Madison, Wisconsin .

Branches:
New York Boston Washington St. Paul
Kansas City New Orleans

In Canada: BURGESS BATTERIES, Ltd.
Winnipeg Toronto Montreal

BURGESS

RADIO BATTERIES

“ASK ANY RADIO ENGINEER"

IT DOES WHAT

You WANT IT To Do!

BECAUSE of its unique amplifi-
cation adjustment which allows
you to get the utmost from your set,

whether receiving distant stations or
powerful local broadcasting.

DON'T CONFUSE THE TIMMONS
TALKER with the ordinary horn type
of loudspeakers—it is self-contained
in a beautiful solid mahogany cabi-
net (approximately 10" x 10" x 9") and
requires no extra batteries, It hasno
delicate mechanism to get out of
order.

YOU WILL BE DELIGHTED with its
rich, mellow tone and beautiful ap-
pearance.
TALKER is to achieve real radio re-
finement. It is sold by most worth-
while dealers; we invite your cor-
respondence if not sold by your

To own a TIMMONS

dealer.
DEALERS
. We have a most
M ﬁ attractive proposi-
M K tion that will ap-
) E peal to both dealer
R and jobber.

We will be glad to ship any dealer
or jobber (with privilege of return) an
instrument C,0.D. for inspection.

J. S. TIMMONS

337 E. Tulpehocken St.

PHILADELPHIA, Pa.




Echo-TonePlaces Radio Among the Fine Arts!

A standard long-distance receiving set equipped with an ECHO-TONE now
is considered to be the latest musical instrument and the most diversified
entertaining medium known.

LARGE ORIFICE v vur TANGENT or VIBRATION
msuars 4 GREATLY CONCENTRATED VOLUME or
an EXTENSIVE CARRYING RANGE

Acoustics Needed to Perfect
~oosee  the Loud Speaker

CONICAL-SHAPED HOAN
THE ECHO TONE NATURAL
REPRODUCING DIAPHRAGM at

Echo-Tone is more than
a loud-speaker, it is an

— acoustical instrument.
— Arll] injtrumggt scientifi-

— — = == cally designed especially

— %%ﬁ’ﬁﬂ{l‘_ﬂﬂ%or S ""'?‘:Qm 3l == for Radio Telephony. It

- ““CAPTIVE TRAIN —— is heavy for diacousti-
e e— cal purposes, it has its

— — — own natural reproducing
— diaphragm of a secret

composition which is

" i — non-periodic, and by

BASE ror DIACOUSTICAL
PURPOSES

adopting an acoustical
chamber, an Echo-
Mirror and a Sinus of
Reverberation, it has ap-
plied Resonance to the
Loud-Speaker.

A Value Which Marks
A New Epoch

SPECIFICATIONS

Diameter of horn: 15 fnches.

Length of tnstrument: 20 inches.

Bage: 15 fnches x 6 inches.

Over All Dimensions: 15 x 18
I 20 Iinches.

Welght: 15 1bs,

Material: Casted aluminum.

Finish: Mahogany grain.

Mechanism: Baldwin Type C
Unit equipped with The Echo-Tone
Natural Reproducing Diaphragm.

Cord: Black mercerized.

Inercased Volume From Any Bet,
No Ezirc Battery Or Transformer
Used. Operates On One Or Two
Btages Of Audio With From 22%
to 135 B Battery Voltage On Plates.

The Workmanship—Material—
Performance—and Price are Echo-
Tone's Answer to The Publie Cry
for Better Quality Apparatus.

PatenT PENDING

RETAIL PRICE $35.00

Did You Ever Hear Radio

with a volume, clarity and tone so natural that you would
swear the artists were in the room, and with a carrying
range so extensive you could hear it plainly thruout your
home? Or, is this what you have been waiting for, before
you bought a Radio Set? Well, at last, your wait is at an
end; for that is what Echo-Tone has given to Radio—and
to such an extent that head telephone sets are not even
needed to tune in!

Demonstrated in your home
on your own set

If there is no Echo:Tone dealer near you, send a check or money order for $35.00
direct to us. Upon receipt of the money, we will immediately express an Echo-Tone
to you. Try it out on your own set. If it .

does not prove entirely satisfactory to yourself  (QJualified Dealers Wanted
and family, replace it in its wooden box and

. : : Introducing BCHO-TONE. thruout the
give it to the expressman consigned to us. counLry, we are sending & llmited nume
Simply mail uvs the express receipt, not even Lo Vs o R e dealors on o 10.day
necessary to write us your reasons for returning trial with the privilege of returning
it. As soon as we receive the receipt, we wil} ;‘t' t.m:'i °'|'§°2'?1 lf!-itto rc;ous “{:roltt.epr?ve to
refund your money, without even waiting unti entizely satisfactory. al onco
we receive the instrument. Remember, we pay {{‘.’°§,§§:,':h‘.:’u‘i’,} “,‘;C%’a'.'{o‘;}};‘ et
express charges both ways, making it just as has been ‘allotted to Four district.
convenient as though you were buying in the You deal direct with us—no
same city. middie man.

WILLIAMS RADIO COMPANY

1438 WASHINGTON BLVD. WEST

DETROIT, MICH.



24

In this DeForest radio
receiving set three
Dubiller Micadons
are uzed as a shunt
acrossthe transformers
and one Dubilier
Micacon as & grid-
enndenser. Dubiller
Micagons are sim.
jlarly used in other
standard receiving
sets.

%h Dubilier Micadons
are used in" DeForest Sels

ERFORMANCE

(and therefore the
reputation of a radio
manufacturer) is so de-
pendent on good con-
densers that in De
Forest radio receiving
sets and in others
equally well known,
Dubilier Micadons are
the standard equipment.

Unless a radio receiver
is fitted with Dubilier
Micadons the broad-
casting station is not
heard at its best.

The list price of Daubilier
Micadons varies from 35¢
to $1.50 cach, depending on
the capacity.

Send for descriptive circular.

DUBILIER CONDENSER anp
RADIO CORPORATION

48-50 West Fourth St., New York

BRANCH OFFICES
San anolm. Cal., 709 Miaslon 8t.

Vluhln 0. C.. Munsey Bullding
82, Louls, Ho.. Syndicate Trust Bldy.
chlelw. 1il., 33 So. Clinton St.

Atlanta, Gu., Forsyth Bulldln%
Benttte, Wash,, 1928 L. C. Smith Bidp.
Pittsburph, Pa.. 704 Granite Blds
Los Angeles, cal.. 329 Unlon Leatue Bido.
Huntington. W. Va., 1028 Fourth Avenue

Distridbuted 4n Canade, by Conodion
Cencrol FElcctric Company, Lid., Toronto

The BEST BATTERY

INSERT
““ SPARE'*
ELECTRODE

Instantly Recharged

**Spare*’ electrod ch b at
or direct from us at 43'!: ::chm'u at your dealer’s

One 40c MAGNO electrode will cperate one to
three dry-cell tubes. Furthermore one MAGNO
charge lasts several times longer than dry cells.
Voltage always sufficient, assuring long-distance re-
ception minus bothersome battery noises.

**Spare " clectrodes never run down when not
in use. " Don’t keep buying dry cells.  Think of the
‘money .this battery will save you. giving at the
same time ideal service.

Write today for descriptive folder!

STORAGE BATTERY

MAGNO

$4.00

Exchange
Electrodes

40c
MAGNO

Storage Battery
Corporation

Aeolian Bldg., New York
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Everrpar RECEZTI AP distances. that fr out-
strip the commonly au:cpte Y s——tlus (not hascless

claims) is the evidence of My R Y Pnpcrmrlt\ The only tl Rdi
eiadio

set that can achieve such astoanhin .‘semuwny, usng a

small loop aerial. Delightfully fine selé « Wigh ol this WA
efficiency and completeness, utterly snnplo. to npcrarc Each Ol ]d

set guarantccd for 1000 miles reception.

4300 MILES

on an indoor loop aerial

Four thousand, two hundred and seventy-eight
miles away in Honolulu, the Royal Hawaiian
Orchestra plays for delighted listeners in- St.
Louis, U.S. A. » through their Mu-Rap Receiving
Set. An cxample of Mu-Rap supremacy.

Write For Literature..

Mu-Rap LaBorAToRIES INC.

809 FIrTH AVE. ASBURY PARK, NEW JERSEY

¥

25
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s Good

The scientifically correct design of
the FADA VARIO-COUPLER en-
ables a very gradual variation of
coupling over 180 degrees.
Ordinary couplers give only a 90
degree variation, and hence the
Fada 180 degree type has double
the efficiency.

Its simplicity and high efficiency in
signal selection by vernier control

of coupling has given the Fada 180
degree coupler universal demand.

Vernier Rheostats

The nationally famous Fada Rheo-
stat with a new Vernier attachment.

No. 150-A Fada Vernier Rheostat........... $1.25

Potentiometers

Mechanically perfect spacing and winding of the
resistance wire resulting in smoother adjustment.

No. 152-A Potentiometer (200 ohm)........ $1.00
No. 154-A Potentiometer (400 ohm) ....... . 100

Fada ingenuity—manufacturing economy—value—
guarantee—and low prices, are responsible for the
popularity of Fada radio parts,

The Fodo Handbook gives facts about the
wse of each radio part, and will be of oid to

yot i your radio construction work, Send
10c for your copy.

F. A. D. ANDREA

1581-D Jerome Ave. New York City

Rda Equipmant

L

Try Them Today!

Quick Connecting
UNION~RADIO

PHONE
TIP JACKS

(Pat. Applied For)

25¢c A PAIR

These Phone Tip Jacks are now recognized as the
%reatcst small Radio Electrical Device of the age.

hey replace unsatisfactory binding posts. Easy
adaptation, quick operation, positive_contact. Attrac.
tive in appearance, Soldering lug incorporated, but
use optional.

Accommodate any standard round phone tip and
several sizes of bare wire. Ideal for W D 11 con-
nections and coil mountings.” These Union Radio
Tacks save buying expensive telephone plugs and
jacks., Made to live up to Union Radio Standard
of Quality. Only 25¢ 2 pair.

FOR ASSURED RESULTS

you should “try out” Union Radio Ti%Jacks. Vari-
able Condensers, Rheostats, Vacuum Tube Sockets,
Condensite Dials, Complete Receiving Sets and Two
Step Amplifiers.

Union Radijo Apparatus and Accessories are sold
by most gaod dealers. If you can’t obtain them
from your local store mail your order to us. Write
for a copy of our Catalogue A, Radio Apparatus.

Wholesalers and Retailers :
Write for our liberal proposition,
Dealers Catalogue A and Price
List, also samples sent on request,

UNION~RADIO~CORPORATION
200-MT. PLEASANT~AVEN UE,~ NEWARK~N.J
NEW-YORK~OFFICE = | 16EST~32=-STREEL
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Catalogue No. 165 . . . $13.00 Catalogue No. 166 . . . $5.50

KNOCK DOWN SET TYPEAD . . . . . . §28.00
Range 1000 Miles, Fitted for Std. or WD 11 Tube

R. MITCHELL & CO.

255 ATLANTIC AVE. BOSTON, MASS.



Eujoyable concerts and maximum _re-
ceiving range are obtained only when
your battery is fully charged.

charges your “A” or “B” battery over
night for a nickel without removing it
from your living room. No muss-—no
trouble —no dirt—requires no watch-
ing.

After the concert connect to any lamp
socket, snap the clips on your battery
and “tarn in.” Wﬂile you sleep the
HOMCHARGER is silently
your battery, the chargin
governed automatically. In the morn.
ing it is fully charged. No OTHER
battery charger can boast of such quick
and economical performance.

The HOMCHARGER is the only bat-
tery charger combining all of these
NECESSARY HOMCHARGING fea-
tures — SELF-POLARIZING — FIVE to
EIGHT AMPERE charging rate—
UNDERWRITERS® APPROVAL-—beauti-
fully finished in mahogany and old gold—
UNQUALIFIEDLY UARANTEED.
OVER 90,000 NOW IN USE.

Sold complete with ammeter, etc., by

charging
rate being

| all good radio and electrical dealers for
| $18.50. ($25.00 IN CANADA.)

See the RADIO HOMCHARGER DE
LUXE at your dealer’s or write direct
for our FREE circular showini why
the HOMCHARGER is the BEST battery
charger at any price.

MOTORISTS

The HOMCHARGER will also
charge your AUTO Battery.

The Automatic Electrical Devices Co.
132 West Third St., CINCINNATI, OHIO

Larpest Manufacturers of Vibrating Rectifiers
in the World

The New R T-8
Radio Frequency

Transformers

on the market March Ist, 1923,
are specially designed by the
Radio Service Laboratories for
maximum efficiency when used
with any low filament current
consumption and low voltage
tubes on the market.

For Audio Frequency the
new RT-A2 will give you 100%
Tone Quality and High Ampli-
fication without distortion. For
best results on both tone and
distance, use Radio Service
Laboratories Radio Frequency
R T-8 (for all stages) in the
black case, retail price $6.00 and
Audio Frequency RT-AZ in
brown case, retail price $6.50.
For sale at all reliable electrical
or Radio Stores.

If your dealer cannot supply
you, order direct. Order by type
number, accept no substitute,
and remember that all Radio
Service Laboratories 'Trans-

formers are individually triple
tested and unconditionally guar-
anteed.

Send ten cents for new
bhooklet on Radio Fre-
quency with schematic dia-
grams—a most <aluable
and helpful publication for
the radio amateur and ex-
pert.

Rasla Sales Corporation

National Distributor

Dept. P 10 East 43rd Street
New York City




RE you getting long distance
radio stations—are you catching
clear and distinct the faintest signals
that mark the extreme range of a
good receiving set? - A Brandes
Matched Tone Radio Headset will
make the faint signals understand-
able. The two receivers are perfect
sound-mates—they are matched in
tone to improve the clearness of the
message. Brandes Maiched Tone
Headsets are guaranteed to get the
best results obtainable from any set.

q] Sendtencentsin stamps for the **Beginner’s
Book of Radio.” It explainsradio in terms
that anyone can understand.

District Offices:

76 Peatl Street, Boston, Mass.

709 Mission Street, San Francisco, Cal.
Munsey Building, Washington, D. C

802 Forsyth Building. Atlanta, Ga.

33 South Clinton Street, Chicago, 1,

1220 Nicollet Avenue, Minnespolis, Minn.
704 Granite Building, Pittsburgh, Pa.

1028 Fourth Avenue, Huntington, W, Va.

Distributors in Australia and New Zealand ;
International Eleceric Co.. Wellington, N. Z.

Made in Canada and England by
Canadian Brandes, Limited, Toronto and London
Distributed in Canada by Perkins Electric, Limited

Toronto — MONTREAL — Winnipeg

CBrandes.ivc-137 Lafayerte Se NY.C

CMaiched, 'Tone

TRACELWARK  ABa. Wi AT, B7F,

Radio Headsets

Dept. P.R.

A Big Stride

‘ i
Jiper Rheostat

HE AUTOSTAT presents
an entirely new prin-
ciple in filament rheo-

stat construction and radio
takes another BIG step for-
ward.

No longer is it necessary to
turn a ‘hair’s breadth” to
tune -in that elusive station, for with the
AUTOSTAT vou can give the knob a substan-
tial turn angget a superfine adjustment. No
other rheostat to date possesses the necessary
“fineness'' of adjustment to eliminate inter-
ference and ‘'tube howls'' under all conditions.
But the AUTOSTAT, with its micrometer
adjustment, will positively give these much-
sought-for results.

How It Works

Two parallel mounted resistance tubes ere
connected In series by a '‘micrometer-opera-
ted' slider—the length of wire in circuit
depending upon the location of this movable
slider. Forty turns of the AUTOSTAT knob
are required to complete the variation from
minimum to maximum resistance—against
one-half to three turns on others.

This exclusive patented construction means:

1. One full turn of AUTOSTAT knob pro-
duces finer tuning than a *‘hair's-
breadth' turn on any other.

2. Economical—only two AUTOSTATS re-
quired for a three-bulb set.

3. Greatly increased receiving range and
clearness of signals.

4. A uniform change in resistance with each
turn of the AUTOSTAT knob,

5. Indestructible wire-wound fireproof lava
resistance element,

6. Ungualifiedly guaranteed.

Popularly priced, $1 .35

Dealers

See your jobber or write direct for Radio’s
most attractive Rheostat proposition,

Can be used with
6-Voltor WDII
Detc?‘or ;Tjubes,
two -Amplifying
Bulbs, or one 5-
Watt Power

ube.

The AUTOMATIC ELECTRICAL DEVICES CO.
132 W. Third St., Cincinnati, Ohio

Builders of Precision Rheostats Since 1914
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More Money f'oY

»RADIO

E amazing expansion of Radio has opened
up thousands of wonderful new positions on
land and sca. Big salaries, fascinating, easy

work, short hours, and a wonderful future are

offered to ambitious men who get into Radio now.

Take advantage of these wonderful epportunities to
step into a big paying position in this great new field.
Radio offers you an opportunity to travel and see the
world, with aﬂ expenses paid, and a fine salary besides.
Or you can stay at home and work up to a position
paying up to $10,000 a year. One of our recent grad-
uates sccured a position one week after graduating,
paying a salary of $300 per month.

Easy to Learn Radio at Home

Hundreds of men are already earning handsome incomes in
thia wonder science. If you want to gel into a profession where
opportunities are unlimited make Radio your carcer—become a
Cortifled Radio-triclan. X

Thousands of Certified Radlo-tricians are wanted to design
Radin scts; to make new Radie improvements; to manufaclure
Radio equibment and to install it; to maintain and operate
great Broadeasting statimms and home Radie sets: to repair and
sell Radio apparatus; 10 go into business for themselves; to
operate aboard ship and at land stations.

You can easily and gulekly 6ualify in your spare Lime at
home through the help of ihe National Radie Institute. ¥romi-
nent Radio exnerts will help you. Four wonderful instruments
are furnished free, making the work thoroughly practical. The
same plan that has alveady heiped hundreds of our graduvates
to real success and real money 'in Radle is ohen to You.

Special Opportunity Now Open

The urgent need for radio experts and the ealls which come
1o us for our studonts prompt us 10 make a special offer open to
new students for a Hnited thme. Through this sbeeial offer your
enroliment will be aceepted at a sPecial rate. and yob will reeeive,
without extva ¢ost. our new course in Wireless Telephony.

Big Book Free

Neo other fleld today offers such great opportunities as Radlo.
Take your chiolee of the many wenderful openings everywhere.
Prepare now to step inte the most interesting and best pald
profession today. Read about the opportunities opcn now—the
different kinds of work—the salaries padd. Write today for the
free 44-page book that tells liow Awmerica’s first and Dbiggest
Radio school can make ¥ou a Certified Radio-trielan in your
sparc time. Mail the Coupon or write a letter NOW,
NATIONAL RADIO INSTITUTE. 1345 Pennsylvanla Ave.,

N. W., Dept. 32-D, WASHINGTON, D. C.

National Radle Institute. Dept. 32-D

1345 Pennsylvanla Ave., N. W.

Washington, D %

Send 110 Your free book ‘“Haw to Leam Radio at Howine™ with
full particulara about the ophortunities in Radio and-how you
will quickly train me in my spare time at home to berome 2
certifled Radio-trician. Alse teil me how your free employ-
mant service will help me to & position and particulars of yvur
special short time oOffer.

ou

Compare These Prices

WHY PAY MORE WHEN YOU CAN GET
ROCK BOTTOM PRICES FROM US

Just glance over cur list and send us your
Money OQOrder. Twenty-four hours after
receiving your order it is on its way to you.

55.00

12.00
112.00

3.00
35.00
6.50
4.50
5.00
6.00
5.00
6.00
8.00
8.00
5.00
14.00

16.00
8.50
1.50

OUR
PRICE
Radiotrons UV-200 .............. $ 4.25
P UVA201 | cqmagss e oo 5.76
Baldwin Phones, type C.......... 12.00
i Units Loud Speakers..... 6.00
Federal 2200 Ohm Phones........ 6.00
Brandes Superior o 7.00
Acme Transformers. . ......ou.... 4.25
Doubilel JackS:rastmp se.mep; < 5cba .60
Single g By i el e B 60
Bull-Dog Tlugs............. sowma 1.20
Contact Points, per doz........... 15
Switch Levers, 114" radius........ 25
Magnavex .. ...... .. ¢ ceiinnann. 38.00
100 ft. Stranded Aerial Wire.... .. .80
Aerial Insulators................ . .20
100 ft. Solid Aerial Wire......... 40
Paragon RA-10 Set.......... ... 68,00
90 ampere guaranteed Storage
Battery sas s ssseed A Ry 18.00
Rheostats ...... Wi o GRS & O .15
Fada Rheostats.........cooovue.... 5
Vacuum Tube Sockets. ... ........ .85
Homchargers . ... ... ........... 15.50

B. Batteries volt meters 0.50 V... 2.76
Western Electric New Style Loud

Speakers ... .. G 4 b v g a 42.75
Rheostats .........c00.... el WL 80
B. Battcries..... et g 3y e’ 2325
o :' 2 a Ra B i a0 ae=aGes 9 Suy 2.00
- & T A (o e e S 1.10
Dials ..... PR P " 15

B i o] .40
De Forest Detectors....... s 3 A 1.95
Sockets .......... g p s @ETEE Y .60
Thordarson Transformers......... 3.76
Potentiometers ... ............... 1.25
4 Megohm Grid Leaks...... veva. .80
114 " o N s e 54 .65
Grid Leak Holders............... .65
Double Phone Cords............. .60
Single o S il e T T .35
Duplex Phone Adapters, fits Edison,

Victor or Columbia............ . 175
Genuine Bakelite Panels, per sq. in. .02
Spaghetti, per ft. ................ .09
Genuine Western Electric Signal

Corps V.T..2-Tubes ..... Gl T T 9,00
De Forest type Honeycomh Set,

special Mahogany Cabinet....... 65.00
Racony Electric Light Aerial...... 2.00
Audmiax Loud Speakers.......... 18.50
Turney 3,000 Ohm Phones........ 4.26
Diamond 2,000 Ohm Phones...... 3.75
Fischer Variometers.............. 3.75

- S aedteatashys s 4.75

£L VarioCouplers .......... 3.75

o S aheaincing 475
Atwater-Kent Variometers........ 7.00

* ¥ VarioCouplers. ...... . .00
Pathe Variometers................ a.76
Atwater- Kent Mounted Vario-

Couplers wyai sbbliaban. mshersl o 11.75
Atwater-Kent 2.step amplifier...... 13.75
Everet Head Phones, 3,000 Ohms.. 4.95
Thordarson Rheostats ............ 1.156

Bus Wire for wiring sets, per ft.. 02

Honeycontb coils, all sizes, 20% discount.
Space being limited, we are obliged to omit many

items.

Write for our Quotations

Cut Rate Radio Co.

Dept. A P. 0. Box 472

Newark, N. J.




iding in the
Day Coach
is Cheaper

But the greater comfort and convenience of a Pullman chair are
certainly worth the difference in price that is asked. In most things—
including radio equipment—you get what you pay for.

You can buy a single-circuit receiving set for considerably less than
you will pay for a Paragon three-circuit receiver. Of course, with a
single-circuit receiver you must expect mixed messages, continuous
jamming betweendifferentstationsand generally unsatisfactoryresults.

W ith a Paragon three-circuit receiver, you can tune in accurately
on the station you wish to hear, on any night that it happens to be
broadcasting, and get a complete programme, clearly rendered,

Ask some experienced amateur what he knows about

ARAGO

Reg. U. s. pat. Oﬁ.

RADIO PRODUCTS

The amateur will tell you that the
Paragon three-circuit receiver, because
of its great superior selectivity and
sensitivity, can pick and choose be-
tween broadcasting stations of about
the same signal strength with less than
ofie per cent differential.

This means that with a Paragon re-
ceiver you get what you want when you
want it—complete messages and clear
music from the station you tune in on,
without interruption and jamming.
Until you have listened in with a
Paragon three-circuit receiver, you
cannot guess the real pleasure and fas-
cination of radio.

Also Manufacturers of PARAGON
Radio Telephone Amplifier
Transmitters Transformers
V. T. ControlUnita Control Dials
Rheo stats Amplificrs
Poten tiometers Receivers
V. T. Sockets Switches
Detectora Variometers

Long before broadcasting popular-
ized radio with the general public,
Paragon equipment wasthe choice of the
experienced amateur. He will tell you
today that if you want quality and satis-
faction, Paragon Radio-Products dre
the best and safest buy on the market,

An jllustrated Catalog of Paragon
Radio Products I's Yours For the Asking

DEALERS—The Adams-Morgan Company
has an interesting proposition to make to rep-
utable radio dealers who believe in quality
merchandise. Details on request.

ADAMS-MORGAN COMPANY
20 Alvin Ave., Upper Montchair, N, J.

Type RD-s5 Regenerative Receiver
and Detector—$75.00

Type A-2 Two—Sl.ageAmpfiﬁer-‘so.oo

(Licissol under Armstrong Patents.)

a'&‘ﬁ .



“REGAL"” INDUCTANCE SWITCH

Two Biggest  .srou smsosrar
Hits In Radio

Regal Inductance Switch

Does away with all drilling of holes in
nel. Does away with all switch points.
equires but cne hole to attach to panel.
Complete 15 point switch in one unit.

Regal Rheostat

A scientific precision instrument. Full
exposed resistance wire. More sensi-
tive than a vernier. 6 Ohms resistance
—2.2 Amperes.

Condensers, Power Rheostats, Poten-
tiometers, Vario-Couplers, Jacks, Knobs,

Dials, etc. Send for our new catalog Complete with new Regal Knob
No. 27. $1.00
Complete with Knob and Dial (If your dealer does not carry Regal
$2.00 Radio Products write us direct)
THE AMERICAN SPECIALTY COMPANY BRIDGEPORT, CONN.

DELICATE SOLDERING in RADIO

Both the manufacturers’.and amateurs’ problem on all fine work is readily solved by the instru-
- -ment constructed for this particular purpose.
. THE POST SOLDERING IRON
Platinum Heating Unit—Interchangeable Tips—Universal Current
[ (Large and Small)

ONE.-HALF ACTUAL SIZE

$6.00
Awarded Certificate of Excellency, N. Y. Evening Mail Radio Institute

From your Dealer, or write

POST ELECTRIC COMPANY (Instruments Division), 30 E. 42nd St., New York

THE MOON
RADIO CORPORATION A M E
' Manufgcturers of .
Ultra-fine Receiving Sets

Lo:lfg ?fff,f;i’ a(l:nsytr Ny fbl' ampliﬁt‘a/ion

DUCK eoeor Announces Startling Reductions

Leading Line Since 1909 At Prices to You Less Than Dealers’ Cost

Illustrated pamphlet comprising sixty-two Duck radio instruments and sets
FR E with reductions averaging 30% mailed on request. Send postal today.
Any old-time radio amateur will tell you who we are and our reputation.

Only a few years ago almost one-third of the radio instruments sold at retail, exclusive of sales
in only a half dozen large cities, were sold by Duck.

A Few of the Many Duck Products at Sensational Prices:

Rheostat, 70c: Bakelite moulded positive contact, 70¢; Bakelite Moulded Dial, 55¢; superselective moulded
variometer, $4.65, worth $8.00; radio frequency potentiometer, $1.15; solid mahogany form variometer, $3.60;
43.plate panel-type variable condenser, pigtail connection, $3.15; detector panel, $5.25; receiving set, mahogany
cabinet, detector and two stages of audio frequency, $59.50; radio frequency receiving set with one-step radio
and detector, $29.75. .
SEN D 25 in coin or money order for our big 256-page combined radic catalog and text book. For

C radio information and hook-ups it is worth many times the retainer asked.

THE WILLIAM B. DUCK COMPANY, 227-229 Superior St., Toledo, Ohio




33

BRISTOL
AUDIOPHONE
R
Loud Speaker

......

BRISTOLS AUDIOPHONE

For Radio-Phone Reception the AUDIO-
PHONE ]JR. is a strictly high-grade instrument,
built to Bristol standard and Dbacked by the
Bristol reputation of 33 years.

The Audiophone Jr. is complete and self-
contained—needs no separate battery or other
accessories—goes to you ready for use on
connecting to your receiving sct.

It is a true sound reproducer, bringing to home
or public hall the distinctive qualities of the original performance. Charac-
terized by its round, full, mellow tones—its ample volume—and freedom
from blurring, mechanical distortion, and metallic effect. It has made radio
a real source of restful, refreshing entertain-

e o1 £ R Price, $22.50

The Audiophone Jr. can be used with any two or
three stage power amplifying outfits. Where two
stage amplification does not give the desired volume,
the range of the Audiophone will be made ample
by the addition of a Bristol One Stage Power
Amplifier ......... ..o Price, $25.00

Bulletin 3006—L on request—Demonstrations arranged for

THE BRISTOL COMPANY
Waterbury, Conn.
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This new “A” Battery
Potentiometer by the
engineers of Cutler-Ham-
met, world-known special-
ists in rheostatic control,
will bring new sta-
‘tions to your receiv-
ing set, and give
you increased st
strength for better re-

ception,

It is correctly designed
for maximum service —
with a resistance unit that
cannot be displaced under . Jut ohma.

constant usage. Demand Fone afounting. Pointer Indicating.
the C-H tra dema e Adjustoble Contact Fingers. Gemuine

- Thermoplaz Knuob Convenient Bind-
your gmran“g of mn;f'ac. ing Posts {or easy wiring. Finished
tion.

in dull satin nickel.
Type 10602 ... .....c.co0vuve $1.50
THE CUTLER-HAMMER MFG. CO.
Member Hadio Section, Associnted Manwfacturers of Electrical Svppbien
MILWAUKEE - WISCONSIN
Over 8 Quarter Million C.H Redio Rheostets Now in Use

RADIO “A* BATTERY

_@ POTENTIOMETER

|

HARTMAN VARIOCOUPLER

WITH
SPIDER WEB ROTOR

PROVIDES
REMARKABLE SELECTIVITY 1IN TUNING
Designed for us by Alfred A. Crossley

Price $6.50

Write for bulletine on Hartman Radio P_rodnus

THE HARTMAN ELECTRICAL MFG. CO.
MANSFIELD, OHIO

RHAMSTINE™

Amplifying Transformer

‘MODEL B

% .' -
with W D-11 TUBES
It is the peer of them all.
Write for Free Catalog!
Dealers :
Rhamstine* Products!
Manufactured by

J. THOS. RHAMSTINE*

2162 E. Larned St. Detroit, Mich.
*Maker of Radio Products

Send for discount sheet on

USC ACH -TUIxSIEI{l %?ALS

YOUR CHOICE OF
Rough tuning with dial, or one thousandth of
an inch in either direction with the Sharp
Tuner Knob. Both controlled by center
Knob ST. Eliminates a Vernier condenser.
Can be installed on any set, making difficult tuning easy.
GUARANTEE

If purchased direct and you find the ACH Dial does not
warrant your own personal award of merit, return it
and we will refund your money. What better guarantee
cah we give!

Price of ACH 3-inch Dial  Complete $2.50

"A. C. Hayden Radio & Research Co.
BROCKTON, MASS., U. S. A.
Mail Orders sent prepaid in U. S. A.
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~ Popular |

- for good reasons

ADIO enthusiasts wanted an expertly de-

signed, moderate-priced set that any intel-

ligent man or woman could operate. So we
built the Popular, to sell at a popular price.

Just two dials to turn to find the stations
broadcasting within a range of 500 miles. As
you become more experienced you can reach out
twice as far. You don’t have to become an
expert to operate this set to your complete
satisfaction. But the more you know about
radio, the better you will appreciate it.

The fine piano finish mahogany case, moulded
and shielded panel, Bakelite dials and splendid
beauty of the Popular promises you a set you
will be proud to own. And that promise comes VF
true! It is the ideal set for busy folks who

want the thrills of radio. [P
THE C. D. TUSKA CO., Hartford, Conn.
] o, = e e e T T _.._I. .

%“"J % Y 3

a .
._‘o -.--. 4

Popular No. 225\

Tuska Regenerative Receiving Set
Tuska receiver, detector and 2-stage
amplifier. Armstrong regenerative
¢ireuit, licensed wunder Armstrong
U. 8. Py No.1,113,149. Sensitive
for long-range stations. Loud vol-
ume for nearby broadcasting. Clear,
natural and undistorted tones. Can
be used with phones or loud speaker.
Send for Cataleg No. 15

A TR
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WHY

METRO

the

est

nelkﬂ'; or lnss thelr Magr --u.:...
sensitivity. 3 should lnsiat

n

HEADPHONES
: ﬂLTB_p.:‘

MAGNETS

Permanently
Sensitive

M

allghtest impulses as they
did the day you purchased

which thelr sensitivity de-
pends, are made of high

put through a spectal heat
troatment, magnetized am!l
then carefully

These magnets wll]l not

Price $6.00

ARE  SUPERIOR

ETRO Headphonos
will nlways respond
ag distinetly to the

' The magnets upon §

gttality tungsten ateel.

“uged’ to

ting
’

If you want la
Metro H

ph

Little Giant Receiving Set
A surprisingly compact set
Cabinet, highly polished American “nl

Metro Wave Selector
Makes any set highly selective
ompletely eeparates 360 from 400

69 Goble Street

“Ap Good
Ar Lts Name”

The Ba&ery You Have
Been Waiting For

Designed Especially for Radio Work.

I1-Plate, 6-Volt—120 Amp- Group. Box is of rubber
composition (absoclutely leak-proof). With this Vic-
trola style cover, handle and tray, 8 work of art Is
achieved In both quality and appearance. PRICE,
$25.00 EXPRESS C.O.D.

Neat switch embodied in
cover, furnished for $1.50 extra.
We alro furnish a Radio Junior for smaller sets and
automobile batteries, any style and any size,
Attractive discounts to agents.

NOBLE BATTERIES

1454 Monadnock Block CHICAGOD

\ nui finish.  Simplest, essicst N9 mieters.  Adde only one control without
| Tanhommplete with Motro §14. 00 pollibod Americun o arat s 91 -0

(g
¥ METRO ELECTRICAL CO., Inc.

Manufacturers of Metropolitan Radio Products

Newark N. J

Ouestions
Answered

t.nz Book answer all your questions about
radio. This boo contains 260 questions and answers—de.
tailed descriptions of radio equipment and how to take care
of it, and explanations of radio terms, symbols, diagrams,
formula tables, laws, regulations, etc. It is a bLook of
ready reference everyone interested in Radio should have.

Send for the Radio Quiz Book today. For a short time
we are selling it for $1.00. DMail letter with $1.00 nhow!
NATIONAL RADIO INSTITUTE DEPT. P. R.
1345 Pennsylvania Ave., N. W, Washingtoen, D. C.

Radio:

Let the Radio

ORIGINAL

NATHANIEL BALDWIN HEADSETS

Type C Complete

SPECIAL
PRICE $ 1 1 -'15-
with each pair of

FR E E—phoncs-—a $5.00
Sheltone Loud Speaker.
Phones can be used as head set or on
speaker. Both for less than
theregular price of the Bald- :
W"lS- ‘Cashwithorderor C.O.D. Q’ -

WALTER SCOTT, 10 St. Lukes Place, Montclair, N. J.




Geraco Phonograph Attach-
ment converts your Victrola
or Columbiainto an efficient
loud-speaker.

Complete . . $10

For sale through Jobbers
and Dealers everywhere

A trained ear or a knowledge of music are unnecessary.
Anyone can appreciate the Music Master Radio Amplifier.
The Wooden Hdrn gives a sweetened and mellowed tonal
quality to the reproduction that imitates the human voice
more closely than any other type of amplifier.

The principle was proved by ceaseless research of phono-
graph experts years before radio was a reality.

The specially designed reproducing unit found in the art-
metal base of the Music Master is attached directly to the
cast aluminum gooseneck, which, being a non-vibrating ma-
terial, carries the mechanically created sound to the wooden
horn, by which, beautifully enriched, the message is delivered
to the audience.

Complete, ready to attach in place of head-
phaones, no batteries or extra circuit required —
14 inch (Home Model) - * - & . $30
21 inch {Concert, Dancing, etc.) . % * . $35

Your dealer will demonstrate the Music Master. There's a thrill in store

for you when he does.

JOBBERS { A Music Master will be sent 1o members of the trade with full
DEALERS } privilege of return. Complete details and prices on request.

GENERAL RADIO CORPORATION

Makers and Distributors of High-Grade Radio Apparatus

CHICAGO

Write for description
and details of com-
plete line.

PHILADELPHIA
624~ 628 Market St PITTSBURGH

“ GERACO ' on radiec
. apparatus means that
it is thoroughly tested.

o and guaranteed.

>RODUCT:
PROVE DO!PR UcTS
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Amrad Variometers
New Price $3.75

Most efficient vario-
meter on the market.

No dielectric losses,
small mounting space
required. New auto-
matic machines used
in manufacture
brings their price
within the reach of
every Radio Fan.

Immediate delivery
on all mail orders.

$3.75
$3.85

New Loose-Leaf Catalog Now Ready
Write for your copy

LYNN RADIO CO.

Sixth Floor, Consumers Building

220 So. State St. Chicago, Il

Vari;)meter, less dial, - - - -
Vario-Coupler, less dial, - - -

DEPENDABLE {i@;} LINE

INSTRUMENT MAKERS SINCE 1909

PRECISION HIGH EFFICIENCY

CRYSTAL SETS

Guaranteed to receive local broadcasts with vol-
ume and clarity equal to any sets manufactured

- iﬁ e

TYPE *‘A* $1.25

. $5.00

Shownlncut) .,

TYPE “B* De Luxe .

Without Phones or aerjal

Sent prepaid upon receipt of express or postal
money orders,

Money refunded if not absolutely satisfactory,
Dealers and Jobbers write for discounts.

THE EASTERN SPECIALTY CO.
3552 N. Fifth Street, PHILADELPHIA, PA.

Kl CO Radio Storage “B” Batteries
for EFFICIENT Receiving

I, KICO *“B" batteries allow single cell variations

y means of switches mounted on panels. (The
first in the market with this feature.)

2. Alkaline type.

3. Rechargeable from your 110-volt A, C, line in
connection with the rectifier supplied.

4, One charge lasts from three to six months in the
detector plate circuit,

S. Neat, efficient and compact.

6. Unlimited life.

7. Your money bzck if unsatisfied within a 90-day

trial. (Plain)  (WIth Panels}
16 0l 22:70ltuenseunrsans veeee $850 ......
24 Coll 32 YOIt . vvrovrernrnenss 8.00 $12.00
BE Ooll 4B WOIto.servnvnenrnnrs 10.00 14.00
BO cell B8 WOIt...oovevevrernns 12,00 17.00
T8 ocell 100 wolt.....covevevonnne 18.00 21.00
108 osll 145 volt. ... .0, RPN 21.00 26.00

“A" and "B" Battery Literature gladly furnished

KIMLEY ELECTRIC COMPANY
1357 FILLMORE AVENUE  BUFFALO, N.Y.

WanTap

PATENT APPLIED FOR

Stops Interference/

Get rid of the interference that is spoiling your
evening concert. By using the “WAVE TRAP”
you eliminate it.

It isinstalled in a minute by changing only one con-
nection, and is md:spensable on any receiving set
with any type of antenna. Itis mountedon a formica
pane!l in a handsome mahogany finished cabinet
6x5x6 and is a high grade instrument throughout.

21 E,SOUTH WATER. S@
CHICAGO

Circular on request.

—L —F T L L L




Here's the
Comparison
of Fine
Adjustment Control
Range of
FIL-KO-STAT
With Rheostats
and Other Filament
Controls Clearly
Indicating How
FIL-KO-STAT
Excels, and Showing
Wherein it Permits
Perfect and Gradual
Current Increase &
With Infinite
Adjustments.

W"’/\W/y

W\
\§\‘\,- WZ ;‘ﬂ“""' ;“5/////
% # A\
~ msor -
—_— ™ A \__5_.'—

—
j —_——

\

CURRENT INCREASE PERFECT AND GRADINT

= LIKE THE RISING SUN =

Trade Mark Registered

Infinitesimal Control
Of Electronic Flow.

Definite Off

Indicating complete “A™
Battery disconnection.

Fine Adjustment
Starts wheretube begins to
function,

At Full On

Resistance practieally zero.

Absolutely Silent

Non-microphonic free of all
noises.

No Current Variations
Resistance constant at any
setting.

No Discs to Break or Chip
Resistance element 80 fine-

ly divided further division
impossible.

GUARANTEED!

The FIL-KO-STAT is to all
purposes *'fool proof.”’ Each
instrument is packed with
the maker's guarantee that
it will be replaced if broken
within one year.

Manufactured by

[J) {INSTRUMENT &)

HARRISBURG PA.
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Graphic proof of FIL-KO-STAT superi-
ority as shown here cun be hadin any labora-
tory equipped with Buresu of Standards in-
struments.

Practical proof of FIL-KO-STAT superi-
orityis evident the moment you put FIL-KO-
STATSin piace of the devices you now use te
regulate filament action.

i
CONT
EINFINITE O
ADJUSTMENT

—a step forward in Radio. Not an adaptation of some old
method of current control. Not a rheostat. A FILAMENT
CONTROL, distinctly designed to utilize the great tuning pos-
sibilities of the vacuum tube itself. FIL-KO-STAT regulates
FILAMENT HEAT. Gives absolute control of ELECTRONIC
FLOW, consequently permits FINEST TUNING POSSIBLE.
Perfect, gradual increase of ilament heat assures longer life
to tubes. Fine adjustment of fractional currents malkes it
ideal for Dry Cell tubes. Infinitesimal control of electronic
flow gives a corresponding fine adjustment so very essential
in DX tuning.

Say “FIL-KO-STAT" to your dealer today.” If he has none in
stock send his narne and your remittance direct to

FIL-RO-STAT PRICE 6OLE INTEANATIONAL DISTRIBUTORS

e, DADIO STORES

( a size
shown).  Takes CORPOWRATION
218-22Z W. 34th St. New York

little space on
panel. Can re-

place an}'.other WIRE ORDERS FILLED
control without TO 1OBRBERS ANID DEAIERS
redrilling. & B\

e "g‘- ."

£ THE ®
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Connection posts fitted with Fahnestoczk
clips and solder coutacts,
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No. 411

Na-ald De Luxe
No. 400

It’s the contact

that counts

The special phosphor bronze ¢lips
of the Na-ald W. D. 11 Socket
matntain perfect contact regardless
of any variation in tube prongs
and bases.

Moulded from genuine Condensite.
these sockets are made for use with
the famous W. D. 11 tubes, oper-
ated by a single cell battery.

The Na-ald De Luxe V. T. Socket
is of highest quality throughout.
Itslaminated phosphor bronze strips
press firmly with a side wipe action
on the contact pins, keeping surface
clean and insuring perfect contact.

These sockets retail
at 75¢C each

Scud stamp far dicl. small-space socket,
condecnscr and RF transformer elrculars

ALDEN MANUFACTURING CO.
Formerly Alden-Napler Co,
§2 Willow Street

Dept.
Springfield, Mass.

Crystal Receiving Set

g
I

e

$2.50

The Ritter Grand
Crystal Set iscvery-
thing that the be.
inner could wish
or. It will tune
up to 600 meters
and will receive
broadcasting st a.
tions from 25 to
50 miles. It is made
of the hest ma.
1 terial with mahog-
1 any finish, stands
six inches high and
{ has the guarantee
| of high-class re-
41 ceiving qualities
with a 100% rat-
| ing by the Tech.
4 nical Department
i| of‘PoruLar Rabpio.
! Free circular of
Y| set with instruc-
] tions on how to

dircet your aerial
gent upon request.
) Ritter rahd
ﬂ Sets arc sold - at

1 J. G. McCror
%to!es. F. & \J

Grand Stores and at all reliable dealers.

We Inwvite Jobbers’ and Dealers’ Inguiries

RITTER RADIO CORPORATION

232 Canal Street

New York City

mething Brand New
in Antenna Wire

$0)00

PER
HUNDRED
FEET

That will at once appeal to you.
It is different and better than any
makeshifts to date, being hard
drawn from the finest copper hav-
ing a corrugated surface with 10
collecting points on its circum-
ference. This gives a greater
collective and gathering surface.
The result is extreme sensitive-
ness, and an increase in the range
and clearness of any set from the
simplest crystal type to the finest
V. T. Receiver.

Packed in neat cartons of 100 feet,
200 feet and 500 feet.

Postage Paid

PRICES SMASHED

Each

sale has ercated new friends snd customers, wilth the

result that we now announce drastic reductions In our gquality

lines.

be surprised. You’'ll tell your friends,

Send card for complete 1list. You'll

All goods prepaid.
A sample saving follows—

Complete Regenerative Vacuum Tube Set

{Knocked down. Approx. range 1000 miles.}

Our price  Others
$1.75 $2.50

Panel 7" x 12”"—Bakelite—drilled.........
Cabjnet of 8 ply wood to fit shove Danel..... 1.50 2.50
Two 3" dials @ 33c caeh............ 70 1.40
16 switch points with nut @ l¢ each....... .18 A8
4 switch stops with nut @ lceach......... .04 12
8 nickel plated hinding posis @ 3e each.... .24 .48
2 gwitch levers @ 25c e¢h. . cvvevvenn.e. . .50 90
1 Ailament rheostat. Highest grade........ .65 1.10
1 varle-coupler with 7 multiple, 7 single taps 2,25 4.00
1 23 plate variable condenser. Built right... 1.95 3.50
1 tube socket—HIigh grade, ..........c.cn .45 .85
1 grid condenser and laak.......c.ecvaves .20 35
1 phone condenser ... ... e edeidtaaaaaaan 15 .30
1 support for tube sockot......ccc.... e .15 25
10 feet of spaghettl tubing @ 5¢ per foot... .50 B4
15 feet copper connecting wire, ... .. SEOA a0 .15 .30
Blueprinls showing detalls to assemble outfit .10 .25
$11.44  $20.12

Other articles taken at random from our list are:

Detertor ubes—Cunningham—New., NOT rebuilt $4.25
Amplifying tubes—Cunningham—2XNew. NOT re-

$5.00

DUt . veiiivvecnneraanas - X 1 ) 8.50
Transformer—Audie frequency, United........ 2.95 4.50
Variometer — Hardwood Stators 4%” square.

Assembled Workrite t¥pe..........cv... 2.45 4.00
Frost Fones ......2000 ohms.......oocvuree. 3.95 5.00
Dictograph ...... 3000ohms.......000uv... B.50 8.00
Stromborg Carlson. .3000 ohms...... tevaesras .05 7.50
Murdoek .........30000hms......cvvuuvuu.. 475 5.50
Holtzer Cabot ....2200 0hms, .. ...vcveuunnn 6.25 8.00
Manhattan .......2000 0hms....c.covivenns 4.95 8.00
Manbstlan .......3000 0himS. .. ..cviunnnnan §.50 7.00
Two stage amplifier—Knocked down. Cabinet

and drilled panel.......c.c00euun seoes 12,95 23.50
Blucprints giving detail of two stage amptifier .10 .2

Send for full let today or order from aboce. (oode sold

subfect to retwrnm for rebate or cxzchange. YOU SIMPLY

MUST BE PLEASED,

RADIO PARTS MANUFACTURING
Dept. ‘“‘P" 2150 Montclair

CO.

Detroit, Mich.
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AMD A FAMILIAR. ROTARY TYPL
DAL MOVEMEMT SHOwWM N
nmp:r_u DF REVOLUTI DM

GOMPARATIVE CALIBRATION CURVES
LAUNLLTRU) VARABLL LOnDEMDER

=

N

T/us Tells the Tale

Which Variable Condenser Is Best for Your Set

Up to 400 micro-microfarads—the
extreme capacity ordinarily employ-
ed in designing circuits for short
wave lengths—the CoNNECTICUT
Variable Condenser has over 300
degrees of dial movement.

‘This gives a working range two and
one-half times greater than that of
the plate type instrument. Dial
movement makes such
slight capacity change
that most accurate set-
tings are possible.
These features to-
gether with the neat-

Panel Type, J-108
$5.50 ;

ness of its design, the compactness
of its construction, the lengths of
its scale (350° against 180°), the
low waste of signal energy, the
impossibility of short circuiting, and
the way in which it is shielded
from outside fields, all combine to
give the ConnNecTicuT Variable
Condenser an immense advantage
over the ordinary plate
type of instrument,
and make it the most
practical improvement
you could adopt for
your set.

Portable Type, J-107
$6.50

Booklsy 100-F describing CONNECTICUT Variable Condensers
in detail awill be sent upon request

RADIO DIVISION

CONNECTICUT 8855

& ELECTRIC

MERIDEN

CONNECTICUT

COMPANY
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Eight years of strenuous service in the U, S,
Navy and Signal Corps have proved Bakelite-
Dilecto (xx grade) supreme for radio insulation,

bakelite -dilecto!" "

(A Laminated Phenolic Condensation P'roduct)
Makes the perfect radic panel.
Tough, durable and super-resistant.
Finished a smart, sleek black.
Machines readily.

Electrical'men can get B DX X cut and drilled to
your specifications.

THE CONTINENTAL FIBRE CO.
FACTORY: NEWARK, DELAWARE

Dealer Service From:

New York. 233 Broadway
Chicago, 332 8, Michigan Ave.
Pittsburgh, 301 Fifth Ave,
[ San Franciseo, 75 Fremont St,
Los Angeles, 411 8, Main St.
Seattle. 95 Connecticut 8i.

Cannot warp.

‘, Chl ‘Rad handbook
[ for thisAd'and 7 )

Because of the astonishing num.
ber of reguests for Chi-Rad’s
latest Handbook-Catalog, we are
forced from this date on to
make a small wrapping and
mailing charge.

In this Chi-Rad Handbook are
48 pages of valuable informa-
tion for every radio fan. It
includes the following:

1. Technical discussions of
standard radie apparatue and
squipment,

2, Complete instructions, in-
cluding diagrams, circuits,
and illustrations on "How to
Build a ‘Reinartz Receiver.”

3. Radio definitions, codes,
wire tables, etc,

Just wrap a dime up in this ad
and mail it to us today.

quests for books will be ﬁlled
in the order in which we re
ceive them.

Chicago Radio Apparatus Co.

415 S. Dearborn St.,
Chicago

Warren Radio Loop,
cut away to show
construction

Simpler,
Sharper Tuning with a

Warren RadioLoop

ERIAL and tuning device all in one, Tunes not
only to wavé length but to wave direction. An
aid to selection, Eliminates atmospherics. All

enclosed-—-dust and damp proof, fool-proof and sur-
prisingly compact, neat and durable. Write today
for Bulletin I.102, containing hookups.

A Type for Every Set
at the Best Dealers

Type-A* 187 (300-700 metors) 6 inches square-~mon-directional..... 810
Type-4-7238 (175-1000 meters) § inches equare—non-directional.. . $18
Type-R-2587 (300-700 moters} 18 inches square—directional......... $20
Type-BIL-2520 (200-18,000 meh.-u) with hone!’eomh eo:l ‘18 inche:
square—directional.. Y

s-ml l‘or lullolln I 102

V-DE-CO RADNID MFG. CO. pept. r. Ashury Park, N. J.

e i

Million Point Mineral

HWORLD'S GREATEST
RADiIO CRYSTAL

THE discovery of M. P. M. has revolutionized
the possibilities of ordinary crystal sets. Concerts
have been clearly heard over 600 miles. M. P. M.

is super-sens:twe——-reproducmg from every point on

} its surface. It increases audibility as well as radius,

and makes the purchase of an extensive tube set
unnecessary.

Send 25¢ and name of your Ra dfoDealerfor a sample M. P. M.
Crystal—concer!-tested and guaranteed. Address Dept. PR.
M. P. M, SALES COMPANY
247 8. Central Ave, Los Angeles, Calif.
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FIL-FONE SWITCH
One Installation One Movement for all Filament Control
No Jacks No Plugs No Separate Switches

Price, $3.00

Design and Circuit Connections Protected by Patents Pending

The Fil-Fone Switch is the latest addition to our remarkably complete
line of Radio Products. Designed for convenience and elimination of surplus
parts. Gives the operator perfect control of his tubes without noise or incon-
venience of plugging in phones from one stage to another.

The Fil.-Fone Switch automatically lights the filaments and connects the
“B” Battery and telephones to either Detector, first stage of amplification
or second stage of amplification as desired, with a positive and progressive
operation. It has an “OFF” position which disconnects the filament battery,
“B” battery and phones from the set.

This method of filament control is sure to be universally adopted in set
building because of its simplicity, convenience and saving of expense. Sold
ready for mounting, with complete wiring diagram.

Send for Free Descriptive Circular, F. F. S. No. I

{(Complete catalog of Radio Parts with useful Radio information sent on
receipt of six cents in stamps for mailing.)

The A-C Electrical Manufacturing Co.

DAYTON OHIO

Makers of Electrical Devices for Ower 20 Years
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Two sizes

No. 100—up to
100,000 ohms

No. 101-—up to

5 megohms

If the negative charges march too
slow or too fast from the grid, their
“footsteps” cause a ‘“‘sizzling” in the
phones. Control this leakage in your
set with the simple plunger-controlled
DURHAM Variables. Buy from

vour dealer.

Durham & Co., 1936 Market St., Philadelphia

DURHAM Variables
High Resistance

NnmMZOILVWUO>»mI

HP<ORVY> 20 =HZmwn

$8 LIST PRICE $8

2,200 OHMS LOUD AND
LIGHT WEIGHT CLEAR

Dealers May Send
$3.20 for Sample

Add 20 cents for postoge
MONEY BACK GUARANTEE

FRENCH MFG. CO., Seymour, Conn.

Amplification
Perfection
with all Standard Tubes

An Audio Transformer will give the
same results with all tubes which are
alike in A. C. Impedance and Amplifi-
cation Factor.

WD-11 ]

Uv-199 These tubes all have
UV-201-A rnearly the same A. C.
Uv-201 Impedance.

C-301

RADIO SPECIALS

B Vou will get better results from

Greenleaf Condensers. High-

mal grade, perfectly constructed.

s Greatly reduced prices for limited
time only.

3 Plate Variable Condenser...... $ .90
11 ¢ “ “o . 1.35
21 ¢ “ s . 1.55
43 “ g .. 2.25

Send Order at Once. Cash with Order
(FREE Radio Broadcasting List)

GREENLEAF RADIO CO., Dept. P-21

34 Merchants Row, Boston, Mass.

RADIO-PATENTS

Sho AMERTRAN

—universally acknowledged the great-
est of all amplifiers, gives the same won-
derful amplification curve with WD-11
dry cell tubes as with UV-201 Radio-

trons.
PRICE $7.

American Transformer Company

Designers and builders of radio
transformers for over 20 ycors

175 Emmet St., Newark, N.J.

Procured. Send sketch or model today for examination.
prompt report and advice. No charge for preliminary
advice. Write for free Booklet and blank form on which te
disclose your idea. Highest references. Promptness assured.

CLARENCE A. O’BRIEN
Registered Patent Lawyer 1036 Southern Building, Washington, D. C.

RADIO TUBES REPAIRED

We solicit your burned cut 6-Volt Radic Bulbs for repatrs.
Qur work 1s guaranteed.

REFILLED TUBES IN STOCK

Detectors. .. . $2.55 Amplifiers. . ..$3.00

RADIO TUBE LABORATORIES, INC.,

776 BROAD STREET NEWARK, N. J,, U. 5. A,
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Catalogue

REE

One copy of this complete Catalogue
of Radio Outfits, parts, Dictionary
of Radio Terms, ﬁlstruction Book,
and Guide to Successful Radio
Work—one copy is yours Free.

Simply write us a post card and
we will mail the complete book to
you Free, by return mail.

It quotes the lowest prices, amaz-
ingly low prices on everything for
the expert and the amateur. Every
improved part, the most up-to-date
outfits, everything that is needed of
the most modern type—at the low-
est possible prices.

It gives a list of broadcasting sta-
tions, and gives much information
about radio construction and opera-
tion. Every one interested in Radio
needs this complete catalogue and
book of instruction.

Why Pay Higher Prices?

Montgomery Ward & Co. has for fifty years dealt on 2
Money-Back basis, absolutely guaranteeing everything
they sell. With quality absolutely assured, why pay
higher prices elsewhere? Write today for this Free Radio
Book and see for yourself the Saving it will bring you.

One copy is yours Free. You need only write us a2
post card.

Chicago Kansas City St. Paul
Fort Worth Portland, Ore.

MontgomeryWard & (&

= The Oldest Mail Order House isToday theMost Progressive =




Ampliiving Receiver can be used with
mdoor or outdoor aerial, loop or Lightuing
plug. Operation is simplicity itself. Covers
all broadcasting ranges from 175 to 500 meters
wave length. A new departure in radio—non

reflex, non-regenerative, tuned radio-frequency.

7 South Western Ave.; Atlanta. Ga., Flatiron Bhig. ;. San

THE “Meclco Supreme” Radio Frequency

4h st Exclusive Canadian Representatlve, Scott Bros., Lt

MELCO SUPREME

Favored by Thousands
of Radio Fans

price $125

Amplification is extremely high per stage with
vut the slightest loss of tone quality. Neither
distorts the mterieres with. other
members of the radio audience. Single tuning
adjustments assure greatest degree of program
selectivity and most satisfactory long distance
receiving is permitted by this new system.

We also manufacture a complete line of standard parts.
Write to any of our offices listed below for catalogs
1001 and 1002 illustrating and describing all our products.

MORTIMER RADIO CORP., 114-116 Fulton Street, New York

Huntinglon, W. Va., 1028 Fourth Ave.: Phlladelphla, Pa., 636 Vietory Bldge.: Pittsburgh, Pa., 704 Granite Bldg. : Los Angeles,
Franclsco, Cal.. 709 Mission Street: St. Louis, Mo., 13 Scuth
» 332 St. Catharlnes St. West, Montreal, Que.

MULTIPOINT
(’atent 'ending)

A Synthetic CRYSTAL DETECTOR
sensitive over its entire surface
Ellminates ail detector troubles, Extraordinary clearnoss
ahd volume. Endorsed by radio experts and prese. Bold in
sealed packages only. Join the cver-increasing Rusonite fans.

Price. postpald. ted
S:-::itivo?uu iu:‘r:l:n't‘nd 500
RUSONITE CATWHISKER 250

t4-Karat Gold Multlple contact.
Supersensitive ... ... ...........

Order from your deales or direct from us.

Rusonite Products Carp., Pept. “P,” 15 Park Row, N Y.

DELFELCO
RADIO B
BATTERIES

ARE GUARANTEED

Small 2214V . . . . $2.00
Small 45V . . . . . 400
Large 2215V . . . . 3.00
Large 45V:. . . . . 550

Postage . Paid

DELFELCO  BATTERY CORP.

11 MEETING STREET PAWTUCKET, R. I.
e e e

%LE

NOTE THE INSULATED. BINDING
POSTS AND 7in. WIRE CONNECTOR

NOVO M™MFG CO.

LA24 W, 3371 ST, 831 50 DEARBORN 5T
NEW YORK CHICAGO

CATALOGUE

Make D X Records
With D X Supplies

This Catalogue should be called “Recipes
for Long Distance.” It was written to help
amateurs pull in the most distant stations.

To Get Your Copy
Write Department 16

D-X Radio Company

123 Liberty St. New York City

L4

el
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NO MORE STORAGE BATTERIES

The new WD-11 vacuum tubes requiring but a single dry cell to heat the filament have opened
up a whole new field in radio. Sets are now brought within the reach of vast numbers who
could not even consider them before. These new tubes differ in construction
4"\ from the older types of tubes and require dlﬂ’erent associated instruments. For

i this service we annonnce the following:

TYPE 300-A AMPLIFIER UNIT

A compact unit consisting of our Type 231-A Am-
plifying Transformer, Type 225, Filament Rheostat
and Type 282 WD- 11 Tube Socket mounted on a
nickel finish brass mounting. These parts are all wired
ready for the external connections. The mounting is
50 designed that the unit may be used on a table or
mounted behind a pane!l with only the rheostat knob
projecting.

Price . . . .. $7.50
TYPE 300-B AMPLIFIER UNIT

This unit is similar to the 300-A unit except that it is equipped with standard socket for
UV-20! tubes.

Price . . . . . . . . . . $8.00
TYPE 282 WD-11 TUBE SOCKET

A socket of molded bakelite arranged with positive contact springs to take the WD-11 tubes.
This is a socket in itself, not an adapter.

Price . . . . . . . . . 80 cents
' TYPE 255 RHEOSTAT

A rheostat of molded bakelite, not a substitute, for panel or table mounting, smooth in opera-
tion and attractive in appearance. Resistance 6 ohms, with current carrying capacity of 1.25 am-
peres. May also be supplied with a resistance of '35 ohms and a current carrying capacity
of 2.5 amperes.

Price . . . . . . . s . . $1.00
TYPE 247 CONDENSERS

These already popular condensers may now be equipped
with gear and pinion providing a vernier adjustment with
but a single setting. A low loss condenser with a microm-
eter adjustment at a fair price. Used in large quantities
by such representative organizations as the Western
Electric Company. Made in eight types.

Prices . . . $3.25 to $7.75

TYPE 231-A AMPLIFYING
TRANSFORMER

Remember that this transformer is particutarly suited
to the WD-11 as well as to the UV-201 and 201-A tubes.

Price . . . . $5.00 .
Send for NEW FREE RADIO BULLETIN 914-U and learn about these instruments

GENERAL RADIO COMPANY

MASSACHUSETTS AVENUE AND WINDSOR STREET

CAMBRIDGE 39 MASSACHUSETTS

Do not confuse the products of the GENERAL RADIO CO. with those of other concerns using the
words* General Radio.” The GENERAL RADIO CO. has been manufacturing radio and scientific instru-
ments for many years. It has no affiliation with any other company.

Standardize on General Radio Equipment Throughout
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F R E GRID, GRID LEAK, OR PHONE
FIXED CONDENSERS

Den't take any chances with inferior poorly constructed
condensers |

Every one of our variable condensers is perfectly

/A & fl s

made and carefully tested.
Prices are extremely low—but you must act quickly.
3 Pla

te Variable Condenser. . . .. .. ... . ... . $ .90
:' T, it B e 1.25
‘ Y RS Ar s R saiks 150
L8 R 3 T TE ey ynbae 2.10

(Free fixed condenser with every order)

Enclose cash or money order and goods will be shipped immediately
by Parcel Post.

LIGHTNIN’ RADIO MFG. CO., 2161 Mass. Ave., Cambridge, Mass.

Here'syouropportunity. Radioneeds

yvou. Win success in this fascinating field.
Trained men in demand at highest salaries.
Learn at home, in your epare time,

Be a Radio Expert

I will train you, quickly and easily, to design,
construct, instnlf. operate, repair, maintain, and
sell all forms of Radioapperatus. My new metheda
are the most saccessfyl in existence. Loarnto earn

$1,800 to $10,000 a Year
F R EE Wonderfal, home-construction, tube
receiving eet, of latest design.
Writefor'‘Radio Facts’ free. Engineer Mohaupt.

American Electrical Association
Dept. 54 4513 Ravenawood Ave., Chlcago

Super-Sensitiveness!

THB crystal is the “bull's-eye”
of your crystal receiving set.
Unless it is super-sensitive you
are wasting time and entertain-
ment and cannot “hit” the com-
bination for best results. Insist
uponthe genuine original Arling-
ton Tested"NAA"Detector Mineraﬁ.
They are carefully gelected from bulk
stock, individually tested and guaranteed
Buper-senstnve.

Galena, Silicon or Goldite price per
erysial, 25¢c. Sume mounted in brass cup,
- iloc. Obtainable at your dealer’s or sent

rect {post-paid} on receipt of price.

mwmm' &

Newman-Stern Building Cleveland

-
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F CUUMTUB
n RADIO SET

The set you always wanted—FREE
A real RADIO SET-—listen in on
Concerts, Lectures, Singing, etc. Can
receive messiages 75 to 100 miles.
and more.

RUSH your name and adaress
and we will tell I3Jrcou
HOW you. too, can get a VACUUM
TUBE RADIO SET
ABSOLUTELY FREE /(
Write today for K
FREE Radio Plan. x\
It’s easy—Great Fun! z
HOMESUPPLY CO. |

131 Duane St,__ 2(
Nent. 752. N. Y. City =l

77777711555 0%% WRITTEN 2 YR. GUARANTEE

Direct factory to user sales methods save you 50%
Highest quality material insurcs you 1005 service.
R} Every battery backed by our written two-year %unran-
tee. Youtake no risk. Batteries shipped expressC. 0. D.
for your inspection, Mail your order today— at once.
COMPARE TA{E%E PRIFES 3
¢ otber manufacturer of-
RADIO PRICES: ' fers such a hiﬁzh quality bat-

6 Volt, 40 Amps. $ 8.50 tery at such u low price. Save
6 Volt, 60 Amps. 10.00
6 Velt. B0 Amps. 12.50
6 Volt, 100 Ampa, 14.50

w‘ror cent on your hext battery
ah

wet better an. longer servica
=—buy 8 World Storage Radio
Battery. Writa today.

World Battery Co., 1219 S. Wabash Ave., Dept. 3, Chicago

dio Catalog

Our big stock of standard
makes of radio sets, parts and
o supplies, fully illustrated. Play
sate—buy standard equipment
from a reliable house. e ship
from stock.
Send $6.50 for genuine West.
= inghouse WD-11 "peanut’’ tuhe—
no storage hattery needed. 60 cents extra for signal
socket. $1.00 for Bradley Adapter. Wonderful results,

JULIUS ANDRAE & SONS CO.

In business since 1860
127 Michigan Street Milwaukee, Wis.

MAKE YOUR RADIO

OWN

RECEIVING SET

EXJOY the concerts, market re-
ports, latest news, ete., a8 pent
out by Iarge broandeasting statlons. This NEW copyright
hook, “EFFICIENT RADIO SETS.” ghows how to make
INEXPENSIVE set for recelving wireless broadcastings. Sent
postpaid for 25c. Address J. C. Dorn. Pub.. 725 8. Dearborn
St.. Dept. 110. Chicago.

VARIABLE CONDENSERS

43 Plate capacity .001 « « « $1.865
23 Plate capacity 0005 . . . 1.45
3-in. Dial, to ft, 25c.

Futly Guaranteed. Money order or Check

MORGANSON ENG. CO. BRSok2YN.R-Y.
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An Improved RHEOSTAT
another PACENT development
SIMPLE — STURDY «—FINELY ADJUSTABLE — EASY TO MOUNT
You'll welcome the many advantages a few seconds. The wire element will
in the new PACENT RHEOSTAT. safely carry 114 Amp. continuously.
It is beautifully constructed, flawless The base of the rheostat is heat-re-
in performance, the simplest to as- sisting and will not crack or warp.
semble or take apart when mounting. The rheostat turns with the smooth,
The turn of one screw separates the  “velvety” feel of precision instru-
two units (as illustrated). Unit 1 con- ments, making perfect control easy.
sists of the pointer, knob and shaft Another instance of PACENT qual-

moulded in one piece. Unit 2 remains ity at reasonable cost.
intact when rheostat is separated, per-
mitting the careful contact adjust- The PACENT Potentiometer (same
ment made at factory to remain un-  size and incorporating all the advan-
disturbed. Changing from panel to tages of the PACENT rheostat)
table mounting is simply a matter of Catalogue No. 88, $1.25.
WRITE FOR DESCRIPTIVE BULLETIN P-4
DON’T IMPROVISE—“PACENTIZE”
INCORPORATED
Executive Offices: 22 Park Place, New York, N. Y.
” BRANCH OFFICES Canadian and British Licensees:
Chicago Washington, D. C. Colonial Radto, Lid., Hamilton, Can,
Philadelphia Minneapolis Members Radio Section, Assocl.
San Francisco St. Louis ated Mfrs. of Elecirical Supplies
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“How 1 Located
My Trouble”

“I COULDN'T ‘figure out what was

wrong with my radio set,” states a
Fitchburg business man whose experience
is interesting because it shows how one
simple little adjustment will sotnetimes
make such an amazing improvement in re-
sults.

“I had erected my antenna in just the
right way, had connected up my different
instruments with the greatest care, had
added improvements that were designed
to bring my apparatus to the highest pos-
sible perfection,” he continues.

“I spent a good many hours talking over
my problems with dealers and experts. I
followed one suggestion after another. But
still the same old trouble!”

Do You Have This Trouble?

“In spite of all my efforts, when I wanted to
hear some particularly interesting broadcasting
program, other stations kept breaking in; I found
difficulty in getting long distance points; and
intermittent squeals, whistles and howls would
persist, no matter how I tuned or adjusted my
dials,

“] was pretty nearly convinced I'd have to get
some high-priced installation man to come out to
my home and set me right, when purely by
chance I happened to pick up a copy of PoPuLAr
Rabpio—and thumbing through its pages I found
the very answer to my problems!

“There in black and white, diagrammed an/
explained, was a simple, practical suggestion
that turned the trick for me.”

The One Best Way to Get Results

Many other radic enthusiasts, too, who want
to get the most out of their sets have found in
PorurLAar Rapio many an idea and practical sug-
gestion that has made a world of difference in
their enjoyment of this fascinating pastime, and
saved them hours of experiment and costly error.

A Massachusetts radio enthusiast

tells of a happy discovery that
* finally

solved his difficulties.

If you don't already subscribe to PoPuLar
Ranio, don’t miss this opportunity of getting the
magazine regularly at your permanent address,

A year’s subscription will save you money
over what you would pay on the newsstands, and
will bring you the magazine every month, rain
or shine.

Your Questions Answered FREE!

Then, too, as a regular subscriber, any'!ques-.
tions you wish to ask of the Technical Editor
will be answered free of charge. This is dne of
the most valuable features of PoPurLAar Rapio’s
service, and is the same service for which non-
subscribers pay 50 cents for each question asked.
and they say it's worth many times what they.
pay. Vet you can get this same added service
absolutely free.

The Coupon Entitles You to This Service

Simply fill out and mail the attached coupon
today and your subscription will start with the
very next issue. If you have some problem to
put up to our Technical Editor now, send in your
question with the coupon and he will be glad to
straighten you out. This is a privilege to which
all subscribers are entitled, and we want you to
take full advantage of it.

But do not delay sending in your subscription.
(Get PoruLar Rapio regularly each month and
don’t risk missing any of its scores of helpful
and practical suggestions.

1
POPULAR RADIO 4-23 b [
9 East 40th Street, New York City

Please put me down for a year’s subscription to I

PopurLar Rapio, beginning with the next issue. I |

am enclosing $2 in full payment, which also en-

titlet me to 71’« use of your Question and Answer |
1

e |

Department,
S 11 [N GG 0D 0n B0 EG 0080 08 LD AD G0 DG a A0 D000 Ba6 00000000
Address. ..... 0.t iiin e it er et i
{No extra for Canada. Foreign countries
l RA 25 cents postage extra.)
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The Vital Organs of a Radio Receiver

are |

Transformers. Condensers, and the Vario Coupler.

In the

JEWETT SUPER-TWELVE

These and all other parts are of:

SCIENTIFIC DESIGN
FIRST QUALITY MATERIAL
EXPERT WORKMANSHIP

resulting in a Super Non-Regenerative Receiver, Superior in

TONE, SELECTIVITY, CLEARNESS, EFFICIENCY.

Without Distortion, Howling, Screeching or Whistling.

Price $75.00 in Mahogany Jewett Mfg. Corp.
or Walnut Cabinets Newark, N. J.
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A Heap of Radio Equipment
That’s Yours Cost Free!

You have a few friends Get your own equip-
who are not yet on ment cost-free. You
our subscription Vacuum may have these
list. Just send us Tuvbe standard radio parts
their subscrip- U V-201 in exchange for a
tions and or C-301 few minutes of

help your- For 9 Subs. your spare time.
self. It's easy!
Two Audio
Inductance Frequency
Coils Nos. Amplifying
L'izfgo?gld Transformer
B For 7 Subs.
For 7 Subs. or £5ubs
001 G E CH
Variable Potentiom- Vernier
Condenser eter Rheostat
For 3 Subs. For 3 Subs. For 3 Subs.
O | Mi Fil
ne f 1ca ilament
Megohm Grid Vacuum Control
Leak Condenser For 2 Subs Rheostat
For 2 Subs. For 2 Subs. ) For 2 Subs.

During the past month more unsolicited sub-
scriptions to POPULAR RADIO have been
sent in than during any other single month
of POPULAR RADIO’S history. There are
thousands of other radio enthusiasts who
would be mighty glad to invest only a two-
dollar bill in a year's subscription to

POPULAR RADIO—a 12 months' service that
brings radio instruction, new hook-ups, gen-
eral articles and radio short-cuts invaluable
to every enthusiast. Send in their subscrip-
tions and make your own selection from this
heap of radio equipment. It won’t cost you
a penny.

POPULAR RADIO, Inc. Dept.41

9 East 40th Street

New York City
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DEALERS SAY THE S-P-2
RECEIVER IS SELLING FAST!

With a list price of $85.00 the S-P-2 RECEIVER is fast becoming the favorite of

dealer and user alike. Demonstrated superior to regenerative receivers.
The S-P-2 RECEIVER has already been tested to the most severe

tests and dealers all over the country are delighted with the results. Distributors for !

The S-P-2 is truly the SUPERIOR RECEIVING SET on the g.{radionnszlles éz Eng. Co. '
: eeper Radio Corp.

market today and has been proven far and away in a class by Jowstt Mia ‘Corp.

itself excelling any regenerative receiver now offered costing A B, C.

$125.00 to $180.00. Pacent Elec. Co.

ieb &
THE LIST PRICE [S BUT $85.00 WITH AN ADDITIONAL | 35hiebgr & Jensen

CHARGE OF $15.00 FOR THE ADAPTER. Penn Radio
. . . Atwater Kent
The S-P-2 isa complete Receiver of radio-telephone and radio- Iniogi“h&rg er
telegraph signals over a wavelength range of from 180 to 650 Efec::oose
meters, using three tubes, viz.: detector, one stage of ragio fre- Mitchell-Rand
uencyamplificationand one stage of audio frequency amplification, Callophone
i bR & 4 HESR . Amer. Radio & Research Corp.
An Adapter representing an additional stage of audio frequency amplification, Baldwin Radio
added to the S.P-2 Receiver AS SIMPLY AS INSERTING A TUBE INTG Dubilier

A SOCKET. Without nccessitating the change of a single binding post. wire

orbatterics or headphoncs!  The S.P.2 Adapteris a basic patent and is WHOLESALE ONLY

thoroughly covered.

\’/CDMP_LUE with

ADAPTER. »

DEALERS :
Write for Catalogue 1014

| N

PITTSBURGH RADIO SUPPLY HOUSE

963 Liberty Ave, Pittsbursh, Pu.  E:i5e52%,




LASTS S5 YEARS

Without replacing any part
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PATENTS PENDING:

HE dnvention is chiefly in the composition of the plates and construction of the battery boxes, which are
of hard rubber moulded into ten comnpartments. Size 2% x 3 x 4% per unit. Illustration shows its very
sound and rigid construction.

The plates are especially treated with a newly discovered chemical that eliminates howling and screeching,
otherwise known as electrical static generated in every known type of dry '*B” Battery. A single charge will
last approximately six months. Recharged in a few hours to its original fuil capacity. For less than }: cent
the battery is thus ready for another six months’ use.

The enornious amount of energy in this battery enables the vacuum tube to make weak signals exceptionally
loud and clear. You cannot appreciate the difference unless you have made a_comparative test. Where used.
for high power for C. W, transmission no choke ceils are required, as there is no A, C, himming or motor

generator noises,
ASSEMBLE IT YOURSELF

The battery is shipped to you partly assembled; all you have to do is to connect the plates together, which
takes less than ten minutes. Any boy of ten years can do it. Instructions with each hattery. Connect to any
lamp socket or farm lighting generator as per directions and within a few hours you will have a hattery that is
superior to any on the narket. Give it a trial.

One single unit—23 volts—varlable from 2 volts up.....$4.26
Two single units........ $8.10 Four single unita.._ ..... 15.25 Six single units........ $22.25
i 8o ddaas RETD

Thres % . “° ........ 11.75 Five & LY== 18,50 Beven * v

Rectifier for
A. C. current
35¢

D. C. current
requires none

L] ._?(,

N

., % 1 .~

FREE— - . Completely Assembled
Big catalog of parts @ F W N Two year written guarantee
and sets RADIO EQUIPMENT MFG. €O, with each battery

1663 JEROME AVE., NEW YORK CITY




