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A PAGE WITH THE EDITOR
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 installations for the Navy Department during the
war. He is the inventor of the push -pull
oscillator circuit, and was formerly an associate 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 forerunner of the modern radio telephone.
Our readers may be assured that their problems have been worked out by a Man Who
Knows.

WITH this issue POPULAR RADIO authoritatively announces -as it might have unauthoritatively announced some months ago-that it
.has the "largest certified circulation of any
radio magazine."
*

*

*

POPULAR RADIO 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 established as indisputable facts. Circulation claims
that cannot be proven are (to quote the Editor's honored professor of English) "both interesting and convincing-particularly neither."
*

*

*

"THERE is need at present for a suitable
name for that particular type of broadcasting
which is based on wired wireless principles,"
writes Major -General George O. Squier to the
Editor. "Every day sees the necessity for a
word which should express as clearly as possible the idea involved and distinguish it carefully 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 suggested here is `wirecast' or 'wirecasting.' Perhaps you or some of your readers could suggest 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.
*

*

*

*

*

*

*

-at

*

vincing proof of the regard in which the magazine is held that the Editor could ask. Principal
John H. Frizzell of the High School for Boys
in Reading, Pa., for example, recently "experimented" with the magazine by having-it come
to the school 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 experiment is a decided success. The magazines are
worn out before the month is half up, and not
from carelessness in handling, but from reading. The boys like it. It has gone 'over the
top' with a bang."
*

*

THE Editor's appeal to our readers to dispose of such of their radio 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
least to the extent of sending
along some useful parts?

THE extending use of POPULAR RADIO in the
schools and colleges is perhaps the most con-

*

*

"My boys think that there is no paper that
compares with POPULAR RADIO 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.

*

*

EACH. day brings additional evidence of the
esteem in which POPULAR RADIO is held abroad;
so many eminent European scientists are now
numbered among our contributors that the
magazine is assuming an international character. "I can assure you that we have no wireless 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.

*

THE rapidly extending recognition given to
the articles in POPULAR RADIO 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
Commerce on January 2, lists no less than six
articles in our January number alone as "among
the more important papers of interest to the
professional radio engineer which have recently
appeared in technical periodicals."

*

*

*

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

I

Editor,
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that matters bad weather
when 6Radio entertains?
R2.18 Magnavox Radio with
18-inch horn: this instrument is intended for those
who wish the utmost in
amplifying power, for large
audiences, dance halls, etc.

$60.00.
R3.14 Magnavox Radio with
14 -inch horn: the ideal instrument for use in homes,
offices, amateur stations, etc.
$35.00.
Model C Magnavox Power
Amplifier insures getting

the largest possible power
input for your Magnavox
Radio. 2 stage - - $55.00
3 stage - 75.00
When you purchase a Magnavox product you possess an

instrument of the highest
quality and service.

RADIO'S broadcast schedules deserve
the finest reproduction which science
can provide.
The construction and quality of Magnavox
Radio products make them supreme -and
their prices bring them within the reach of
every serious radio user.
Magnavox Radio products can be had
of good dealers everywhere. Write
us for copy of new illustrated booklet.

The Magnavox Co.,

Oakland, Calif.

New York: 370 Seventh Avenue

To THE EDITOR OF POPULAR RADIO:
I HAVE 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.

Chancellor, University of Pittsburgh

1

ARE LIGHT WAVES AND ETHER WAVES
AFFECTED BY GRAVITY?
For years scientists have been trying to find out whether
the lines of the sun's spectrums actually do shift in positions because of the gravity of the suns Some day Dr.
Einstein's theory may be further substantiated by means of
a spectroscope used in connection with such instruments as
this Hooker telescope at the 1It. i!'ilson Observatory.
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NUMBER 4

RADIO and RELATIVITY
An Explanation of Ether Waves in the Light of the Einstein Theory
FOREWORD

The now famous article, There Are No Ether Waves, 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 POPULAR RADIO 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 reader
can

understand.- EDITOR.

BY E. E. FREE, Ph.D.

JUST 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 pictures of waves in the ether or of electrons 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 experience, out of things which we have actually
seen. We could have no mental picture
of the solar system unless we had sometime seen round things like oranges or
billiard balls, and had seen things in rotation about a center like the rubber balls
that boys whirl on the end of strings.
The peculiar difficulty of understanding the Einstein theory is due mainly to
the fact that we cannot apply to it this
customary process of making mental pictures.
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 allowed, and that even the. door knobs
were square. And imagine a child
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How the Course of

a Cannon

Ball Looks to a Person on Earth

To an observer on our globe and traveling with it the path of the projectile fired
perpendicularly appears to be straight up and down.

brought up in this rectangular house; a
child who had never been allowed to see
a sphere, a child from whom all experience of roundness had been kept.
This child would not be able to understand 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 understanding 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 way, is not the only way. You
have, for instance, a fairly good idea
of honesty. You know it when you encounter it. You understand it at least
as well, probably, as you understand the
solar system. Yet you 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 dó, 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

T'C)I'CL:AP h_AllIO
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-and How the Same Thing Looks

to a Person Located off in Space

But to an observer on another planet, the projectile's path appears to be curved; the
missile returns to the earth, 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 devised 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 Morley 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. Michelson 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 greatly, 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 supposed 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 express 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 I 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
"yes." 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 million 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

we cannot learn. Thus we are entirely ignorant, 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 façade 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 something else. A train cannot merely move
ten miles. It moves ten miles relative
to the earth'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 notions of space, a doubt induced by the
failure of the Michelson -Morley experiment to find evidence of the supposed
wind of ether blowing through the matter 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. Michelson and Morley had found, you remember, 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 sane. So Einstein 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 expressed 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

.

POPULAR RADIO

From a photograph made for POr /LAIC

If

247

ßspio

ARE THERE TWO ROCKS HERE, OR ONLY ONE?

time and spate are eliminated, 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 unit.

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 baséd upon an assumption, the assumption 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 meaningless 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 Einstein 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 assumption, 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 question. 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 constant 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 mathematical description of the universe without making any assumptions whatsoever?
Einstein thought that such a way might.

/-
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be found and he set himself to the problem. A partial solution appeared in 1911,
the final theory in 1915. This is the theory 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 assumptions at all, neither the old -time assumption of space nor the assumption
of constant light velocity nor any other
assumption. From this expression for
simple 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 mathematically. If you know the mathematical

law of falling bodies you can calculate
easily the time required for a stone to
fall from the top of the Washington
Monument to the ground. Similarly, if
you know mathematical laws of the universe, 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 apparent 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. Instead 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 altogether. But during an eclipse the stars
near the sun can be seen and their positions can be photographed accurately.

From a drawing made for POPULAR Remo by Arthur Merrick

IS OUR UNIVERSE BUT ONE OF MANY, EACH FOREVER
UNKNOWN TO THE OTHERS?
If the Einstein theory is correct, rays of light may curve around the inside of the
universe and return to where they started. Perhaps there arc ,nary universes, each
forever unknown to the others, because there is no ether or other light -carrier in the
space between them.
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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 30,00o 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 years to produce one ounce of light!

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 deduced 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 picture 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,

POPULAR RADIO
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that all human senses 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 infirmity. Therefore he knòws that things
are not really as they seem to him. just
so. 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

Relativity Theory. The main one of
these is the deduction that the real universe has -the nature of a four- dimensional something which the relativists call
a "continuum," meaning thereby no more
than a something which exists everywhere 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 inferring about the nature of the con tinuum if you study carefully an illustration 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 certain 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

.r.

Courtesy of Premier Productions, Inc.
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WHAT ARE THE INTERVALS BETWEEN FLASHES
FROM A LIGHTHOUSE?
a fundamental conclusion of the Einstein theory that both time and position are

purely relative; consequently this question would be answered differently by a man
traveling overhead in an airship than by a man on the earth.
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THE FAMOUS "RELATIVITY TRAIN" DEVISED BY DR. EINSTEIN
The famous scientist proved that an imaginary train would SEEM to change in length
at various speeds when measured with a beam of light. Even one of our earthly
railroad trains would seem shorter if it could nnove fast enough. At a speed of
100,000 miles a second the train would seem to lose nearly half its length.

of Lincoln is the real object and that the
crude impressions of the other two observers are wrong? Not at all. All
three appearances can be accounted for
if we are all looking at a three dimension
object
penny-and no reasonable person can doubt that the penny is the
corresponding physical reality."
"Similarly," he goes on, "an observer
on earth might see and measure something, perhaps a group of stars, and might
find it to be an oblong block. An observer 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 -dimension sómething and that both the
oblong view of it and the cubical view
of it are partial views; are three- dimension aspects of the real thing just as the
three separate appearances of the penny
were two- dimension aspects of something

-a

that had actually three dimensions."
A thorough mental grasp of this illustration 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 present 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. Having only one eye he will not receive any
visual impression of solidity. Everything 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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SOME DAY SOME SUCH MACHINE MAY MEASURE
THE WEIGHT OF LIGHT
So delicate is this apparatus in the Bureau 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 England calculates that the sunlight received each day by the earth
weighs about 160 tons.

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 relativity. He concluded with the following
the position of the one -eyed man. Be- words, the somewhat free translation because of some incompleteness of our ing my own:
senses we can observe things only in
Bringing everything together we can say
three dimensions. We see things now this: According to the General Theory of
space itself is endbwed with
from this aspect, now from that one. Relativity
physical qualities; in this sense, therefore,
We never see them as they really are. an ether exists. According to the General
space without ether is unthinkable;
Only slowly are we becoming clever Theory,
for in such a space there could be neither the
enough to infer something about what propagation of light nor the possible existhey really are.
In POPULAR RADIO for July, 1922.
Now what does this mean for the
tIn PoruUR RADIO for November, 1922.

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 allowed to touch, will he be able to
infer that the penny is really a
solid three -dimension object, his perceptions of which were all one dimension
short.
As regards the real nature of things,
we are all of us, the relativitists say, in
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fence of measuring rods and of docks. It
would be impossible, therefore, to have separation 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 property of a ponderable
medium, the property of possessing separate
parts, the history of which can he followed
through time. The property 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" corne, I
think, to mean practically the same thing.
This ether-continuum is the substratum
of reality. It is the inmost nature of
things. By very definition it is not perceivable 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 continuum 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 merely one aspect of the continuum. They

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 abstractions. The mind revolts at thus abandoning 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 colorblind man were to recover somehow his
power of seeing hues? May we regard
the ether problem as fit material for scientific study or must we give it up?
Let Sir Oliver Lodge answer these
questions. He wrote in 1921:
are ether.

Whether the properties 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 perhaps 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 be
arrived at, and think that pure mathematical
abstractions, glorified and complicated sufficiently, can be an ultimate embodiment of
physical laws or can adequately express the

facts of Nature... .
We cannot be forever satisfied with a
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.
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How to Use Your Radio Set
on Your Vacation Trip
In
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a near issue of POPULAR RADIO one of the most experienced
radio experts in the country will tell, in specific terms, how to set
up your receiving set on your motor car, on your pleasure boat
and in your camp -and how to avoid the difficulties that will confront the inexperienced fan who is not forewarned and forearmed against them.
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"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

THE 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 two points of
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 perhaps the more useful, especially when

it is necessary to use rather poor aerials
for receiving.
The second point represents a possibility 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 conceivable types and, in the absence of
competent instruction, were allowing
them to oscillate continuously and slightly
off-tune from the broadcasting wave-
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lengths, it was nearly impossible to receive a complete radiophone program.
Of course these unskilled users themselves 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. Occasionally 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 receiver with the feedback set somewhat
below the oscillating point, and if this
is done it will cause no inconvenience

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 wavelengths without either readjusting the
amount of feed -back or losing the benefits 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 regenerative amplification or in the production 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 radiation of interfering waves from his reWith these arrangeceiving aerial.
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 amplification resulting, in part, from neutralization of circuit resistance. As they
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A SIMPLE CIRCUIT THAT INCLUDES A REPEATER TUBE
1 -A
circuit with one stage of tuned radio frequency amplification with
regenerative detector. This is the "hook -up" of the set pictured on the page following.
FIGURE
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THE AUTHOR ILLUSTRATES THE "HETERODYNE -SEARCH"
PLAN OF TUNING
Mr. John V. L. Hogan is seen adjusting the wavelength of the plate circuit of the
amplifier tube with his right hand, while controlling the regeneration in the detector
circuit with his left land. The `heterodyne-search" plan of tuning may be used with
this set, without causing interference to other sets 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 resistance ; it is consequently desirable to
use these circuits with an antenna
which is itself of sufficiently good design 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 is connected the input circuit of the repeater
,

tube, as shown ; the grid potential can
be controlled, from 0 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.

POPULAR RADIO
In the first place, there are two sets
of circuits that can oscillate independently. The whole idea is to prevent
the first tube (repeater) and the aerial
from generating oscillations, and to confine 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 I..-L4) td
adjust. But once the proper constants
are chosen and the outfit is correctly set
for reception of some particular wavelength, it will not be found difficult to
tune tb 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 L2 as far as possible from L, and
tò couple the aerial coil L, to secondary
L,. This makes the set a simple two circuit regenerator with inductive feedback, 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
L3 and L*. Of
course .the final tuning should be done
with quite weak coupling between L, and
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 L2 and
and the co- ordination of
the adjustments throughout the set.
This will not be difficult if the operator 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 adjusts C2 and L2, 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 L2 and L, and
the same kind of variable condensers
for C2 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 regenerative detector circuit. This circuit will be found to be casier to tune than the circuit
shown in Figure r.
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From a photograph mado for
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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 you 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
adjusting each instrument.

set C2 and L, to the same values that
have just been determined to the best
for Ca and Ls. 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 potentiometer set at a point well toward the positive end (so that the aerial cricuit will not
oscillate) and then forgotten, until the
operator wants to make a substantial
For smaller
change in wavelength.
variations the condensers C2 and C, are
handled, just like the primary and secondary condensers of an ordinary two-

for

circuit tuner, and the couplings 1.2-L,
and Ls-L, are handled like the primarysecondary and secondary -tickler couplings of such an outfit used' with regeneration. He can throw these circuits
into oscillation .by moving L, nearer
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

L
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the potentiometer contact is kept far
enough toward the positive end to prevent 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 signals, 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 L2 -L, is slightly reduced
and the oscillations will be radiated as
interfering waves.
Proper operation of this outfit requires 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 completeness 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 C1, C2 and C, of 0.0005
microfarad maximum capacity, preferably fitted with verniers ; coils
L2, L,
and L, each 50 turns of No. 22 B & S
magnet
wire
double -cotton -covered
wound on paper or bakelite tubes of 3%
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

L
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two or three 22% 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 selectivity, by using the circuit of Figure 2.
The elements are the same as before,
except that C2 and L2 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 arrangement the only important variables,
once the set is adjusted to approximately
the best condition, are
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 potentiometer 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 he 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 MILES ON A $40.00 SETT

C
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The next number of POPULAR RADIO will announce -and describe in specific detail
the most efficient receiving set that can be made for a low price; the remarkable
new "Four- Circuit Tuner," the new invention of Laurence M. Cockaday. It can
be made 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 it makes possible a sharper
tuning than any set that has .so far been developed. Order your May number from.
your newsdealer TODAY!

AN AMATEUR WHO BECAME AN EXPERT
years
Fifteen
ago Mr, Dottie was a typical radio fan in Providence, Rhode Island.
His interest in experimental work in both ionisation and in. pure electron vacuum
tubes led to numerous inventions; he is now chief engineer of the Connecticut Telephone and Electric Company, in charge of its radio research activities; the "Dome
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 ions instead of electrons; described by its inventorHAROLD P. DONLE

ANUMBER of years ago we completed a survey of the field of radio receiving. The purpose of this study
was to determine the relative opportunities for improvement in the several subdivisions of receiving apparatus. The
conclusion reached was that a great margin for advance existed in the process
of detection. The phenomena of rectification were not completely understood

apparently, and the efficiency of conversion 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 detector 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 oscillating 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) characteristics 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 performance of each has required
a complete set of operational characteristics 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, incorporates many of the features worked out
during the research just outlined.
In this very tube we have a non- amplifying vacuum tube detector of remarkable sensitiveness and stability. When
using this tube in a properly designed
two -circuit receiver, we invariably reproduce 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 account 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 obtained in this tube by a breaking up of
this charge when radio frequency impulses are impressed on the detector ; the
;
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result is a relatively great change in the
steady value of the current in the collector- 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 prevents 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 reception by others; it is not capable of adjustment 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 christen 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 tribe, a button of metallic sodium. Connections to
the electrodes are provided by way of
the three wires that are shown the second filament lead is brought out through
an external heating coil H mounted outside of the tube proper.
The filament current passing through
this heater serves to maintain the sodium
anode at the correct operating temperature. 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 portion 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 filament and the anode is drawn from a 6
volt storage battery, in the .tubes now
available, and is controlled by a rheostat 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 signal strength. No by -pass condenser is
needed across the telephones (or transformer primary, if an amplifier is used)
C

A F

THE PARTS OF THE TUBE
F is the filament, connected in series
loith the heater element H, which heats the
anode A, causing it to give off ions that fly
over to the collector plate C. All of these
elements except the heater are enclosed in the
FIGURE 1;

inner glass shell.

for

no radio frequency currents appear
in the anode circuit. The anode current
is about 150 to 200 microamperes.
The most interesting thing is, however, the connection and behavior of the
collector circuit. 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 collector.
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 some ten times the normal anode current. To control the collector current conveniently a variable opposing or neutralizing potential is introduced by means of a potentiometer across
the filament battery. The larger this
neutralizing e.m.f. the smaller the collector 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 interrupted. 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 signals is much greater than with grid tubes,
and gives us not only a convenient way
of measuring directly on a meter the intensity of quite weak radio waves but
also an easy method of operating a telegraph 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 sets
are made from the rear.

dred miles away, cause a drop in col- ceedingly loose coupling in the receiving'
lector current of about 50 microamperes; tuner. As is well known, this produces
it is simple to arrange a relay to be oper- not only a high degree of selectivity but
also gives great freedom from impulsive
ated by such a current change.
The large effect which signals produce interference produced by static or nearby
on the collector current makes it feasible spark stations. Further, the intensifier
to place the telephones directly in the has a valuable frequency- selecting power
input circuit. In this case, the anode cir- of its own; adjustment of filament curcuit includes nothing but its battery and rent and collector potential permits disthe collector becomes both input and out- crimination between neighboring waveput electrode. The collector circuit is lengths by increasing the sensitiveness of
one of low impedance, however, and the the tube to any particular desired wave
usual telephones are not suited to it. frequency within its range. As built for
Their resistance also interferes to some broadcasting reception the tubes may be
extent with tube operation, so that it is adjusted to give maximum response to
better as a practical matter to place the 360 or to 400 meters and at the same
telephones in the anode circuit. Never- time to be poor detectors of interfering
theless, for a given resistance in the col- signals on 600 -meter or longer wavelector circuit signal responses are as loud lengths. The net result of these several
with the telephones in the input as in possibilities is to give a practical and
the anode circuit.
easily secured selectivity that is much
One other operating feature should be higher than is ordinarily required.
mentioned- selectivity.
Experimenters whose only experience
Although with the intensifier we have with detectors utilizing ionization phe
no way of reducing circuit resistance by nomena has been confined to grid tubes
regeneration, the extraordinary sensitive- containing gas are likely to believe that
ness of the device permits us to use ex- any ionization effect must be of unstable
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or transient character. A little work with
one of the intensifiers will quickly demonstrate 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 characteristics and the operation, of which is
uniform throughout the period of use.
Control of the ionizing anode temperature gives us complete control of tube
operation, and in order to keep an intensifying detector adjusted to maximum
sensitiveness for hours at a time it is
merely necessary to set the filament rheostat at a value that will maintain the
requisite heating and to adjust the collector potentiometer at the best point for
the particular signal strength and frequency, and leave them there.
As may well be imagined, we have had
our own troubles in producing a tube of

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 example, 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 sensitiveness than has ever been reached, yet one
which cannot produce interference. Continuation of the investigation is showing
further possibilities of increased sensitiveness, 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 stability, selectivity or responsiveness of the
this kind.

new tube to radio signals.
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FIGURE 2

The electrical connections for the set that makes use of the intensifying properties of the
new tube. This circuit has proven of exceptional sensitivity in detecting radio signals.

SIDE VIEW

PANEL VIEW

TOP VIEW
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If you

own a crystal detector set, you know how troublesome it sometimes is to find
the "sensi ive spot" on the crystal. Here is a 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 to Make a Crystal Detector from a Spool
By ALBERT GRUBER

MANY 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 1/
inches of the dowel pin, spread paste on
one end and place in one end of the
spool a distance of % 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 support.
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 efficiency of the detector.
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A Revelation of Some of the Wonders That Radio Holds in Store
PHOTOGRAPHS are now being sent by radio. As soon as the process is
speeded up, motion pictures may be similarly sent. We may shortly see on
the screen distant news events almost as soon as they take place; we may
see at eleven o'clock in 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-which contains the first detailed description of the remarkable
invention of C. Francis Jenkins.- EOtroR.

BEFORE 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 carne 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 perfected 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 image
on the screen only when the film is
stationary ; the whirling shutter wheel
suppresses the rest, but does it so fast
that your 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 essentials of the motion -picture machine would
seem enough achievement for an in266
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ventór. But if Mr. Jenkins invites you
to a movie show in his laboratory on
Connecticut Avenue, Washington, D. C.,
you will find a new kind of machine.
The shutter wheel is conspicuous by its
absence. There is no shutter; the light
plays ón 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. It 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 is the only new part.
Have you ever been in the old fashioned houses that still have prismatic
ornaments suspended from their chandeliers? Or do you remember a little of
the physics of light that you learned in
your high-school days? If so, you will
know that the direction of a ray of light
is changed by passing through a prism ;
that is, the ray is bent toward its base.
It is this property of the prism that is
used in applying the prismatic ring. A
beam of light projected through the revolving prismatic ring will he refracted
from one side to the other with the ring
as the hinge.
In the Jenkins continuous motion -picture 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 projected in this way, the action on the
screen seems to be continuous.
This principle and these rings are
used in the apparatus designed for sending pictures from place to place by wire
or radio. The essential difference in the
operation of the continuous motion -picture machine and the apparatus for sending pictures is that the picture transmitting apparatus projects the picture a
small portion at a time, while the motion picture machine throws the whole picture
on the screen at the sanie 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 beans of light passes
through both prismatic rings at the intersection. 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 working 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 apparatus 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 converge the light, and a light sensitive cell.
Do you remember the invisible eyes
that guided our troop ship convoys across
the Atlantic during the war?
This was accomplished by light sensitive substances, and it is this class
of substance that is used in Mr.
Jenkins' transmitting set. When a selenium or thalium salt is in the light it allows a greater amount of current to pass
through it than when it is in the dark.
The light sensitive cell that Mr. Jenkins

r..sk-
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An ordinary nitrogen -filled lamp was the
phide. When the prismatic rings impinge source of light and the photographic
the picture point by point upon the light negative was placed between the lamp
sensitive cell, the different light values and revolving prismatic disks. To and
of the different points cause variations in fro the picture was thrown by the disks
the electric current passing through the until in six minutes every point in the
cell. This current of varying intensity picture had been projected onto the light
is fed into a land telephone or radio sensitive cell across the room enclosed in
transmitter and sent by wire or 'radio to a protective cage or screen. Between the
the receiving apparatus, just as though prismatic disks and light cell there was.
it were a modulated current produced by a "chopper," which consisted of a rapidly._
talking into a telephone transmitter. It revolving perforated disk interrupting
may be transformed into radio frequency, the current in such a way that it produced_
it may be amplified ; the only essential a variation. This caused an audible telething is that it reach the receiving ap- phone signal in radio receiving sets that
paratus with the same variations of in- were tuned in on the proper wavelength,
425 meters, that was being used.
tensity.
Radio fans have been able to hear the
The Jenkins transmitting apparatus
has been in operation at NOF, the Navy picture being sent.
In the radio picture receiver, the inDepartment's radio station at the Naval
Air Station, Anacostia, D. C. Various coming current moves a small mirror.,
photographs and line drawings have been The extent of this movement depends
sent to Mr. Jenkins' laboratory on Con- upon whether the current represents a'
necticut Avenue about five miles away. light or dark place in the picture that
is now using is composed of thalium sul-
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THE WHIRLING GLASS RINGS THAT PERFORM THE WONDER
These two glass discs (one of which revolves roo times as fast as the other) literally
"pick a picture to pieces." The "piece?' consist of horizontal lines of light and shadow
that are traced from the filin and are flicked across the screen at the rate of r6 coinplete pictures a second. The inventor, C. Francis Jenkins, is shown operating the device.
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THE BELIN APPARATUS RECEIVES A PICTURE BY RADIO
The sliding arm, seen in the photograph with the two wires attached, slips across the
rotating drums and records the picture that is being transmitted. It is the invention of
a Frenchman, Edouard 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 synchronization of the revolutions of the disks
is, of course, necessary to prevent distortion of the picture.
An ordinary spark or arc radio telegraph transmitter will transmit black and

white or line drawings by the Jenkins
method. The distance that such a picture can be transmitted is limited only
by the range of the set. For the sending of photographs with their minute
variations of tone, a high-grade telephone
broadcasting transmitter, such as that installed 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 transmission. Where the voice canbe broadcast, the photograph can go also. Sim::
ilarly photographs can be transmitted by
the Jenkins method over ordinary telephone wires at ordinary frequencies or
at carrier frequencies such as are nowt/
used on long -distance toll lines.
In one respect the transmission of
photographs is simpler than that of the'
sound; there is no f requency variation in
photograph transmission,, as the varia-
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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 variations 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 magazine use.

Motion pictures and "seeing by radio"
are described by Mr. Jenkins as the next
step in his process. To make still pictures 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 appear 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-

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 intensity of light 200,000 times a second.
This would divide the path of the horizontal motion into over a hundred different 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 been hard at
work on the problem of sending drawings 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 Jenkins, 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 as 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 original 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 ordinary cylinder phonograph and which
is propelled by clockwork in much the
same way. Resting on the cylinder there
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HOW THE JENKINS DEVICE DRAWS PICTURES WITH
PENCILS OF REFRACTED LIGHT
Figures i and 2 show how one disc throws a pencil of light slowly down the film
while the other disc throws one in swiftly drawn horizontal lines. Figure 4 illustrates
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 vertical motion across the picture to be sent.
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The FIRST MAN TO SEND A PICTURE BY RADIO ACROSS THE OCEAN
%Dr. Korn, the inventor, transmitted a photograph on June 7, 1922, from Sanpaolo,
of
Italy, to Bar Harbor, Maine. The apparatus translates the picture into a aseries
typing
on
and
printed
stations
the
receiving
at
code letters, which are decoded
machine that makes dots of varying 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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A SPECIMEN PICTURE AS IT IS RECEIVED
The numerous dots of varying degrees of black correspond to code numbers; this
picture is produced by typing the dots to conform with the code numbers. Less that
zo sises of dots arc used.

Now the transmitting device is sending only electrical current, and this cylinder 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

cylinder, 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 current, the mirror swings back to the original position and sends its reflected ray
through the opening in the screen and
the microscopic hole in front of the revolving cylinder carrying the sensitized
film.

In this simple black and white system
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From a photograph made for Porrr.nrt RADIO

THE JENKINS RECEIVING SET IN OPERATION
Here the radio impulses are being re- translated into light beams and flashed across
the screen, in the form of quickly moving lines, by the two rotating discs-thereby
re- creating the pscture with. lightning -like precision.

there are just two positions of the mirror so far as the receiving film is concerned. 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 oscillates rapidly
with the variations in the current and as
the receiving cylinder with its sensitized
film turns, a continuous spiral of exposures 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 manner and this is wrapped on the cylinder.

The cylinder is then placed in hot water
with the result that the gelatine of the
print adheres to the cylinder in accordance with its own degrees of blackness
while the unexposed gelatine 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 variations 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.
Obviously, the opaque screen permitting the
light to pass through or be shut out from
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the selenium. A current of electricity
longer be used. In its place, a screen from a battery passes through the seleof graduated transparency is employed; nium, and its resistance is varied by the
that is, it varies from opacity at one end values of the light.
Each variation of resistance
which
to transparency at the other, and the inin
this
would
be
case
there
seventeenreflected
light
tensity of the beam of
which filters through it and is converged controls a key which drops to print a
by means of another lens onto the sen- letter on a tape the instant it is actuated
sitized film depends upon what part of by the electric current, and the latter
this screen it strikes. The variations of corresponds to the particular shade -of
the surface of the sending cylinder are the photograph.
In "coding" a picture about 1,000'lëttranslated into variations of current intensity which vary the tilt of the mirror ters are used. These are gro,uped by
correspondingly and the screen varying spacing into about 300 "words" which
the intensity of the light which makes are sent by radio or by telegraph to any
place. They are received by an ordinary
the record.
Dr. Arthur Korn, professor of electro- telegraph or radio operator or by an autophysics at the Berlin High School of matic telegraphic receiving apparatus.
To decode or turn this word message
Technology, is the inventor of a process
of transmitting photographs that depends back into a picture a Korn decoding inupon reducing the picture to dots that strument is necessary. This is a form
can be coded and sent over telegraph of typewriter into which a sheet of paper
wires or radio like any other message. about twelve by fifteen inches in size
The New York World recently repro- is placed. With the printed message beduced such a photograph sent from Rome fore him the operator copies it on the
keys ; these, however, do not print letto Bar Harbor, Maine.
Prof. Korn, on analyzing photographs ters, but dots of the sizes and shapes
and half-tones, realized that for prac- corresponding to the letters. As the code
tical purposes all the values of light and allows for the blank spaces between the
shade could be reproduced with from 15 dots the result is a very much enlarged
to 20 sizes of dots. He took the dif- half -tone reproduction of the original
ferent sizes of dots and gave to each a photograph.
In speed transmission the Jenkins apletter.
The machine which does the coding paratus appears to be far superior to
is quite complex. The Korn apparatus both of the other methods that have been
uses a point of brilliant light traveling described. While the Belin and Korn
over the photograph, being cut on and methods may be used for commercial
off rhythmically by a commutator in such transmission of still photographs, it is
a way that it strikes the picture at ac- difficult to imagine their use in the transcurately spaced points. An ordinary mission of motion pictures by radio. But
cabinet-size photograph receives the light a complete picture in one -sixteenth of a
at about 1,000 points. The light pass- second by the Jenkins apparatus does
ing through the negative falls upon a bring motion pictures and vision by radio
selenium light- sensitive cell, the quantity into the realms of the possible. Mr.
which passes through depending on the Jenkins also claims that his apparatus
darkness or lightness of the film at that is the first that can send and receive a
flat picture, a requisite to the perfection
point.
The cell is placed in the transparent of seeing by radio.
It is hard to restrain the imagination
cylinder on which the negative is coiled,
when
the perfection of the Jenkins
light
the
revolves
and as the latter slowly
that passes through the negative falls on process is assumed.

the recording cylinder entirely can no
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VARIATIONS OF THE "MAGIC BOTTLE OF RADIO"
Tlu, large tube, A, is used for transmitting; the small tube, B, is used for receiving
only.

Both, however, operate on the saine principle and both contain the sanie three
filament, a grid and a plate.
essential elements

-a

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

ANEWSPAPER man once interviewed a

doctor who had evolved a highly scientific 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
carne into the reporter's eyes and he replied:
did until you commenced to
"Well-er
talk about it !"

-I

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 introduction 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 democratic 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 increased, and if it is made negative, the plate
current is decreased. The grid voltage is thus
very effective in controlling the electrons flowing 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,

as shown in Figure 21" -and off he goes I
All that is very well-and highly useful to
readers who can follow him. But for the beginner, a clear conception of what takes place
within the vacuum tube is more difficult to
get. High and low vacuua (hard and soft

LET us imagine the vacuum tube as a

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 suction fan (a cold plate with a positive
charge delivered by the "B" battery)
which draws the heat toward it, so there

tubes), evaporation of electrons, grid potential, voltages, negative and positive charges,
saturation points and the like are terms he
does not really comprehend.
So in order to understand the delicate action of this twentieth century marvel, we will
have to liken it to something familiar in everyday 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 regeneration or "feed- back "; in the third we will
explain amplification (cascade), and in the
fourth we will explain high- frequency oscillation.

street running from east to west.
Let us imagine it as a one-way street, in
which traffic can move only in one direction.

Let us imagine that this street has
been completely housed by glass and all
the air pumped out of it, leaving a
vacuum.
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THE ELEMENTS OF A VACUUM TUBE
Here are shown the various parts of the tube-the cylindrical plate, the spiral grid
and the filament, together with the other structural details of a tube which may be
used as a detector of radio impulses.

POPULAR RADIO

278

Front a photogrnph by J. A. Weeks

When the Grid Is

POSITIVE

The tube may be likened to a one -way street at one end of which is a suction fan
(the plate) which is drawing the runners (the electrons) toward it. The grid may be
likened to a gate, which lies 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 general 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, because
it traversed a vacuum ; there was no gas
to ionize. Prof. James A. Fleming, of
England, first employed this flow of electrons in wireless telegraphy as a detector
of weak radio signals. He found that
when radio frequency impulses,* intercepted 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
the rate of more than 20,000
that vibrate too fast
a second -for the ear to hear; audio frequencies lie

-at

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 frequency impulses being introduced into
this one -way street in the most efficient

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 feeble high f requency impulses caught by the antenna
through the gate, so that a more sensitive action would result.
This De Forest gate was a most pecu-
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From a phota`raph by

J. d Weeks

When the Grid Is

NEGATIVE

When the gate is charged with negative electricity, the gate (the grid) rises to block
the runners (the electrons), thus decreasing the number of runners who get through
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 imaginary shutters (varying polarity), so that
when it wanted to allow electrons to pass
through, all it did was to open the shutters. When it didn't want the electrons
to get through it simply closed them.
Bear in 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 electrons only as I see fit. I, too, have a mission 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 then into the

street so that they will control the oneway stream of electrons flowing therein
"These radio impulses that come
through me are made up of successive
positive and negative charges of electricity and inasmuch as electrons flow
only one way in this street -there is a
flow of negative electricity only
the
negative half of the radio frequency imz
pulses that come in through me repels the
negative stream of electrons from the filament. Thus the negative frequency impulse causes my shutters to close, preventing the passage of electrons to the plate.
"But," continues the De Forest gate,
"when the radio frequency impulse is
positive (and every other one is), it
causes my shutters to open, and the electrons dash off the filament and pass

-
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through me to the plate. That is, these
high- frequency impulses, patterned by the
voice at the transmitting station, so control this one -way flow of electrons that
the current flowing in the plate circuit
(the output of tube) follows the general
contour variations of thè high -frequency
carrier waves, flows through the telephone receivers and produces diaphragm
vibrations. And these vibrations push
and pull the surrounding air; causing
sound waves to be produced.
"Thus," emphasizes the gatè, "I am
the absolute master of the situation.

Harris

&

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 electrons. 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. \\'hereupon, by the aid of phone eceivers,
sound waves are created and the listener
hears the message that was spoken by
someone who was hundreds or thousands
of miles away."

Ewing

UNCLE SAM DESIGNS A SPECIAL HOME -MADE RECEIVER
FOR HIS LIGHTHOUSE KEEPERS
No one who has not actually 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 Bureau of Standards has just issued detailed instructions for the building of a set
that is especially adapted for this purpose; it contains three spider -web coils, condensers, a i %-volt tube that operates on a dry cell, and a "B" battery. The set is self contained, and requires only a short antenna and a pair of headphones.

DEY CELL

HE.4OPf/ONES

-1:6-BATTERY
2ECE/V/NG SET

1

From a pholosraph made. for POPOLAH Rapto

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 directions for building a really efficient receiver that is selective and economical
to operate. The set may be built by any beginner at a cost of $25.00 or less.

By LAURENCE M. COCKADAY, R.E.
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 consequently make an inordinate number
of mistakes. This little set here described is simplicity personified; indeed,
one of its best features is the fact that
the builder can easily make the coils himself 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

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/ -volt "B" batteries.
The set will tune sharply, in spite of
the fact that it has such a simple wavelength 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.

281

POPULAR RADIO

282

FIGURE

1

This diagram shows the electrical connections of the singletube scl.

H

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 builder may easily determine how
to mount the instruments in the correct places
and how to connect them properly in the electrical 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 instruments than those listed are used, the only
changes necessitated will be in the different
spacings of the holes drilled in the panel for
mounting them.
tapped primary winding, consisting of
45 turns of No. 18 S. C. C. copper wire.
B-secondary winding. consisting of 65 turns
of No. 18 S. C. C. copper wire. (A and
B are wound on a composition tube
inches in diameter and 534 inches long.)
C-variable condenser .0005 mfd. (This condenser may be any reliable make in which
the spacing between 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.)
D-filament rheostat, 5 ohms.
Al, Cl and
antenna switch knob, secondary tuning condenser knob and rheostat knob, respectively.
socket.
F-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

A-

3/

Dl-

E-

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

K- phosphor - bronze

contact fingers, for
sockets. (See Figures 2, 3 and 4.) A regulation socket may be, used instead of
E and K.
binding posts.
Vif- switch points. (See Figures 5 and 6.)
N-small brass brackets. (See Figures 2,
4 and 6.)
0-peep -holes viewing the filament of the
vacuum tube. (See Figures 5, 6 and 7.)
composition panel on which the instruments are mounted.
Q- cabinet, made of hard wood.
R-taps on the primary coil for antenna
tuning. (See Figures 3 and 8a.)

L-

P-

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 Figures

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 Figure 7. The holes outlined here with a double
circle should be countersunk so that the flathead
machine screws used for fastening the instruments 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
of instruments that have to go through the

holes.
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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 panel 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 the. shelf
(as shown in Figure 2) for the socket, and
the holes for the screws which secure the contact fingers K.to the shelf should be bored and
tapped. The fingers K are then 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

When the panel is drilled it may be given
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 he left with its original shiny -black
finish, if care is exercised so that it is not
scratched during drilling.
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
(Cl) 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 Figures 3, 4 and 6), and the small dial Dl should
be attached to it. (See Figures 4 and 5.)
The seven binding posts L may then be ina dull finish by
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.Z'/z "

-+

92 ;4

2fA"

A

(1)7

>,tya

FIGURE

2

This diaprant shows the dimensions of the metal brackets and contacts; also the
correct shapes for bending. Pieces G and N arc i /r6 -inch brass. Pieces K and I
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 shown at F.
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Top view of the set, showing the structural details for mounting the coil tube,
the rheostat and the vacuum tube shelf. The binding posts are inserted throught
the panel and fastened tight with brass hexagon nuts. The condenser 1 is supported by the wiring itself.

(see Figure 2) and fastened as shown in Figures 3, 4 and 6. The grid leak H should be
inserted in the two holes made in the contacts 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 Dl. 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 53
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 S. 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 outside again, as shown in Figure 8b, and proceed to wind on 65 turns of wire that comprise 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
coil 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 5 and 6.)
The antenna switch knob Al is fastened in
place as shown in Figures 3, 4 and 5 and then
the assembly work is complete except for
making the grid condenser J. (Complete instructions for doing this were given in the
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FIGURE 4
View of the set from the right side, showing how the shelf is fastened to the two'
brass brackets G by two screws which are threaded into the edge of the composition shelf. The coils are supported by means of two small brackets N.

October issue of POPULAR RADIO on page 24.)
It is much better to use mica dielectric condensers than the paper condensers. Any good
mica grid condenser of .00025 mfd. 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 Connect the Set
Start by wiring the Marnent 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
will know that that wire is completed correctly. 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 been made -all the connections on the
diagram will have been covered with a colored 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 connect 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 antenna and ground binding posts as shown in
Figure 1.
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The layout for the front of the paw!. 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

best to use a water pipe for a ground.
To operate the receiver, turn on the filament
of the tube by revolving the knob Dl in a
clockwise direction until the correct filament
brilliancy is obtained. Set the antenna switch
Al on the correct contact point for the wavelength 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 Cl until the desired signals are
heard. Final adjustment with the filament
knob Dl will boost up the strength of the
signals to a maximum.
It should be remembered that the tuning
with the dial Cl is very critical and the dial
should, therefore, be rotated slowly and carefully. 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 -Il 1% -volt filais
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The rear view of the panel. The condenser C is mounted directly underneath the
coils A and B, with the socket shelf right alongside of it. This arrangement does
away with long connecting -wires which are a detriment to tuning efficiency in a sel.

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 cell for a considerable 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 distance 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.
DON'T do a sloppy job on the set ; it is

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

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
you do decide to make it. Read the
article through carefully enough times to
become familiar with the design and construction.
Go over the list of parts and check off
the material you may have on hand
already.
READ
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The above drawing gives the details for drilling
the panel P. The holes outlined with a double circle
should be counter -sunk so that the fathead screws
will be flush with the panel surface.
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The dimensions for the cabinet.
Give this drawing to a cabinet
maker and have him do the work
for you.
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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 together and everything in readiness for
the job.
START 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 sticking to details all the way through.
Ir you are a beginner you will probably 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 improve and you will reach out for greater
and greater distances. This means that
you will have been learning to tune it
better and better. Learning 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.
CONSULT

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 sanie

mmuier as

ordinary tube.

FIGURE

9

The top part of

this diagram
shows

how to
make a tap. It is
squeesed together
with the pliers
after the coil is
completed. T h e
lower portion of

the

shows
coils

diagram
how

are

the

started

and finished.
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THE REMARKABLE NEW

"Glow"
Transmitter
The microphone without a
diaphragm -an instrument
which contains no moving
parts and which converts
sounds into electric currents by means of a vibrating column of ions
By DAVID LAY

THE "PILLBOX" MOUNTED
IN ITS CASE
The inventor, Dr. Phillips Thomas, is a consulting engineer, 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 present 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 Westinghouse Research Laboratories.
I saw this transmitter -a short time
'Announced for the first time in

March, 1923.
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ago at KDKA, the Westinghouse broadcasting station at East Pittsburgh. I
heard it work. Unless I am much mistaken, it is destined to be one of the four
or five important radio inventions, perhaps the single one which will add broadcasting to the permanent amu ?èlnent repertoire of the United States.
The new transmitter looks like an
ordinary drugstore pill box. You could
put half a dozen of them in your pocket.
One end of the pill box is open, or rather
this end is closed önly 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 inflection 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,
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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 broadcasting. Thus will pass into history one of
the great worries of the broadcast impresario ; 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 music, 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 piccolo to the growl of the double -bass, but
they vary also in quality, in what musicians 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 contrive, somehow, to get each tiny shade
of sound into the ether wave which carries his concert to the waiting audience.

With the usual types of transmitter
this is worse than difficult; it is impossible. 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 reproduces 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 problem 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 vice versa. The
transmitter picks up sound and converts
it into electric energy. The earphone receives electric energy and converts it into
sound.
The trouble with broadcasting heretofore has been that the transmitter did
not do its part of the job very well. It
has failed to convert the sound waves

RES/STOB

THE PHENOMENA OF "THE TALKING ARC LAMP"
Electrical
connected
the arc B
Here

291

students will remember their laboratory experiment in which two arcs were
in series with a generator and a resistor; when the arc A was spoken into,
(which may have been located in another room) repeated the spoken word.
was another case of sound waves that were picked up by means of an
electrical discharge.
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perfectly intó 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 energythe transmitter, the telephone, the microphones-operate by means of a vibratory
diaphragm.
Consider the ordinary telephone transmitter. 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 explosion or from a deep and powerful
organ note. The back and forth vibration 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 important point is that there must be a
diaphragm. And if the diaphragm fails
to respond perfectly to each tiny vibration of the sound waves, the conversion
of the sound into electric waves, its
transmission by telephone or its broadcasting, 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-

tain number of vibrations a second.
Any material substance which will vibrate
in response to sound waves has a certain 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 resonant 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 transmitters, 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
is not enough. The highest note of the
piano has over 3,500 vibrations a second. The orchestra goes higher (for
instance the piccolo, on its highest D,
reached a pitch of 4,750 vibrations a second). 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 large
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 translate them into electric pulses and they

.40
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Westinghouse

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 confronted Dr. Thomas. All existing transmitters 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 diaphragm 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 -current arc lamps in the same circuit together with certain condensers and inductances. 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 physicists.
Evidently the arc converts sound
waves into electrical waves by variations
of its arc length due to passage of currents 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 discrimination. 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 contixuous
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 research and the perfection of a multitude
of details. It was necessary to discover
what voltage and amperage of the discharge 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 adequately 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 operated by direct current. The gap length
is only a millimeter or two between
terminals of a special alloy. The voltage used is about 3,000 volts, but the

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 conversions of sound vibrations, perfect modulation, 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 vibrations 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 receiving 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 scientific investigation. There is, for instance,
much talk about the means of communication between insects. It seems evident
that insects can communicate with each
other in some way which we do not
understand. There are two suggestions.
One, due to Dr. E. P. Felt, State Entomologist of New York, is that insects
may be able to communicate by electromagnetic waves, by radio. Another suggestion 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 vibrations 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 innumerable 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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"The radio engineer will be the prophet and the architect of a new
social era, the inventor of the first successful system for the education
of all the people."-MAJOR-GENERAL GEORGE O. SQUIER.
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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.
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THE WIDELY -KNOWN. "REINARTZ"
TYPE 'OF RECEIVER
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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
(2QK). Mr. Ransom completed the set in two
evenings' work at home. Immediately upon
connecting it to his antenna and ground, he
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 is the spiderweb
combination inductance. It consists of two
coils in one. The plate coil is wound on 9
spokes on a 2% -inch center by weaving in and
out between the spokes. Taps are brought out
at the 15th, 30th, and 45th turns. At the 45th
turn the coil is broken and a lead 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, 5th. 6th, 7th, 8th, and 9th turns to the
antenna switch; a tap for the ground connection is 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 variable condensers may be
used. These condensers usually have a capacity
of about .0005 mfd.
Lt this set the coil is centrally mounted on
a bakelite panel with the antenna taps located
directly beneath, and the grid and plate taps
above.
The variable condensers are fastened to the
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 connections are run in straight lines in a workmanlike 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 mfd.
D-2 mica fixed condensers, .002 mfd.
E -2 mica fixed condensers, .0005 mfd.
F-60 turn coil, of No.

18 S.C.C. wire, wound on a
-inch tube and tapped every 20 turns
variomeber
filament rheostats

G-

J-

354

P -double circuit jack
Q-honeycomb coil, L -200

R-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 reproduction 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:
CI and C2-high voltage condensers, .002 mfd.
C3 and C4-bypass condensers, .0005 mfd.
series condensers, .0003 -4 -5 mfd.
C5 and
C7--grid condenser, .0005 mfd.
C8 and C9
condensers, 1 mfd.

('6-

-filter

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

13-C.W. transformer, 750 watts

E-

C. D and
honeycomb coils, L -200
B1 -high voltage winding, 1,500 volts

center tap
B2- filament winding, 12 volts
F and G -iron core chokes, 13/., henries
I -grid leak, 2,500 ohms
voltmeter, 0.15 volts A.C.

KH- ntilliameter.

L- thermo-couple

0 -500

each side of

M.A.

ammeter, 0 -5 amperes
M-jack for microphone transformer and chopper
N -key jack
aluminum -lead chemical rectifier, borax solution,

0-

48

PI and

jars

P2-4

Q and R

pole double throw switch
radiotron 50 watt tubes

-UV -203

POPULAR RADIO

From

photograph made for

299

L

Porrrxn BeDlo

ROTARY
Srs r/oNARY
PLATES , 'PLATES
M

TAT/MARY
PLATES

r0
ROTAQY

PLATES

-

1A
c
R

A REAL "DX" RECEIVER

Long -distance receivers that are built by the
amateurs themselves are usually wonderful
pieces of apparatus, both as to design and construction; 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 following parts:
coil, 25 turns No.
A-primary
on a 3g -mch tube

18 S.C.C.

wire wound

coil, 60 turns No. 18 wire wound on
B- secondary
the same tube with
-inch separation between

y

A and B

C- variometer

D-variable
E- variable
F-mica
G

-grid

condenser, .001 mfd.
condenser, .0005 mfd.
grid condenser, .00025 mfd.
leak, 2 megohms

H -audio frequency amplifying transformer

I--1filamentcircuit
rheostats
jack
twoK- binding
T

posts

and

1

single- circuit jack

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

REPORTED TO BE THE "FINEST AMATEUR STATION IN THE WORLD"
This "three in one" radio station (its three call letters are 844Q0, 8BSS and 8XH) is
owned and operated by C. B. Meredith of Caaenovia, 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

THE down -east farmer who tied a pair
of his hip boots to the first telegraph 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 America.
If there were more of this type of individual who look to every new invention 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 international amateur communication by
radio.
It should be remembered that these
tests were conducted by the radio amateur who knew more about "wireless"
ten years ago than the vast majority of
fans know today. Even without regeneration or vacuum tubes he was a
"stickler" for the technique of the game
and lost no opportunity to acquire technical knowledge. The amateur is a type
which developed soon after arconi'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
transatlantic tests. When 6KA, operated
by F. E. Nikirk, of Los Angeles, California, loped 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, announced:
"Did we? I'll say we did!"
That the tests were a success beyond
the amateurs' most hopeful dreams became evident long before the final reports had been prepared by the operating department. The first successful attempt of the British and French stations
to transmit their signals to this country
also gave evidence of the ability of American amateurs in reception, so that the
results were highly satisfactory for all
concerned. Although only three foreign
stations 2FZ (the Wireless Society of
Manchester) ; 5WS (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
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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 began to make ready for the final test of
achievement; instantaneous two -way
transmission of complete messages by the

Ur G. n,¢es

ONE OF THE FIRST STATIONS
TO BE HEARD OVERSEAS
Harry Collins at work in his radio station
cAIW, at Babylon, Long Island. His small
transmitter, 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 messages 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 American 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 compared 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 reception.
With amateurs of all countries alive
to the possibilities of long- distance communication with amateurs of other countries 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 necessary
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

citizen of one country to talk with a private citizen in another country with the
same ease that one radio amateur now
communicates with another a few hundred 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 continents 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 ; reports 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 surprising 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 apparently 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 private 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 messages than now, and his parents, who
may not be so well initiated into the
mysteries of radio, are going to be astonished by the achievements of his inexpensively 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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EFFICIENT AMATEUR ANTENNA

Radio station 8SP at Fairmont, West Virginia (owned and operated by A. Kisner) is
noted for its reliable long-distance work. One of ils outstanding features is its novel
cage antenna with two smaller cage lead -ins, one at either end.

astonishment at the thought of communicating 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 experimental 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 people in South Africa and South America.

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 generation. 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 amateur
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 Signal Corps and also stationed in Washington. I discussed with him the future
of amateur communication and mentioned

'
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casually that we -àmatëñrs -would be one
day chatting with each other via transatlantic amateur radio. He said that he
thought it would be possible and that he
hoped the French Government would permit amateur transmission, which up until this time it had not. All this has happened 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
!

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 stations during the transatlantic tests represented a collection of home -made parts,
carefully tuned for greatest efficiency.
During the preliminary tests, Mr.
Maxim often referred to his own set
(lAW) 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 transmitter consisting of four 5 -watt tubes
with which we were able to squeeze about
two amperes into the "toy antenna" consisting of a four -wire cage with wires
spaced about one and one -half inches

Fr,rn a photograph made for POPLAR IIDIO

A YANKEE AMATEUR WHOSE SIGNALS ARE HEARD
BY HALF THE GLOBE
Here is J. O. Smith, at the helm of his record- breaking station at Valley Stream,
Long Island. "J. 0." has tried out about every kind of circuit and all of the various
types of transmitting tubes. But it does not seem 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 Litchfield,
Connecticut. The powerful C.W. transmitter at the left was heard on five evenings
in succession 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 lAW had been heard
by amateurs in France, he exclaimed :
"My ideas and training on radio will
need smoothing out and some explanation for this low -power business of transatlantic communication will be forthcoming."
Station lAW was one of the last to
give up the old spark, but with the coming of broadcast listening and for fear
of unjust complaints and criticism because of spark interference, Mr. Maxim
changed over to C.W. in time to avoid
any such happenings, and the good showing was the cause of his remark that
the spark at lAW 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 December 21st, 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 "getting 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 antenna 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. It 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 inductance, and used no other ground connection 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 account 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 possibility 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

necessary arrangements and conducting
the preliminary tests. Preliminary tests
are necessary because the weak points
are thereby located and readily reinforced. As an example of what is possible, a message may be started from
London, England, picked up on the Atlantic Coast of the United States, relayed 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" acquisition 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 Hemisphere, especially South America and
South Africa.
Who would dare to be bold enough
to say?

photograph made for rorcLAR Banzo

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. Deavers. Its C.W. signals have been logged
all over the United States as well os in Canada, Hawaii, Cuba, France and England.

WHAT READERS ASK

Tins 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 TECHNICAL EDITOR.
THE flood of inquiries that has poured in

upon the Technical Editor has not only
furnished evidence of the need of this department: 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. Our correspondents 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 envelope 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 incorporate 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.

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
QUESTION

:

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-

D

A

FIGURE 1
DX circuit. Tuning is accomplished
by the tapped primary and the variable condenser.
A simplified
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tion between them of /2 inch. The primary
coil A consists of 30 turns of No. 18 S.C.C.
copper wire tapped every five turns. The secondary 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 mfd. capacity; the
rheostat G is approximately 5 ohms; the
fixed condenser H is a telephone condenser,
.001 mfd.
The antenna tuning is accomplished by means
of the taps on coil A. Secondhry tuning is
done with condenser C. Regeneration is controlled with rheostat G, which should have a
vernier attachment. This circuit will be found
exceptionally selective and easy to tune.
*

*

*

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
QUESTION

:

RADIO ?

WILFRED BURGESS

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 transformers. This circuit will enable you to use
a loudspeaker.
ANSWER: The circuit is shown in

*

*

*

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

:

I1I II

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
ANSWER: 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.
* * *

QUESTION

:

suitable for a

What kind of wire is most
receiving antenna?
HAROLD JENKINS

ANSWER: 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.

*

*

*

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
QUESTION

:

POPULAR RADIO
FIGURE
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2

A three -coil honeycomb set with two stages of amplification that
gives loud and clear signals on a loudspeaker.

AFT

AFT

a bank of "B" batteries. If this is possible please let me know what voltage
batteries to use on the plate.
HOWARD 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-

denser VC should be of .001 mfd. 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 corresponding decrease in distance range. The microphone transmitter is connected to a loop consisting 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.

rvc
-60

FIGURE

3

for a small
radiophone transA hook -up

mitter that works

"B" batteries.

on.

î9"
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FIGURE 4
Diagram showing three stages of radio frequency amplification added to the DX circuit.

E

Yo

QUESTION

I have built the DX re-

:

generative receiver described in your
January number.
I have not been able to hear 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
so, please send me the hook -up.
R. K. BENTMAN
ANSWER: The circuit diagram in Figure 4
shows how to add three stages of radio frequency 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 control the grid circuits of the radio frequency
tubes; they may also be used to control oscillation so that the circuit will receive C.W. 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 POPULAR RADIO.

*

QUESTION

:

*

roughly, so that I will be able to pick
out a type of set that will suit my purpose.
ARTHUR C. STRANG
ANSWER: If you will refer to the article on
page 24 in the January issue of POPULAR RADIO
you will find data that will answer your inquiry
In 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.
*

tance range of the different types of radio receivers? I would like to know this

*

How many turns of wire
should be wound on the rotor and stator
of a variometer for use in the plate circuit 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.
QUESTION

:

ROBT. M. ASHTON
ANSWER: 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.
*

*

What is the normal dis -.

*

QUESTION

-Can

*

a

*

variometer be used

as a variocoupler?
L. E. T.
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ANSWER: Yes. If the stator winding is detached 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 POPULAR RADIO.

*

*

*

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 construct 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. WOODWORTII
ANSWER: The circuit shown in Figure 5 will
be suitable for your use, and it is easy to
operate. The plate coil Ll 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 Ll, 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

and .005 mfd. capacity. The same transis 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.
.001

former

6C

WN4

VC

6h

J
FIGURE
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A hook -up for a C.W. transmitter
that uses alternating current for
its power supply.
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Are paper grid condensers
as good as mica grid condensers?
QUESTION

:

DONALD DIETZ
ANSWER: Paper condensers are not as reliable
as the mica dielectric type because the capacity
of the paper type is liable to vary with temperature 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.
k

*

*

\Vhat is the greatest number of stages of audio frequency amplification that can be used with clear efficient reception?
QUESTION

:

THOMAS MCCOOMBS
ANSWER: With two stages of audio frequency working efficiently, getting the maximum
out of the vacuum tubes by means of the correct circuit. the correct transformers (transformers 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 frequency amplification constitute 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 amplification attached to a regenerative receiver
the distortion, caused by regeneration, is often
noticeable.

An amateur friend of mine
recently interested me in transmitting (I
was a broadcast listener up tothis 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 inductance. 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 unfortunately 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? I
have already learned the code and obtained a license.
ROBERT V. ASHCROFT
QUESTION :

ANSWER: 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 inserted in series with the grid leak, 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

An A.C.C.W. transmitting circuit.

.
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HELP your neighbor.

LISTENING IN

If you have discovered any little Kink that helps to eliminate

trouble in your radio apparatus, or if while experimenting with the connections of
your set you should run across some interesting phenomenon, or if you should discover some new hook -up that gives better results -send it to the "Listening In" page.

Will the Senate Pass the New
Radio Bill?
such importance to the radio fans
as well as to the radio industry is
the fate of the White Bill in the Senate
that POPULAR RADIO 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
OF

t..

the Senate has taken action which would tend
to sidetrack radio legislation. In an effort to
hasten through impending bills of major importance, 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 been 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 organization. Always -and mainly on this account
the attempts have given rise to controversies
as they have been brought before the Congressional committees for hearings. Notwithstanding 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

-

conference. 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 clarification of certain phrases.
For example: the amateurs wanted to be
recognized by law in such way that their
future would be secure, while certain commercial companies wanted the wording of the bill
to he changed so as to differentiate between
lawful and unlawful monopolies.
From all appearances, it was upon this point
of differentiation between lawful and unlawful monopolies of radio that the fate of the
bill 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 discussion 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 likelihood 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 your Senator at Washington:
"I favor the radio bill, H. R. 11964"
And sign it with your name and address.
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results are obtained regularly; in comparison 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 permits 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 varioteter is made of
two cardboard tubes carrying eighty turns
of wire -forty turns on each tube.
With this simple set the following stations 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; WWJ, 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 effect, however, is not noticeable when anyone on the lower floor passes under the
screen.

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

from the various broadcasting stations, but the voice could not be distinguished.
T. A. BRYSON
*
*
*

waves

A Home -Made Connecting Block
for Extra Headphones
ALL you will need, if you want to
make your connecting block yourself, 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 illustrated diagrammatically in the figure
shown on this page:
When more than one set of phones is used
a receiver, they should be connected in
series. It is best to shunt a small fixed condenser 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 3' 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. Mrcar:a

with

%--- FIXED. CONDENSER

YOU CAN MAKE IT YOURSELF FOR A QUARTER
A small square of insulating material, three binding posts, a small fixed condenser and
a few minutes' work, and you have a. neat and compact block for connecting your
headphones.

LISTENING IN

HELP your neighbor.

If you have discovered any little Kink that helps to eliminate

trouble in your radio apparatus, or if while experimenting with the connections of
your set you should run across some interesting phenomenon, or if you should discover some new hook -up that gives better results -send it to the `Listening In" page.

Will the Senate Pass the New
Radio Bill?
such importance to the radio fans
as well as to the radio industry is
the fate of the White Bill in the Senate
that POPULAR RADIO has requested a lastminute report on it from one who had
been perhaps more intimately identified
with it than any amateur in the country.
Here it is:

OF

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 importance, 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 been 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 organization. Always-and mainly on this account
the attempts have given rise to controversies
as they have been brought before the Congressional committees for hearings. Notwithstanding 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

-

313

conference. 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 clarification of certain phrases.
For example: the amateurs wanted to be
recognized by law in such way that their
future would be secure, while certain commercial companies wanted the wording of the bill
to he changed so as to differentiate between
lawful and unlawful monopolies.
From all appearances, it was upon this point
of differentiation between lawful and unlawful monopolies of radio that the fate of the
bill 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 discussion 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 likelihood 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 your Senator at Washington:
"I favor the radio bill, H. R. '1961."
And sign it with your name and address.
PAUL GODLEY
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Radio Holds the Hotel
Bread Line
ENTERPRISING 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 concerts of the great New York Philharmonic Orchestra (initiated by this
magazine). were received in tiny hostelries 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

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 seating capacity was only fifty, the manager
was confronted with the problem of entertaining guests while they waited their turn
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 outfit, which is of the short wave regenerator
type, is capable of being tuned from 200 to
600 meters and easily picks up messages from
as far away as Denver. The idea is being
adopted by other hotel owners.
CLARENCE M. LINDSAY

*

*

*

How to Convert a Spark Plug into
a Lightning Arrester
.

Ain
HVE
you a little lightnigg arrester
'
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, a 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
MARION J. EsTES
post.
*
*
*

A Startling Announcement
by Radio
FROM "the great open spaces, where
HOW THE TRANSFORMATION
IS MADE
Here are shown the details of the converted spark plug. A is the aerial
wire; B is the insulating column of
the plug; C is the fibre tube; D is the
aerial connection to the set; E is the
extra binding post; F is the connecting wire; G is the ground wire and
H is the ground connection to the set.

men are men" comes this unexpected
little item; William P. Bear assures us
that he heard the announcer of a broadcasting station actually make this naive
statement by radio:
"This is Station XXX. Mr. Jones will
now sing Put Me in My Little Bed accompanied by Miss Smith."
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Radio Corporation of America

COMMUNICATING ACROSS THE ATLANTIC WITH THREE COUNTRIES
IN II MINUTES
When Mr. Sarnoff recently spoke before a meeting of the Electrical Society in New
York he demonstrated, with the aid of radio apparatus on the lecture platform, the
possibilities of inter-continental signalling by establishing contact with England,Frwue
and Germany in less than four minutes each.

A Condenser -Antenna
For Indoor Use
AHOME -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 in a clump of tall

.-

- -°_...

trees and partially shut in by hills rising
one to two hundred feet higher than the roof
of the house.
The flat tin roof, twenty -two feet above
the ground, was first well grounded. On the
second floor, which is about half -way between the roof and the ground, a woven wire
copper screen, five feet wide by six feet
long, was spread on the floor and covered
by 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 condenser, while the wire screen is the intermediate plate. .The dielectric is made up of
air, wood and floor coverings.
With this aerial and a simple set good
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results are obtained regularly; in comparison 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 permits 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 stations 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; WWJ, 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 effect, however, is not noticeable when anyone on the lower floor passes under the

waves from the various broadcasting stations, but the voice could not be distinguished.
T. A. BRYSON
*

*

*

A Home -Made Connecting Block
for Extra Headphones
ALL you will need, if you want to
make your connecting block yourself, 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 illustrated 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 condenser across the circuit, as shown in thé
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 3 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
screen.
are used, the connections are made as shown
The size of the screen does not appear to at the right.
be critical except that if it is made too small
More than two sets of phones can, of course,
it does not pick up sufficient energy. In exbe provided for by using the desired number
perimenting with a small screen about three of "blind" posts mounted in the same manner.
feet square it was possible to get the carrier
W. C. Mrcaa.

CONDENSER' ",-'

YOU CAN MAKE IT YOURSELF FOR A QUARTER
A small square of insulating material, three binding posts', a small fixed condenser and
a few minutes' work, and you have a neat and compact block for connecting your
headphones.
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Ham

.

No more troublesome and unsightly outdoor antennae will annoy the amateur who
rigs up his wires under the rafters in his attic -secure from so many of the dangers
that threaten the

funs

An Indoor Aerial with a
Crystal Set
AN 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 Ycirk 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,

exposed aerial.

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 strung.
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 Baldwin 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 station, this indoor aerial certainly is worth
trying on a crystal set.
GUY M. CHASE
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Practical Pointers About Your
Grid Condenser and Grid Leak
DON'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 "Ii"
battery was purchased in the belief that the
first one was run down, but there was no improvement. I went through the routine of testing for him, and by a process of elimination, I
arrived at the conclusion that the fault was in
combination affair
the grid -leak -condenser
that he had purchased for about ten cents.
There was no need to go further.

-a

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, 175
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 originally 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 megohms and
watch your set reach out for the long distance
stations.
S.

GORDON TAYLOR

Western Eleetrla

ONE OF THE MOST COMPLETE AMATEUR STATIONS IN AMERICA
To advance the radio art, Col. Edward H. R. Green has just completed a remarkable

experimental station, WMAF, on his estate on Buzzards Bay, Mass., where he will
afford 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."

ITEMS

of general interest that you ought to know; bits of useful information that
every radio fan ought to know.

1,500,000 Sets Owned by Americans

Fans

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- exclusive of the commercial and governmental apparatus. The center of interest is Pittsburgh,
where there is one set to every six houses.
SOME

*

A Scheme

*

*

for "Taxing" Outdoor Aerials

*

*

*

*

The Chief "Reform" Needed in Radio
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.
"FEWER

THE solons of the City Council of Chicago
have apparently been reading about the custom
observed by European governments of imposing 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?
*

Noon and Midnight Tinte Signals "Interfere"
As Dr. Einstein points out, time is relative,
after all, and noon and midnight occur simultaneously at opposite sides of the globe. So
it is that radio operators on the Pacific can
tune in on the midnight signals from the Honolulu station NPM, and by a quick adjustment
can pick up the noon signals sent out from
the station POZ in Nauen, Germany.

*

Let' the Radio Waves Do Your House -Work!
GEORGE
FRANCHETTE,
president of the
"Society for the Study of Wireless," in France,
has just put to domestic service the radio station 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.
*

*

*

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 carte
from practically every country in the world.
*

*

*

Radio Matriculates at Yole

Nadel

DR. LEE DE FOREST, a graduate of Yale
University, has established a fund at his alma
mater for the purchase of a radio library, another fund for the giving of lectures on radio
to advanced engineer students.
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Herbert

THE BELL OF STATION WOR
Fans who have heard the delightful notes of the
chimes of the famous Newark station may
here see not only this instrument, but also the
capable Miss I. E. Koenig, the Manager.
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Grand Opera Stalls at Honte
GRAND opera is now being broadcast in England. Some of the 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 during the past two years and more recently in
Philadelphia.
Only the Metropolitan Opera Company in
New York still refuses to broadcast programs.
*

*

*

A Move for Standardising Radio Parts
AT the request of six of the foremost organi-

zations of radio engincers.and manufacturers 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 considering whether or not radio apparatus should
be made in standardized &signs and, if so, how
this standardization could best be brought about.
The action of the conference may be summarized by stating that it agreed unanimously:
1. That standards for radio apparatus and
service should be formulated.
2. That a broadly representative national
committee on radio standardization should be
formed under the leadership of the Institute
of Radio Engineers and the American Institute
of Electrical Engineers, following the procedure of the American Engineering Standards
Committee.
*

*

*

Transmitting Station on Wings
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 station" for both transmitting and receiving was
the Airline Arrow No. r, of the Airline Transportation Company of Los Angeles. Others
A

AIRCRAFT

are following suit. It is probable that radio
will be extensively used in aircraft, especially
in those which make flights over the ocean.
*

*

*

How Many Broadcasting Stations Can the
Ether Hold?
JANUARY, 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 concerned; from now on the competition will be
in quality. A new station, if it is to succeed,
will have to offer better service than the old.
stations.
*

*

*

The Navy Clears Nie Ether
LARGELY 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. Petersburg, Fla. A station at Seattle will be abandoned 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 disposed 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
the antenna. Gold- plated wire does not corrode; its use, therefore, eliminates the high
skin resistance which is caused by corrosion.

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

r----"STATIONS

HAVE HEARD"

I

l

IF you are getting good results with your receiving set, tell your fellow- readers of POPULAR
how you get them. Give the call letters o f the stations you hear, the locations of them, the
type of apparatus that you are using and How You ARE USING IT.

RADIO
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REMARKABLE CRYSTAL SET

THE simplest type of crystal set, using a
loose coupler, is bringing programs from
WOC in Davenport, Iowa, to Toledo, Ohio.
Walter Brimmer, fourteen years old, made
the coupler himself, from plans published in

using 100 turns for the primary, 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 WWJ, Detroit,
Mich., KDKA, Pittsburgh, Pa., and a Cleveland 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.

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.

POPULAR RADIO,

*
*
*
A ONE -TUBE SET THAT SPANS

CONTINENT

THE

'WITH one vacuum tube, Harry K. Larson
of San Francisco hears New York concerts
plainly; he also hears most of the other stations in the United States.
The ultra -audion single tube hook-up is
used in this set with the exception that the
grid leak is connected to the negative of the
"A" battery, enabling one end of the secondary 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 condenser is also included in the secondary circuit.
As local conditions do not permit the erection of a long antenna, Larson uses three
strands 50 feet long and 35 feet high.

*

*

*

A USEFUL COUNTERPOISE
A COUNTERPOISE is given credit by

John E.
Carson of Pittsburgh for bringing in signals
from Los Angeles with one tube. Carson explains 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
Brooklyn. The aerial is in the form of an
inverted L, with 4 wires 35 feet from the

ORDINARY DETECTOR TUBE HOOK-UP
THAT PICKS UP BOTH CANADA AND CUBA

ground.
Brewster uses two variometers in his regenerative hook -up and 48 volts on the plate
of his detector tube.
Stations WDAP, Chicago, WOC, Davenport, Ia., WHB, Kansas City, Mo., and WGM,
Atlanta, Ga., are heard regularly and clearly.

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.

WITH only one tube in a single circuit regenerative set, George R. Worth of Chicago
has heard Los Angeles, Calif., which is 1,800

*

s

*

AN

*
*
A SINGLE CIRCUIT COVERS 1,800 MILES

STATION
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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
fused 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 amplification. His aerial is made of two wires
about four feet apart, 30 feet high and
80 feet long.
*

*

*

¡WHAT ONE FAN ACCOMPLISHES WITH TWO

VARIOMETERS

Wren the use of two variometers and a

single tube, on clear nights Milton F. Conklin
of Cincinnati, O., receives from KGW in Portland, Ore., more than 2,000 miles away.
His set is used with a three-strand antenna
140 feet long and 35 feet high.
*
s
*

A JERSEY FAN PICKS UP CUBA WITH
DRY -TUBE CELL
STATIONED in Newark, N. J., L. S. Fisher
hears PWX, Havana, Cuba, with a dry-cell
tube that requires but 1% 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
SINGLE CIRCUIT RECEIVER
SEVENTEEN stations more than 250
away are heard with a dry cell tube and
circuit tuner by Allen Berman of New

A

miles
single

York

City. His record for distance is WKAQ.
San Juan, Porto Rico.
The aerial is made of two strands 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.

A FREAK RICOCHET

the distance from Chicago to New
York with a crystal set startled Rockaway
Beach, N. Y., until the strange feat was explained by Frank J. Bennett, whose regenerative set first caught the waves and relayed
them to his friend next door. Bennett's aerial
is 200 feet long and runs parallel with that of
his friend, which is 50 feet distant.
COVERING

*

*

AN AMATEUR SET REACHES 1,000 MILES
ON TWO TUBES

WITH one stage of audio -frequency amplification, James A. Carver has heard 43 stations in 17 different states. He lives in Philadelphia and his record in reception is from
WBAP, Fort Worth, Tax.,:over 1,000 miles
away.
The set consists of a . variocoupler; variometer, variable condenser and the. two tubes.
The aerial is a single wire 110.feer long and
only 20 feet above the ground. The range
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.
*

*

*

A 30 -FOOT INDOOR ANTENNA

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

International

THE WORLD'S BEST HOME -MADE
SET -FOR THE MONEY
The universal success of the $r1.00 to $15.00
crystal receiver developed by the Bureau of
Standards for the special benefit of amateurs
who "build their awn" is proclaiming it as a
standard of excellence. Its usual range is
fifteen utiles, but it has on occasion received up
to 1,000 miles.

*

*

A SINGLE CIRCUIT COVERS 1,800 MILES
WITH almost the worst possible local conditions, 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 5,500 -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.

7

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° Variocoupler 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, and ask for catalog of complete line of "WorkRite" parts.

THE WORKRITE MANUFACTURING CO.
(Branch Offices, 2209 Michigan Ave., Chicago)

5506 Euclid Ave.

Cleveland, Ohio

8
i,iu1 WWLLLIWIIWIIIWWIIWWIIWWIL'WIWIIWIIWWllllWWIIIIIIIIWII111NIWWIIIIIIIWIWIIIIOIIIIOWIWIWI

ANAFER KEN
Receiving Sets and Parts

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

ATWATER KENT Receiving Sets and

Mounted Variometer

Type

11

Tuner

Parts are built with the most particular 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 subjected 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.

Mounted Variocoupler

Detector Unit

`-stage Amplifier

ATWATER KENT MANUFACTURING COMPANY
4933 STErrroa AVE.

Radio Dept.
1

PHILADELPHIA, PA.
11

m

11
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KENT

Receiving Sets and Parts

Complete Set consisting of Type t t Tuner, one stage of Radio Frequency
Amplification,
and Detector 2 -stage Audio Frequency Amplifier

RUT appearance is not the only feature that is watched. Even though
the factory is pushed to its utmost capacity by the extraordinary demand for
ATWATER KENT sets and parts, every unit
is carefully tested to make certain that

R.F. Transformer

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.

Standard Vac. Tube Unit

Detector x-stage Amplifier

A similar unit is furnished
in a 2 -stage Amplifier

Detector 2 -stage Amplifier

Potentiometer

ATWATER KENT MANUFACTURING COMPANY
4933 Srerrroty AVE.

Radio Dept.

PHILADELPHIA, PA.
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For' Radio ` Frequency Sets
%

Constantly Making New Distance Records
Here's a Complete Assortment
Crosley Model VI
This set consists of one stage of Tuned Radio
Frequency Amplification and Audion Detector. It is normally for use with head phones
but is especially recommended to be used
with any type of loud speaker. Additional
amplification 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
$90.00

Crosley Model VIII
A new set offering exceptional value. Contains one stage of tuned radio frequency
amplification, detector and one stage of audio
frequency amplification. Also offered as a

portable instrument, using 1%-volt tube.
Price without batteries, tubes and phones,
Regular

Portable

Model

VIII, 948.00, Model VIII,

$00.00

Crosley Model X
The most complete receiving set on the
market. A 4 -tube set consisting of one
detector, one stage of tuned radio frequency
and two stages of audion frequency amplification. 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 laboratories, 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

Crosley Receivers
From our smallest complete receiving
cutfit at $25, including other sets incorporating Crosley radio frequency tuned
amplification at $28, $48, $55, and on
to our beautiful Console Model XXV.
price $150. Crosley instruments offer
the highest efficiency at the lowest cost.

'írrr

tubes

$88.00

o n c.l .,._

Better-Costs Less

RADIO RECEIVER

Crosley Parts
We also manufacture a complete line
of parts for those who wish to make
their own outfit. Among these are

Variable Condensers. Knobs and Dials.
V -T Sockets, Vartometers, Vesta-Couplers,

Rheostats and the well-known Crosley
Radio Frequency Amplifying Tuner.

CROSLEY MANUFACTURING CO.

416 ALFRED ST.

CINCINNATI, O.

4
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Crosley
ACE
Powel Crosley, Jr.

s20°I°

Regenerative Receivers
ANNOUNCEMENT

President of the Crosley Manufacturing 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.

CrosleyModel 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 more than 1,000 miles away
are heard by those who own the Model V. The cabinets
are arranged to permit use of the one and one -half volt
tubes, with which they operate very efficiently. Use of

these tubes eliminates necessity of buying more expensive "A" batteries. The name Crowley' le used by permission of the Croley
Manufacturing Company. Made in two models. Both have Adam
brown mahogany finished cabinets and beautifully engraved panels.
The Crosley two -step amplifier matches this unit perfectly.

Model V.0
Model V -D

Model V -D ha, Overhanging lid, otherwise

Regenerative Radio Receiver
No powerful station in the United States is too far away
The
to be copied by owners of the Tru radio receiver.
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

,'-,

$35.00

..
lnan

it Is

the same

...
as

$20.00

19.00

Model V -C.

0

,l

ACE AV -2 Two -Step Amplifier

The AV -2 Two -Step Amplifier designed to be added to
the Tru radio receiver, with which it matches perfectly,
may be used in conjunction with any audion receiver.
Ace type transformers and sockets are used in the AV -2.
The cabinet is beautifully finished. The panel is of
genuine formica. There is a switch permitting use either
of one or two stages of amplification, and also special
binding posts for the use of head phones in conjunction
with a loud speaker. Experiments have shown that the
amplification constant is approximately twenty times that
of the incoming signal on the first stage and 400 times on
the second. Price of the AV-2 (formerly $65) now..$35.00

ACE Tube

ACE Transformer

We recommend the adapten made by
Socket
the Crosley Manufacturing Company,
real good socket. built to stand
Enormous amplification has been atPrice
31.00
long and hard service. There is no
tained and foreign noises have been
moulded base to melt when the soldereliminated through use of the Ace
Condenser
ing iron is applied. Instead this is
transformer.
A generous Dore of highCapacity .0005 Mfd.
of real sheet formica, one quarter
trade transformer iron support. rugged
Inch thick
features of this condenser
Substantial metal die
windings. The
primary
and
secondary
PriinarY
are too numerous to dwell upon. These.
casting -pure phosphor-bronze springs.
Core,
n turn, is supported
two
however. include balanced non-warping
This socket has been designed to
oratM cones, which permit of
Plates, carefully adjusted, and a
prevent ehorteircufting and burning out
base or panel
mounu
Plainly
positive gear ernier, with a five to
of the expensive vacuum tubes. Prong
mar ked terminals through insulation
contacts are carefully adjusted. One
one ratio.
bushings in
shell provide
mand one -half volt tubes may be used
with Vernier
87.00
version connections in the circuit.
in these after adapten are inserted.
Without Vernier
5.00
Price
65.00
Licensed under Armstrong U. S. Patent No. 1,113,149, October 5, 1914. For use by radio amateurs In radio amateur
stations, to radio experimenters and scientific schools and univenities, for use in experimental and scientific schools
or university radio stations. The Crosley Manufacturing Company has discontinued the sale of regenerative radio receivers,
but Crosley dealers will be able to supply you with those made by the Precision Equipment Company.

ACE

WRITE FOR CATALOG OF COMPLETE SETS

THE PRECISION
EQUIPMENT CO.
POWEL CROSLEY, Jr., President
416 GILBERT AVE.

iA

CINCINNATI, OHIO

i
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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
BARAWIR SPECIAL PANEL
MOUNTING VARIABLE
CONDENSERS

P812-43 plate .001

P813-21 plate .0005
MM.
P814 -11 plate .00023
Mfd.

-3

$2.291

RADIO FREQUENCY AMPLIFYING TRANSFORMER

This Guam,flee Protects Sou.

80

Examine the goods we ship you. They
must cult you In every respect. 11
you are not satisfied with your purchase retorn the goods at once and
we will refund the price you paid.

P995 Each

VACUUM TUBES

1.32
1.05

Standard Brands-Cunningham
Radierroe. Every one guinea.
teed new and perfect. We wit
ship brand in stock unless you

P815
plate \'order
These are especially high grado
'condensers and we guarantor
them to be mechanically and electrically
perfect. Genuine bakelte end platea of
high dielectric and great mechanical

specify otherwise.
Detector. Bach....$4.45
Amplifier. Each.... 5.95
PI15 5 Watt Transmitter 7.70
P105
P 110

strength. Sturdy alumlmun alloy plates
perfectly spaced to insure smooth, even
reliable capacity. Our low prices save
MYERS TUBES
you money. These condensers are of the P113 High -Mu Audion.
Has 6 times
very best make and are not, to be com- amplification of ordinary tubes. Oscillates
pared with any inferior cheap condensers anywhere from 2 to 300 volts on plate
offered.
We guarantee them to please Each
$5.00
you or your money back.
P116 Receptacle for above. Each
1.00
P
Adapter to adapt 'Myers tubes for
COMBINATION VERNIER VARI- use in any standard socket. Each $1.05

1

ABLE CONDENSERS

P824-23 plate .0005 Slid.

Price

P826 -43 plate .001

MYERS CHOKE COIL

Each

P119

$3 25

VACUUM TUBE SOCKETS

trolled by large knob and
dial. Separate small knob
mounted above dial controls a three-plate vender condenser. Tb e
arrangement permits of very fine tuning
High -grade design and construction. Fineis
finished. Suitable for panel mounting.

P140 Each

P144

panel
ing

INDUCTANCE "HONEY COMB"
COILS

made

-

fine
Carefully
looking coils. Highest efficiency. Low distributed
rapacity effect, low evlstance-high self in
ductance. Very firm enRange given is it
amel impregnation.
meters when varied with 001 variable
condenser. Mounted coils hare standard
plug mountings.
Art. Not Art. Price
No. Mntd. No. Mntd.
Turns Range

120- 250
175- 450
240- 720
390- 910
500- 1450
600- 2000
180
900- 2500
200
250
1200- 3500
300
1500- 4500
400
2000- 5000
500
2800- 6100
600
4000 -10000
'50 5000 -12000
1000
7900 -15000
9750.19500
1250
1500 14500 -26500

P320 $0.97
P322 1.00
.49 P323 107
.54 P324 1.12
.58 P325 1.16
.63 P326 1.21
.72 P327 1.30
.78 P328 1.38
.82 P329 1.40
.97 P330 1.55

Crosley for either
or table mount300
High Grade combination typa
for panel or table mounting.
Metal tube. Highly insulated
base.
P146 Each

P311

1.12

P331

P312
P313
P314
P315
P316

1.27
1.43
1.70

P332
P333
P334
P335
P336

1.92
2.18

1.70
1.85

2.00
2.38
2.60
2.75

VARIABLE GRID LEAK

mounting

mark type. Resistance may be varied
exactly as needed.
P100 Each
18c

P341

Two

mounting

coil

High grade fine looking mountings. Polished black composition. Center receptach
stationary, two outer ones adjusted by
knobs. Tapes any Standard mounted coil

GALENA DETECTOR

E

a s y
fine adjustment.
Crystal mounted In cup.
Moulded base and Knob.
Braes parts polished
nickel finish. P732 Each

86e

FILAMENT CONTROL RHEOSTATS
fber. Add on vto any
plate wit to any

CmnDlete with knob.
P130 Each
540

panel.
panel.

Best grade. High heat resisting base. Diana, 234 in. cap.
134 amp.
Resist. 6 ohms.
114 m. Knob with pointer.
PI32 Each
48c

price $2.69
Perfect in design and
Construction. Accurate wood forms. Correct inductive ratios.
Solid baked wind -.
Inge, positive contacts.
Highest efficiency.
sembled.

form

STAT

a

P135 Each

78o

PLATE CIRCUIT "B" BATTERIES

-Not

assembled but al parts Comexcept wire, including winding
$1.48
loose Coup-

two ratiometers, together with
the necessary other
parts, a highly efficient tuning set can
be made. E asili
mounted on panel.
Primary winding on
formica tube. Inductively coupled for
180 to 600 meters.
Multiple taps permit lbw tuning.
P415 Price, completely assembled $2.45
P4I6 Not assembled, but all parts complete. Price. except wire
$1.18
P417 Rotor ball only. Each
29e

THE BARAWIR CO.

VERNIER RHEObattery current.
A necessity for beat receiving results.

P410- Completely as-

plete,

Same style as above rheostat. Gives fine
B battery adjustment. Resistance 140
ohms.
P133 Each
980

trol of

With this

$2.69

!

Gives exceedingly fine con-

VARIOMETER

VARIO- COUPLER
$3.59

As high as three stages
can be used without howldue to proper impedance ratio, minimum
n.
distributed capacity. low
Gr
core losses and proper inR
sulatlon. Mounted style
r
has bakelite panel with
binding post connection,. Unmounted has
core and coils assembled with two holes
In core for fastening to apparatus.
P234 10 to 1 Mounted. Each
$3.48
2.95
P235 10 to 1 Unmounted. Each
3.40
P236
3 to 1 Mounted. Each
2.85
P237
3 to 1 Unmounted. Each
mg.

.-

POTENTIOMETER

39c

®Pencil

P411

-

TRANSFORMERS

45e

to fit lugs of abore leak
Can. .00025 MF
14e
P163 Same as 162 but higher
grade. Enclosed in metal ease

COIL MOUNTINGS

P340 Three coil

OUR SPECIAL AUDIO PREQUENCY AMPLIFYING

Mounting holes spaced

P162

T

set sermitive enough to use
a loop aerial. Enclosed
In metal case affording
perfect shielding. Suitable for panel or base mounting. Becalse
of rte special design can be n ounted in
any t'. T. socket. Works with any make
of tube. Wave ranges 150 to 550 meters.
Wiring diagrams included.

GRID CONDENSER

P301 $0.39
P302
.42

P303
P304
P305
P306
P307
P308
P309
P310

39e

PORCELAIN BASE
AND TUBE

a.

1,,_C,17

Our Special Socket. A won.
derful value. Moulded entirely of bakelite.
Four
binding post corrections.
Rightangled contact springs

Price
$3.95
The latest improvement in
condensers consists of regular variablecondenser con-

25
35
50
75
100

$3.50

$2.95

This transformer will get
the long distatee stations
loud and clear. Permits
of easy sharp tinning.
Helps cut out static and
interference. Makes your

ler and

IG

STREETAL

You can make real savings on these batteries.
Don't pay more. We guarb aotee them to canal any
on the market regardless
of price. Absolutely uniform. Extra long life.
P180 Signal Corps type. small size. 15
cells. 2254

PI82

volts.

Each. 95e.

Large Navy size. 644x4 :3.

22% volts.

Each

15 cells.

$1.75

PI84 Variable Large Navy sire, 5 taps.
giving range from 16% to 22% volts in
154 volt steps.
Each
$5.80
PI86 Double Navy size 654x426. 30 cells.
95 rolls. Suitable for amplifier circuits
and power tube use. Two or more of
these units in series may be used in C.
W. and radiophone circuits. Each 13.40
PI88 Combination Tapped 45 volts, 30
cells. 6;4:4x6 batters. Tapped to give 45.
22%, 21. 19%, 18, and 16% volts.
Handles both detector and amplifier tubes.
Each
$3.55

CHICAGO, ILL.
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USE BARAWIK STANDARD PARTS
YOU SAVE MONEY WHEN YOU BUY FROM US

FAST SERVICE -THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR
SOLID BARE

COPPER WIRE

Solid bare copper wire for aerials, leads
or wiring instruments.
Solid Bare Copper Wire. size 14
45c
P7.40 -100 ft. coil
P242 -500 ft. coil $2.15
Solid Bare Copper Wire, elm 12
P244 -100 ft.. coil
610
P245 -500 ft. coil $2.75

STRANDED ANTENNA WIRE
Cabled of fine copper strands. Very flexible. High tensile strength. Best for

antennas.

P60

P262

Size 1x3 S4.
170
for
Size 2%x316.
for
58e
Size 134x4.

for
(}_
1'x
Sizefor $1.35
64 Two
P264.8 P
1035.

OUTDOOR LIGHTNING

ARRESTER

P980 Price
$1.68
Protect your Instruments

PORCELAIN BASE SWITCHES
Fine white porcelain bases. Copper
contactaCan and
be
blades.
used as antenna

switches.

P385 Single Pole Single Throw. Each 200
P387 Single Pole Double Throw. Each 32o
P384 Double Pole Double Throw. Each 50o

-I"

Radius)

Radlua{{

P382-1 %" Radius]

Mich
190

6%"
6%"
5%"
8W'

13%"

7"

17%" 7"
20%"
7"
13%" 10"
11%" 13%" 10"
11%" 20%" 10"

P423

P426
P425
P428
P430
P432

3.80
3.90
4.20
3.70
4.40
5.25

springs. Silvcrcontact points. Nickel finish. Mount on
Panels 14 to 14 in. thick.
P390 Opon circuit. Each
430 SOLID
GENUINE CONDENSITE
P391 Closed circuit. Each
49c
CELERON PANELS
Jacks { P392 Two circuit. Each
60e
Notice our very low prices In this fins
only
IIPP393 Single -oir. flls. control-694
P394 Two dr. fils. control-85o quality grade 10 genuine solid sheet ConCeleroo (a product with mechanilug. Large apace with set screws doned('
P395
chemical and electrical properties like
for attacking cord. Each
540 cal,
formica and bakelite). Machines well with
COMPETITOR JACK AND PLUG out chipping. Won't warp. Waterproof.
Well made, durable, smooth working. In- Highest
mechanical
and di- electric
terchangeable with any standard lack& and strength.
Attractive natural polished.
Plugs. Solder connections. Nickel finished Black finish which can be sanded and
oiled for extra fine work.
metal parts. Fiber barrel on Plug.
P387 Open Circuit Jack. Each
Panel 34" thick 3 -16" thick
270
thick
P388 Two Circuit Jack. Each
35c
Size
An.
Art.
Art.
P389 Standard Plug. Each
35e
Inches No. Price No. Price No. Price
6x7
P450 $0.50 P460 $0.75 P470 $0.98
BINDING POSTS
6x1034 P451
.75 P461 1.18 P47I 1.47
Brass, polished nickel
6x14
P452 1.05 P462 1.55 P472 2.05
finish. Washer and 6 -32".
7x14
P458 1.20 P468 2.60 P478 2.40
screw extending 94 "....
7x18
P453 1.55 P463 2.30 P473 3.10
P370 Large size -barrel
7:21
P457 1.78 P467 2.65 P477 3.60
and knob 34" long,
9x14
P454 1.60 P464 2.30 P474 3.10
dozen
65e
12x14
P455 2.10 P465 8.10 P475 4.15
P372 Smaller size-barrel
12x21
P456 3.15 P466 4.65 P476 6.20
knob 9.16"
P370.2 dozen
BATTERY CHARGING
P374 Large size with composition knob.
RECTIFIER
dozen
60e
Charge your battery at home over
P376 Large size with hole for phone tip
night
for
a few cents. Simply conor wire, dozen
80e
nect to any 110 volt 60 cycle light
P378 Small size with hole for phone tip
socket,
turn
on current and reed or w re, dozen
38e
ffer does the rest
I

STORAGE BATTERY

automatically. Will

BARAWIK QUALITY HEADSETS

Brass, polished nickel finish.
P386 -Dozen 180. Hundred $1.05

ONE -PIECE DIAL AND KNOB
Moulded in one piece of
polished black composition
with clean plain engraved
scale and numerals In contrasting white enamel. Ribbed
knob to lit the hand. An
attractive neat pattern.
P900 214" Diam. for 3 -16" shaft. Ea ..19e
P901 214" 1J1am. for 14" shaft. Ea ....19e

3" Diam. for 3 -16 shaft. Ea
3" Diam. for 14" shaft. Ea
4" Diam. for 3 -16" shaft. Ea
4" Diam. for W' shaft. Ea

panels. Panels not included. Prices are
transportation paid.
Panel
Inside Dimensions Art. Price
Size
High Wide Deep No. Each
6x10;§"
5%" 10"
7"
P422 82.75
6x14"
5W' 13%" 7" P424 3.30

Properly

SWITCH LEVER STOP

P904
P905
P906
P907

Your set mounted in one of these cabinets.
Hinged topa. Front rabbeted to take

Work
for years
without attention.
Simpieeonnectlons.
pecially for radio
Gives a tapering
service.
Guarancharge which batteed.
teries should hare.
cared for will give
years of service for
You can make It
filament lighting.
pay a profit charging your friends' auto batPI94 6 -v., 40 amp. teries. Long connecting cords with pair of
size. Each..810.00 battery clips. Prices are Transportation Paid.
P196 6 -v., 80 amp. size. Each ...$12.50 P201 For 6 volt battery
$13.95

Moulded composition knob.
Exposed metal parts Polished. nickel finish. Fitted
with panel bushing, spring
and two set nuts. A high
grade switch.

-134"

hand rubbed finish.

You will be proud of

A very high grade
battery made es-

SWITCH LEVERS

P380

of genuine solid mahogany in elegant

/"

with this lightning arrester. You cannot afford not to. Weatherproof porcelain caso. Air
Permanent.
gap type.
Durable. Tho most practical quality arrester obtainable. Underwriters approved.

P381

Fine - looking cabinets
solidly built. Made

7x14"
7x18"
7x21"
9x14"
12x14"
12x21"

Best materials
Phosphor bronze

ANTENNA INSULATORS

ñ

RADIO JACKS AND PLUGS

Finest grads leeks.
improved design.

P248 -100 ft. coil
650
P249 -500 ft. coil 82.95
P260
Two
P262
Two
P264

CABINETS

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.

25c
25c
42c
42c

These headsets have proven on rigid tests to be one of
the very best on the market. The tone Quality is excellent
with an unusual volume. Skilled workmen make them
from only the beat selected materials. The receiver cases
are brass In fine polished nickel finish. Polished black
ear pieces. Fabric covered head band comfortably and
quickly fitted to the head. Supplied with 5 -foot cord.
These seta were designed to sell for much higher prices,
and at our price are a wonderful bargain. We guarantee
that you will be pleased with them and agree that they
are the best value by far yet offered. If they don't cult
you we will cheerfully return your money.
P770-2000 ohm
$4.00

OTHER STANDARD BRAND HEADSETS
P751

Murdock 58. 2000 ohm

P752 Murdock 58. 3000 ohm
P764 Frost 2000 ohm
P766 Frost, 3000 ohm
P756 Red Head. 3000 ohm
P758 Western Electric. 2200 ohm..

4.95
4.20
4.95
5.85
9.60

P754 Baldwin Type C with universal
lack plug
$12.00'
P755 Baldwin Typo C unit
5.50
P768 Brandes, 2000 ohm
7.15
P789 Holzer -Cabot. 2200 ohm
7.20

THE BARAWIK CO. 10 STREETAL CHICAGO, ILL.
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Kellogg Radio Equipment for Better Results
Use,

Is the Test

DIALS

HEAD SETS
The value of extremely light and
very small head sets in Radio receiving is most evident when using
Kellogg head receivers, which, however, have proved as sensitive and
thoroughly efficient as they are
light in weight and small in size.
The band, too, is especially adaptable and the simple receiver holders, which are held in place on the
lower part of the head band by the
No. 69A
spring tension of the metal, can be
instantly adjusted so as to place the
receivers over the ears for the best hearing.
$10.00
No. 69A Head Set, 2400 ohms, each
8.00
No. 69C Head Set, 2000 ohms, each
5.00
each
1000
ohms,
74A
Head
Set
(single),
No.

All Bakelite. Non-warping,

re-

inforced construction. 5 -16 inch
shaft with bushings for 1 -4 and
3 -16 inch shafts included.
No.501 3 inch Dial
$1.00
1.25
No.502 4 inch Dial

Kellogg Radio jacks, plugs, condensers, variometers, tube
sockets, dials, insulators, coils, variocouplers, microphones,
etc., are the best that money can buy.

KELLOGG SWITCHBOARD

....k.:<

£4

SUPPLY COMPANY, CHICAGO

-.,J...y........
ACOUSTICAL AMttt(t90.

BEL- cANT
LOUD SPEAKER
Amplifies without Distortion
Built along scientifically correct principles,
following minutely the natural functions of
the human throat. The unexcelled acoustical
amplifier I

(A);

The receiver is the vocal cord
the long tapering inner horn is the throat
(B); and the sounding board at the
(op is the roof of the mouth (C).

With

this superlative amplifier you can
readily distinguish the delicate tonal differences between the harp and the piano, even
when the two are playing together. A test
never before equaled.

adjusted for regenerative two
of amplification, also five
tube radio and audio frequency.
Is

stages

Special phone, cord and plug, price
$30.00 F.O.B. New York. If dealer
cant supply, we can.

Full line of radio parts.

BEL - CANTO CORPORATION
New York City
417 East 34th Street
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PROGRESS
It

NATURALLY, at this early stage, the Art of
Radio Communication is not standing still.
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 insulated instruments -the obvious thing to do,
making unnecessary the use of a shield. Unsightly, 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
4'

EISEMANN MAGNETO CORPORATION
WILLIAM N. SHAW. Prutd.nf
DETROIT

BROOKLYN

CHICAGO
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Just Consider
-the essential features

necessary to make an
audio frequency tramformer a good one

-

1.

High Amplification.

2. Minimum Distortion.
3. Low Interstage Linkage.
4. Convenient Mounting.
5. Compactness.

cgs
axe

OOCO
AUDIO FREQUENCY

Cotoco transformers make
these ideal features facts.
And the finish will surely
please you.

AMPLIi17NG
rPA,YSFORMEE

"Built First to Last"

$5.00

At Your Dealer's

COTO-COIL CO.

PROVIDENCE

Pacific Coast Branch, 329 Union League Bldg., Los Angeles

FRESHMAN

PRODUCTS

-

ACCURATE

DEPENDABLE

AND

VARIABLE RESISTANCE LEAK
With .00025 mfd.
MICON Condenser

Without
Condenser

1

1

Combined

JC C

Unbroken range -Zero to 5 Megoluus-Clarifies
signals, lowers filament current, increases battery life,
eliminates hissing.

"MICON"

"M ICOM"

tomb

Tested Mica
CONDENSERS

MICA

ATC«s
CwAe..

.Tw

reMDtlRrf.

PENDING

r.. AY

Assure absolute noiselessness-clarity of
tone -accuracy- constant fixed capacity.

ANTENELLA
No antenna or aerial needed. Eliminates all the inconveniences in radio, operates from any light socket.
Price only $2.00.

At your dealer's -otherwise send purchase
price and you will be supplied postpaid.

CHAS. FRESHMAN CO., Inc.
106

SEVENTH AVENUE

wM

co.

YCSS CITY

NEW YORK

Size
.00025
.0005
.001
.002
.0025
.005
.006
.01

Price
$ .35

.35
.40
.40
.50
.75

1.00
1.50

.006 Micons and Variable Resistance
Leaks, especially adapted for New
Flewelling Super Circuit.
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How much
do you expect your battery to do?
TURNING 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.
Exide 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, micie
locomotives, and submerged submarines; they
operate the fire alarm system and send your
voice over the telephone. Most of the government 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.

Exide
BATTERIES

THE ELECTRIC STORAGE BATTERY CO.
Philadelphia, Pa.
Service Stations Everywhere
Branches in Seventeen Cities
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CHELSEA
REGENERATIVE
RECEIVER
A Real Broadcast Receiver

Range 150 to 800 meters
Perfection in design
Pleasing appearance
Simple and accurate tuning
Chelsea product, embodying Chelsea equipment throughout.
Licensed under Armstrong U. S. Pat. No. 1113149. For amateur use only.
A

Write for our new No.

7

Catalogue

CHELSEA RADIO COMPANY
177

Spruce Street

The New

HERE! VERNIER

NIT
"UE"

DIAL ASSEMBLY

Chelsea, Mass.
ac..w rweuo r°R
a.I6.1iN° N..Mu

veRw6R

nua6

*COW

An electro engineering triumph which attains a
hitherto impossible fineness and selectivity of tuning.
aor
The ordinary condenser, in conjunction with the
human hand, is faulty-even crude -that is the reason
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 Condenser on the market, and has given, in actual practical tests,
twice as fine adjustments as any 3 -plate Vernier. It makes possible 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
$2.50
Send for Bulletin.

"UNITED" CONDENSER
with Vernier Dial Assembly
-each $6.50 23 -plate - each $6.00 11 -plate - each $5.50
Also ask for information and prices on our plain Variable Condensers.

43 -plate

UNITED AUDIO FREQUENCY TRANSFORMER
Magnetically shielded, ratio 5 to I.
Adopted as standard by leading manufacturers- $4.50.

Drive,
UNITED MFG. & DISTRIBUTING C0.36 Lake
CHICAGO

-Derv/AEA RATIO
_$
CAUCA

PAL

roe

o

..nNo

TO 611071
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Elegance anj Scientific
Precision Combined/
YOU 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 correctly
designed in itself and each exactly co-ordinated with
the balance of the set.
The Kennedy Yariometer
This, as well as all other parts,
is scientifically constructed by
Kennedy artisans. The minute
clearance between rotor and
stator, the firm winding' and
positive contact eliminate dielectric losses and increase sharpness
of tuning.

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 demonrtralion. Or write u.r direct for further information.

THE COLIN B. KENNEDY COMPANY
SAN FRANCISCO

SAINT LOUIS

KENNEDY
alte cRoyatty

t

a
!!

of JZadm
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Widen the Range of
Your Radio Receiver
and Get All Signals
Clearer

Clear, powerful long-distance radio reception is chiefly a matter of amplification.
By equipping your receiving set with

«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-Radio Frequency (150.500 meters) $4.50
R.12 -Audio Frequency (Ratio 3 to 1)
4.50

Ask your dealer for them, and insist on getting "ALL
AMERICAN"
ERRICAN) or nothing. If none of your dealers
handle the line, send order to us with dealer's name
and address, we'll see that you are supplied promptly.

R -13 -Audio Frequency (Ratio 10 to 1) $4.75
R.21 -Audio Frequency (Ratio 5 to 1) 4.75

FREE

of Hook -Ups.
Book
Gives over
diagrams of the latest
25

Radio and Audio circuits. Send 2c stamp for postage.

RAW"RÀUJA'«c'COa
,
t7t,ttcagq Ill.

Built on Honor

$1000
REWARD

The Acid Test
Gently tap one terminal
of Ambassador Phones
on a cent, or your
ton g u e, and a faint
"click" will be heard.

t.a
7/i..HONES

THAI

O THE ACTO

Frs /

to anyone showing proof
of our refusing to stand
back of our guarantee
on Ambassador Phones.

tt Sr

Specifications

ae»ófida/ /4r -A,m

Adjustable (navy type) headbands, comfortable and strong,
beautifully nickeled.
Case of heavy stamped alumt-

(Other phones will not stand
this test.)

Type A B
2000 Ohms
3000 Ohms
4000 Ohms
5000 Ohms

Prices

may order
by mail and we will
gladly ship C. O. D.
Individuals

°

$5.00
5.50
7.00
8.00

t

,r+t

num.
Cap of finest hard rubber and

unbreakable.

wound with highest
grade enameled copper wire.
Magnets of Chrome steel will
retain their power for years.
5 foot cords -best grade tin Coils

sel.

.

Weight, 12 ounces. Ship ping Weight, 1 lb.

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
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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
e

4641

Spring Grove Avenue
Cincinnati, Ohio
SALES OFFICES

St., New York. N. Y.
422 First Ave., Plttshurgh, Pa.
1042 Granite Bldg., Rochester, N. Y.
415 Ohio Bldg., Toledo, Ohio
50 Church

1210 Arch St., Philadelphia. Pa.
1819 Lyndale Ave.. S. Minneapolis. Minn.
Sheldon Bldg San Francisco. Cal.
Whitney Central Bldg., New Orleans

414 Finance Bldg., Cleveland, Ohio
9 S. Clinton St., Chiragn, III.
313 Title Bldg.. Baltimore. Md.
47 King St., Toronto. Ontario

oRMICA

Made from Anhydrous Redmanol Resins

SHEETS

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 radio engineers.
Being designed and built by radio
engineers brings a guarantee of satisfactory service to you.

BURGESS

"B"

BATTERIES

Burgess "B" Batteries can be fur-

nished in several types or styles and in
varying capacities. Drop in to your dealer's store today. Select the Burgess "B"
best fitted to the requirements of your set
and invest confidently, knowing that in
the judgment of thousands of users the
Burgess is the one best radio battery.

BURGESS No.6

BATTERIES
Are recommended and have
proven highly satisfactory
for use in "A" or filament
circuits where the 134 volt
vacuum tubes are used.
BURGESS BATTERY COMPANY
Engineers
Manufacturers
Dry Batteries
Flashlight Radio Ignition Telephone
General Sales Office:
Harns Trust Bldg., Chicago
Laboratories and Works:
Madison, Wisconsin
Branches:
New York Boston Washington St. Paul
Kansas City

IT DOES WHAT
You WANT IT To Do!
BECAUSE of its unique amplification 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
is self- contained
in a beautiful solid mahogany cabi-

-it

net (approximately 10" x 10" x 9 ") and
requires no extra batteries. It has no
delicate mechanism to get out of
order.
YOU WILL BE DELIGHTED with its
rich, mellow tone and beautiful appearance. To own a TIMMONS
TALKER is to achieve real radio refinement. It is sold by most worthwhile dealers; we invite your correspondence if not sold by your
dealer.

DEALERS
We have a most
attractive proposition that will appeal to both dealer
and jobber.

New Orleans

In Canada: BURGESS BATTERIES, Ltd.
Winnipeg
Toronto
Montreal

BURGESS
RADIO
BATTERIES

"ASK ANY RADIO ENGINEER"

We will be glad to ship any dealer
or jobber (with privilege of return )an
instrument C.O.D. for inspection.

J.

S.

337 E.

TIMMONS
Tulpehocken St.

PHILADELPHIA, Pa.
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Echo -Tone Places 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.
vor TANGENT orVIBRATION
GREATLY CONCENTRATED VOLUME or

Acoustics Needed to Perfect
the Loud Speaker

LARGE ORIFICE
.

usEXTENSIVE

CARRYING RANGE

HIGHLY POLISHED
CONICAL-SNARED HORN
THE ECHO TONE NATURAL
REPPO[NO DIAPHRAGM AT
VERTEX

ACOUSTICAL
CHAMBER

\
I_a

SUPERPOSITION

MAIN

TRAIii

/

ECHO
IRROR

.-..

1
PTIVE
TRAiN

Gr
o

]

I.

clv

CAPTIVE TRAIN

s/

/

HEAVY OBIDNG- SHAPED
BASE rae DIACp6TICAI.
PURPOSES

J

or

SINUS

REVERBERATION

Echo -Tone is more than
a loud- speaker, it is an
acoustical instrument.
An instrument scientifically designed especially
for Radio Telephony. It
is heavy for diacoustical purposes, it has its
own natural reproducing
diaphragm of a secret
composition which is
non -periodic, and by
adopting an acoustical

chamber, an Echo -

Mirror and a Sinus of

Reverberation, it has applied Resonance to the
Loud -Speaker.
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!
;

A Value Which Marks
A New Epoch
SPECIFICATIONS

Demonstrated in your home
on your own set

Diameter of horn: 15 Inches.
Length at Instrument 20 Inches.
:

Base:

Over
z

20

15 Inches x 6 inches.
15 z 16

All Dimensions:

inches.

Weight: 15 lbs.
Material: Casted aluminum.
Finish: Mahogany grain.

Mechanism: Baldwin Type C
Unit eouipped with The Echo -Tone
Natural Reproducing Diaphragm.
Cord: Black mercerized.
Increased Volume Prom Any Set.
No Extra Battery Or Transformer

Used. Operates On One Or Two
Stages Of Audio With From ER 54
to I3S B Battery Voltage On Plates.
The Workmanship- MaterialPorformance-and Price are Echo
Tone's Answer to The Publio Cry

for Better Quality Apparatus.

If

there is no EchoTone dealer near you, send
Upon receipt of the money, we wil
to you. Try it out on your own set. If it
does not prove entirely satisfactory to yourself
and family, replace it in its wooden box and
give it to the expressman consigned to us.
Simply mail us the express receipt, not evert
necessary to write us your reasons for returning
it. As soon as we receive the receipt, we will
refund your money, without even waiting until
we receive the instrument. Remember, we pay
express charges both ways, making it just as
convenient as though you were buying in the

direct to us.

same

city.

a
1

check or money order for $35.0
immediately express an Echo-Tone

Qualified Dealers Wanted
Introducing ECHO -TONE, thruout the
country, we are sending a limited number to responsible dealers on a 10 -day
trial with the privilege of returning
at our expense if It does not prove to
be entirely satisfactory. Write at onco
If you wish to be the dealer to secure
the demonstrating ECHO -TONE that
has been allotted to your district.

You deal direct with

middle man.

WILLIAMS RADIO COMPANY
1438 WASHINGTON BLVD.
WEST

ne-no

DETROIT, MICH.
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The BEST BATTERY
for
/
In this DeForest radio
receiving set three

Dublller

Dry Cell
Tubes

Tlicadnns

are used as a shunt
across the transformers
and one

Dublller

Micadon sa
condenser.

a

grid.

UNSCREW
COVER

Dallier

Micadons are similarly used in other
standard receiving
rets.

1

()thy Dubilier Micadons
are used inDeForest Sets'
PERFORMANCE
(and

therefore

the

reputation of a radio
manufacturer) is so dependent 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 broadcasting station is not
heard at its best.
The list price of Dubilier
Micedons varies from 35e
to $1.50 each, depending on
the capacity.
Send for descriptive circular.
DUBILIER CONDENSER AND
RADIO CORPORATION
48.50 West Fourth

St., New York

BRANCH OFFICES
San Francisco, Cal., 709 Mission St.
Washington. D. C.. Matey Building
St. Louts, Mo.. Syndicate Trust Bldg.
Chicago, III., 33 So. Clinton St.
Atlanta, Ge., Forsyth Building
Seattle. Wash., 1926 L. C. Smith Bldg.
Pittsburgh, Pa., 704 Granite Bldg.
Los Angeles, Cal., 329 Union League Bldg.
Huntington, W. Va., 1028 Fourth Avenue

Distributed in Canada, be Canadian
Cenerai LOrdtrie Company, Ltd., Toronto

INSERT

"SPARE"
ELECTRODE

Instantly Recharged
"Spare"

electrodes exchangeable at your dealer'.
4Oc each.

or direct from us at

One 40c MAGNO electrode will operate one to
three dry-cell tubes.
Furthermore one MAGNO
charge lasts several times longer than dry cells.
Voltage always sufficient. assuring long -distance reception minus bothersome battery noises.

"Spare" electrodes never run down when not
in use. Don't keep buying dry cells. Think of the
moncy this battery will save you, giving at the
same time ideal service.

Write today for descriptive folder!

STORAGE BATTERY

MAGNO
Price Only

$4.00
Exchange
Electrodes

40c
MAGNO
Storage Battery
Corporation
Aeolian Bldg., New York
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7 6'Ne
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7c£CC T/.
r outstrip the commonly acéept
.s
this (not r eless
claims) is the evidence of Mu- . , uperiority. The only
set that can achieve such astomshi
senoht'itÿ using a
small loop aerial. Delightfully fine selltislAys With ;dl this
efficiency and completeness, utterly simple r nrer.sre. Each
set guaranteed for loop miles reception.
C

: R

f

Star it
theRddio

World

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 -RAD Receiving
Set. An example of Mu -RAD supremacy.
Write For Literature.

MU-RAD LRBORRTORIES,INC.
809 FIFTH EVE. ASBURY PARK. NEW JERSEY

2(

Try Them Today !
Quick Connecting

UNION -vRADIO

PHONE
TIP JACKS
(Pat. Applied For)

25c A PAIR
EflDP.

Doubla
As Good

The scientifically correct design of
the FADA VARIO- COUPLER enables 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 Rheostat with a new Vernier attachment.
$1.25
No. 150 -A Fada Vernier Rheostat

Potentiometers
Mechanically perfect spacing and winding of the
resistance wire resulting in smoother adjustment.
$1.00
No. 152 -A Potentiometer (200 ohm)
1.00
No. 154 -A Potentiometer (400 ohm)
Fada ingenuity- manufacturing economy- valueguarantee -and low prices, are responsible for the
popularity of Fada radio parts.
The Fada Handbook giver forts about the
N10 of each radio part, and will be of aid to
you in your radio construction work. Send
lOc for your copy.

F. A. D. ANDREAYork City

15814 Jerome Ave.

[F6d

New

Equipment

These Phone 'l'ip Jacks are now recognized as the
greatest small Radio Electrical Device of the age.
Easy
They replace unsatisfactory binding posts. Attracadaptation, quick operation, positive contact.
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 Il connections and coil mountings. These Union Radio
buying
jacks.Made live up to Union Radio Standard
of Quality. Only 25c a pair.

FOR ASSURED RESULTS

you should "try out" Union Radio Tip Jacks, Vari.
able Condensers, Rheostats, Vacuum Tube Sockets,
Condensite Dials, Complete Receiving Sets and Two
Step Amplifiers.
Union Radio Apparatus and Accessories are sold
by most good 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
List, also samples sent on request.

Dealers' Catalogue A and Price

UNI'ONµRADIO-- CORPORATI(9N
--NJ.

2OOMT. PLEASANT -AV EN UE," NEWARK
NEW +YORK- OFFICEañ I16'.WEST32=STAEEL
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KNOCK DOWN SET TYPE AD
Range 1000 Miles, Fitted for Std. or WD

$28 00
11

Tube

R. MITCHELL & CO.
255 ATLANTIC AVE.

BOSTON, MASS.
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The New R T -8
Radio Frequency

Transformers

Enjoyable concerts and maximum receiving range are obtained only when
your battery is fully charged.

HIDIAR6EA
charges your "A" or "B" battery over
night for a nickel without removing it
from your living room. No muss -no
dirt requires no watchtrouble
ing.
After the concert connect to any lamp
socket, snap the clips on your battery
and "turn in." While you sleep the
HOMCHARGER is silently charging
your battery, the charging rate being
governed automatically. In the morning it is fully charged. No OTHER
battery charger can boast of such quick
and economical performance.
The HOMCHARGER is the only battery charger combining all of these
NECESSARY HOMCHARGING feaFIVE to
tures
SELF -POLARIZING
EIGHT AMPERE charging rate
UNDERWRITERS' APPROVAL- beautifully finished in mahogany and old gold
UNQUALIFIEDLY GUARANTEED.
OVER 90,000 NOW IN USE.
Sold complete with ammeter, etc., by
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 showing why
the HOMCHARGER is the BEST battery
charger at any price.

-no

-

-

- -

MOTORISTS

The HOMCHARGER will also
charge your AUTO Battery.

The Automatic Electrical Devices Co.

132

West Third St., CINCINNATI, OHIO

Largest Manufacturers of Vibrating Rectifiers
in the World

on the market March 1st, 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 Amplification 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 -A2 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 Transformers are individually triple
tested and unconditionally guaranteed.
Send ten cents for new
booklet on Radio Frequency with schematic dia -

grams-a

most valuable
and helpful publication for
the radio amateur and expert.

Rasla Sales Corporation
National Distributor
10 East 43rd Street
Dept. P
New York City
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A Big Stride

randes
ARE 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 understandable. The two receivers are perfect
sound -mates -they are matched in
tone to improve the clearness of the
message.
Brandes Matched Tone
Headsets are guaranteed to get the
best results obtainable from any set.
CI

Send ten cents in stamps for the 'Beginner's
Book of Radio." It explains radio in terms
that anyone can understand.
'

11

District Offices:
Pearl Street, Boston, Mass.
709 Mission Street, San Francisco, Cal.
Munsey Building. Washington. D. C.
802 Forsyth Building, Atlanta. Ga.
76

33 South Clinton Street, Chicago, Ill.
1220 Nicollet Avenue. Minneapolis. Minn.
704 Granite Building. Pittsburgh, Pa.
1028 Fourth Avenue, Huntington. W. Va.

Distributors in Australia and New Zealand:

International Electric 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.ute -a3j Lafayette

St,H.Y.C.

rNottched.7one
Radio Headsets.
Dept. P.R.

be used with
6-Volt or WDI I

Can

Detector Tubes,
two Amplifying
Bulbs, or one 5Watt Power
Tube.

AUTO ST AT presents
THE
entirely new prin1 an
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 you can give the knob a substantial turn and get a superfine adjustment. No
other rheostat to date possesses the necessary
"fineness" of adjustment to eliminate interference 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 are
connected in series by a "micrometer- operated" 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:
I. One full turn of AUTOSTAT knob produces finer tuning than a hairsbreadth" turn on any other.
2. Economical -only two AUTOSTATS required 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.
S. Indestructible wire -wound fireproof lava
resistance element.
6. Unqualifiedly guaranteed.
Popularly priced, $1.35

Dealers
See your jobber or write direct for Radio's

most attractive Rheostat proposition.

The AUTOMATIC ELECTRICAL DEVICES CO.
132 W. Third St., Cincinnati, Ohio

Builders of Precision Rheostats Since

1914
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Compare These Prices
WHY PAY MORE WHEN YOU CAN GET
ROCK BOTTOM PRICES FROM US
Just glance over our list and send us your
Money Order. Twenty -four hours after
receiving your order it is on its way to you.

$

More Money For You

in

RADIO

THE amazing expansion of Radio has opened

up thousands of wonderful new positions on
land and sea. 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 opportunities to
step into a big paying position in this great new field.
Radio offers you an opportunity to travel and see the
world, with all 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 graduates secured a position one week after graduating,
paying a salary of $300 per month.

Easy to Learn Radio at Home
incomes in

Hundreds of men ale already earning handsome
this wonder science. If you want. to get Into a profession where
opportunities are unlimited make Radio your career-become a
Certified Radio- trician.
Thousands of Certified Radio-triclans are wanted to design
Radio sets; to make new Radio improvements; to manufacture
Radio equipment and to install it; to maintain and operate
great Broadcasting stations and home Radio sets; to repair and
sell Radio apparatus; to go into business for themselves; to
operate aboard ship and at land stations.
You can easily and quickly qualify In your spare time at
home through the help of the National Radio Institute. Prominent Radio experts will help you. Four wonderful Instruments
are furnished free, making the work thoroughly practical. The
same plan that has already helped hundreds of our graduates
to real success and real money In Radio is open to you.

Open
Special Opportunityand Now
the calla which tome
The urgent need for radio experts
us for our studaus prompt us to niaise a special offer open to
new students for a limited time. Through this special offer your
enrollment will be accepted at a special rate, and you will receive.
without extra cost. our new course in wireless Telephony.

to

Big Book Free

No other field today offers such great opportunities as Radio.
Take your choice of the many wonderful openings everywhere.
Prepare now to step into the most interesting and best paid
Profession today. Read about the opportunities open now -the
different kinds of work -the salaries paid. Write today for We
free 44 -page book that tells how America's first and biggest
Radio school can make you a Certified Radio- trician in your
sparo Ume. Mail the coupon or write a letter NOW.
NATIONAL RADIO INSTITUTE. 1345 Pennsylvania Ave..
N. W.. Dept. 32 -0, WASHINGTON, D. C.

National Radio Institute. Dept. 32 -D
1345 Pennsylvania Ave., N. W.
Washington, D. C.
Send me your free book "Bow to Leans Radio at Borne" with
full particulars about the opportunities in Radio and how youa
will quickly train me in my apare time at home to become
certified Radio-trioian. Also tell me how your free employment service will help me to a position and particulars of your
special short time offer.
Aga

Name

OUR

PRICE

Radiotrons UV-200
$ 4.25
"
UV-201
5.75
12.00
Baldwin Phones type C
6.00
Units Loud Speakers
Federal 2200 Ohm Phones
6.00
Brandes Superior
7,00
Acme Transformers
4.25
L00 Double Jacks
.60
.70 Single
.50
2.50 Bull -Dog Plugs
1.25
Contact Points, per doz
.15
Switch Levers, 1A" radius
.25
46.00 Magnavox
38.00
1.60 100 ft. Stranded Aerial Wire
.60
.60 Aerial Insulators
.20
1.00 100 ft. Solid Aerial Wire
.40
75.00 Paragon RA -10 Set
68.00
25.00 90 ampere guaranteed Storage
Battery
18.00
5.00
6.50
16.00
7.75
8.00
8.00
5,00

1.00
1.00
1.00
18.50
8.50
55.00

.75
8.00
2.50
1.75
1.50
1.00
2.75
.75
4.60
2.00
1.00
1.00
.50

State

Rheostats
Fada Rheostats

.75
.75
.65
15.50
2.75

Speakers
Rheostats
B. Batteries

42.75

Vacuum Tube Sockets
Homchargers
B. Batteries volt meters 0-50 V
Western Electric New Style Loud

"If

Dials
De Forest Detectors
Sockets

Thordarson Transformers
Potentiometers

AMegohm Grid Leaks

Grid Leak Holders
Double Phone Cords
Single
"
Duplex Phone Adapters, fits Edison,

Victor or Columbia...

.60
2.25
2.00
1.10
.75
.40
1.96
.80
3.76
1.25
.80
.86
.85
.60
.35

1.75

Genuine Bakelite Panels, per sq. in.
.02
Spaghetti, per ft.
.09
12.00 Genuine Western Electric Signal
Corps V.T.-2-Tubes
9.00
112.00 De Forest type Honeycomb Set,
special Mahogany Cabinet
65.00
3.00 Racony Electric Light Aerial
2.00
85.00 Audmiax Loud Speakers
18.50
6.50 Turney 3,000 Ohm Phones
4.25
4.50 Diamond 2,000 Ohm Phones
8.75
5.00 Fischer Variometers
3.75
6.00
4.75
5.00
VarioCouplers
8.76
6.00
4.75
8.00 Atwater-Kent
7.00
8.00
VarioCouplers
7.00
5.00 Pathe Variometers
8,75
14.00

Atwater -Kent

Mounted Vario-

Couplers
11.75
16.00 Atwater -Kent 2 -step amplifier
18.75
8.50 Everet Head Phones, 3,000 Ohms
4.95
1.50 Thordarson Rheostats
1.15
Bus Wire for wiring sets, per ft
.02
Honeycomb 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

Street
City

LIST
PRICE

P. O. Boa 472

Newark, N. J.
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Ridins;

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 Set 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 between different stations and generally unsatisfactory results.
With 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

PARAGON
Reg. U. S. Pat. Off.

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 between broadcasting stations of about
the same signal strength with less than
one per cent differential.
This means that with a Paragon receiver you get what you want when you
want
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 fascination of radio.

it-

Also Manufacturers of PARAGON
Radio Telephone
Amplifier
Transmitters
Transformers
V. T. ControlUnits Control Dials
Rheo stets
Amplifiers
Potentiometers
Receivers
V. T. Sockets
Switches
Detectors
Variometers

Long before broadcasting popularized radio with the general public,
Paragon equipment was the choice of the
experienced amateur. He will tell you
today that if you want quality and satis-

faction, Paragon Radio Products are
the best and safest buy on the market.
An illustrated Catalog of Paragon
Radio Products Is Yours For the Asking

DEALERS -The Adams- Morgan Company
has an interesting proposition to make to reputable radio dealers who believe in quality
merchandise. Details on request.
ADAMS-MORGAN COMPANY
20 Alvin Ave., Upper Montclair. N.J.
Type RD -5 Regenerative Receiver
and Detector- 575.0o
TypeA -a Two- StageAmplitìer- S50.00
(Licensed under Armstrong Patents.)
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"REGAL" INDUCTANCE SWITCH

Two Biggest
Hits In Radio

"REGAL" RHEOSTAT

Regal Inductance Switch
Does away with all drilling of holes in
panel. Does away with all switch points.
Requires but one hole to attach to panel.
Complete 15 point switch in one unit.

Regal Rheostat
A scientific precision instrument. Full
exposed resistance wire.
More sensitive than a vernier. 6 Ohms resistance
-2.2 Amperes.
Condensers, Power Rheostats, Potentiometers, Vario- Couplers, Jacks, Knobs,
Dials, etc. Send for our new catalog

Complete with Knob and Dial
$2.00

No. 27.

(If

Complete with new Regal Knob
$1.00

your dealer does not carry Regal
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 instrument constructed for this particular purpose.

THE POST SOLDERING IRON

-

Platinum Heating Unit Interchangeable Tips- Universal Current
(I.aroe 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

nn

Manufacturer. of

(Vjfjj

Ultra -fine Receiving Sets
I

12 Diagonal Street
Long Island City, N. Y.

ACME
for
amplification

DUCK Pioneer Announces Startling Reductions
Leading Line Since 1909 At Prices to You Less Than Dealers' Cost
pamphlet comprising sixty -two Duck radio instruments and sets
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.
FREEIllustrated

A Few of the Many Duck Products at Sensational Prices:
Rheostat, 70e; Bakelite moulded positive contact. 70c; Bakelite Moulded Dial, 55e; 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.
in coin or money order for our big 256 -page combined radio catalog and text book. For
radio information and hook -ups it is worth many times the retainer asked.

SEND 25e

THE WILLIAM B. DUCK COMPANY, 227 -229 Superior St., Toledo, Ohio
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BRISTOL

JR.
Loud Speaker

For Radio -Phone Reception the AUDIOPHONE JR. is a strictly high -grade instrument,

built to Bristol standard and backed 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 set.
It is a true sound reproducer, bringing to home
or public hall the distinctive qualities of the original performance. Characterized 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 entertainPrice, $22.50
ment
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
Price, $25.00
Amplifier
Bulletin 3006 -L on request- Demonstrations arranged for

THE BRISTOL COMPANY
Waterbury, Conn.
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Increase Your Range
"A" Battery
Potentiometer by the
engineers of Cutler-Hammer, world -known specialists in rheostatic control,
will bring new stations to your receiving set, and give
you increased signal
strength for better re.
ception.
This new

-

It

is correctly designed
for maximum service
with a resistance unit that
cannot be displaced under
constant usage. Demand
the C -H trademark
is
your guarantee of satisfac-

-it

hon.

Bee
ohms.
Pane. Mounting. Pointer
e

Indicating.

Adjustable Contact Fingers. Genuine
Thern,oplar Knob Convenient Binding Poets for easy wiring. Finished
in dull satin nickel.
Typa 11602
$1.50

THE CUTLER- HAMMER MFG. CO.
Alrn,frr Radio &Winn, AeraintM Man,,Iarf star, of Eln-Irirnl tinf

ili

+..

MILWAUKEE - WISCONSIN
Onera Ants. Malia, C-H Radio Rheostats Nevin U
RADIO

A'

9ATTERT

POTENTIOMETER

RHAMSTINE'

HARTMAN VARIOCOUPLER
WITR

SPIDER WEB ROTOR
R ENI ARK ABLE

Designed for

PROVIDES
SELECTIVITY IN TUNING:
us by Alfred A. Crossley

Price
Write for bulletins

on

$6.50
Hartman Radio Products

THE HARTMAN ELECTRICAL MFG. CO.
MANSFIELD, OHIO

Use ACH TUNER D ALS

Amplifying Transformer
MODEL B

Q4ó0
Postage 10c

with W D -11 TUBES
It is the peer of them all.
Write for Free Catalog!

Dealers : Send for discount sheet on

Rhamstine* Products!

Manufactured by

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
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

If purchased direct and
can we give?

Price of ACH 3 -inch Dial

Complete $2.50

J. THOS. RHAMSTINE*

A. C. Hayden Radio & Research Co.
BROCKTON, MASS., U. S. A.

*Maker of Radio Products

Mail. Orders sent prepaid in U. S. A.

2162 E.

Lamed St.

Detroit, Mich.
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Popular
-for good reasons
RADIO enthusiasts wanted an expertly designed, moderate -priced set that any intelligent 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 shout
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
true! It is the ideal set for busy folks who
want the thrills of radio.
THE C. D. TUSKA CO., Hartford, Conn.

Popular No. 225

Tuska Regenerative Receiving Set
Tuska receiver, detector and 2 -stage
amplifier. Armstrong regenerative
circuit, licensed under Armstrong

U. S. Pat. No.1,113,149. Sensitive
for long -range stations. Loud volume for nearby broadcasting. Clear,
natural and undistorted tones. Can
be used with phones or loud speaker.
Send for Catalog No. 15

TUSKA RaDio
,ter

WHY

METRO

ARE

HEADPHONES

SUPERIOR

MAGNETS

,

Permanently
Sensitive

METRO Headphones
will always respond
as

distinctly to the

slightest Impulses as they
did the day you purchased

I

r

the,m. The magnets unm,
which their sensitivity depends, are made of highest quality tungsten steel.
put through a special heat
treatment, magnetized an
then rarofully "aged" t,
um firm magnetic strength. These magnets will not
weaken or lose their magnetism: If you want letting
sensitivity, you sh old Insist on Metro llradphones.
I

Price $6.00

Little Giant Receiving Set
A surprisingly compact set
Cabinet. highly polished American Wal.
nut finish.
hnpl,.at. ees,u t , ,
g
deriee. fmmpleW with metro $14.00
Mee.lphone,
.

Metro Wave Selector
Makes any set highly selective

l'.m,pLiely separate.

100

from

Sod

meters. Adds only one control without
ehenginnet. cehinet, highly t7 50
p ish.. A A meriranWelnutflninhi
of

METRO ELECTRICAL CO., Inc.
Manufacturera of Metropolitan Radio Products

69 Goble

Street

Newark, N. J.

hiljn Questions
Answered
Let the Radio Quiz Book answer all your questions about
radio. This book 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.
is a Look 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. Mail letter with $1.00 nowt
NATIONAL RADIO INSTITUTE
DEPT. P. R.
1345 Pennsylvania Ave., N. W.
Washington, D. C.

ORIGINAL

s'As Good
As Its Name"

The Battery You Have
Been Waiting For
Designed Especially for Radio Work.
II- Plate, 6-Volt -120 Amp. Group- Box is of rubber
composition (absolutely leak -proof). With this Vic trola style cover, handle and tray, a work of art is
achieved in both quality and appearance. PRICE,
$25.00 EXPRESS C.Ø. D. Neat switch embodied in
cover, furnished for $1.50 extra.
We also furnish a Radio Junior for smaller sets and
automobile batteries, any style and any size.
Attractive discounts to agents.

NOBLE BATTERIES

1454 Monadnock Block

CHICAGO

NATHANIEL BALDWIN HEADSETS
Type C Complete

SPECIAL
PRICE

$11.75

f,.,r
FREE
-with -a
Sheltone Loud Speaker.
each
phones

1,

of
,.00

Phones can be used as head set
speaker. Both for less than
the regular price of the Bald- a
wins. Cash s,ilhorderorC.O.D. Çr
-

WALTER SCOTT,

10 St. Lukes Place,

Montclair, N.

J.
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ASTER

rat
AMPLIFrat

TGIF

WodthH"ôrn?

A trained ear or a knowledge of music are unnecessary.
Anyone can appreciate the Music Master Radio Amplifier.
The Wooden Horn 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 phonograph 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 material, carries the mechanically created sound to the wooden
horn, by which, beautifully enriched, the message is delivered
to the audience.
Ceroco Phonograph

loud -speaker.

$10
.
For sale through Jobbers
and Dealers everywhere

Complete
1

-

Complete, ready to attach in place of headphones, no batteries or extra circuit required

Attach-

ment converts your Victrola
or Columbia into an efficient

.
inch (Home Model)
inch (Concert, Dancing, etc.) .
Your dealer will demonstrate the Music Master.

14
21

for you when he does.
JOBBERS A Music Master
((

There's

will besent to members

DEALERS 1 privilege of return.

$30
$35

.

.

a

thrill in store

of the trade

with full

Complete details and prices on request.

RADIO CORPORATION
GENERAL
Makers and Distributors of High -Grade Radio Apparatus
CHICAGO

Write for description

and details of complete line.

PHILADELPHIA
624-628 Market St.

PITTSBURGH

'` GERACO " on radio
apparatus means that
it is thoroughly tested
and guaranteed.

,ih

Amrad Variometers
New Price $3.75
Most efficient variometer on the market.
No dielectric losses,
small mounting space
required. New automatic machines used

in

LINE

DEPENDABLE

INSTRUMENT MAKERS SINCE

1909

PRECISION HIGH EFFICIENCY

CRYSTAL SETS

Guaranteed to receive local broadcasts with volume and clarity equal to any sets manufactured

manufacture

brings their price
within the reach of

every Radio Fan.

Immediate delivery
on all mail orders.

Variometer, less dial, - - - - $3.75
Vario- Coupler, less dial, - - - $3.85
New Loose -Leaf Catalog Now Ready
Write for your copy

LYNN RADIO CO.
Sixth Floor, Consumers Building

220 So.

State St.

Chicago, III.

TYPE "A" Shown in cut)
TYPE "B'r De Luxe

.
. $1.25
. .
Without Phones or aerial
Sent prepaid upon receipt of express or postal
money orders.
Money refunded if not absolutely satisfactory.
Dealers and Jobbers write for discounts.

$5.00

THE EASTERN SPECIALTY CO.
3552 N. Fifth Street, PHILADELPHIA, PA.

PATENT APPUED FOR

KILORadio

for

Storage

"B" Batteries

EFFICIENT

Receiving

1. KICO "B" batteries allow single cell variations
by means of switches mounted on panels.
(The
first in the market with this feature.)

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.
5. Neat, efficient and compact.
6. Unlimited life.
7. Your money back if unsatisfied within a 90 -day
2.

trial.

-"

re oell .22 volt
24 cell
88 oell

32 volt

48 volt

50 cell 68 volt
78 cell 100 volt
108 oeil 145 volt

(Plain)

NEW
8.00
10.00
12.00
18.00

21.00

(With Panels)
812.00
14.00

ixeTtàDIO

Stops Interference/
Get rid of the interference that is spoiling your
evening concert. By using the "WAVE TRAP"
you eliminate it.
It is installed in a minute by changing only one connection, and is indispensable on any receiving set
with any type of antenna. It is mounted on a formica
panel in a handsome mahogany finished cabinet
6x5x6 and is a high grade instrument throughout.

17.00
21.00
26.00

l

"A" and "B" Battery Literature gladly furnished
CHIMES

KIMLEY ELECTRIC COMPANY
1357 FILLMORE AVENUE

BUFFALO, N. Y.

PREPAID

Mir

; öÍ

ÍEflQfleic

21 E. SOUTH WATER. ST.

Pi%ii
CHICAGO
Circular on request.
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Comparison
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Range of

FIL- KO -STAT

and Other Filament

.
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With Rheostats

shown here can be had in any labora-

tory equipped with Bureau of Standards in-

struments.

Practical proof of FIL- KO -STAT nupsri°rityis evident the moment you put FIL -KOSTATS in place of the devices you now
regulate filament action.

use

ta
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-STAY
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LINE

Trade Mark Registered

Infinitesimal Control
Of Electronic Flow.

Definite Off

Indicating complete "A"
Battery disconnection.

Fine Adjustment

Starts where tube begins
function.
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STAT Best
Filament
Control
-a
II

,,,,,1111,,
%
ié'1n
=II: STTL

to

At Full On

Resistaneepractically zero.

Absolutely Silent
No

I

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 possibilities 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 filament heat assures longer life
to tubes. Fine adjustment of fractional currents makes 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 nona in
stock send his name and your remittance direct to

Non -microphonic free of all

FIL -KO -STAT

noises.

is

Current Variations

Resistance constant at any

setting.

No Discs to Break or Chip
Resistance element so finely divided further division
impossible.

compact

sou INTFRA noaV,

PRICE

(exact

size
Takes
little space on
panel. Can reshown).

rcdrill in g.

\

ADIO TORES
CORPO`" T1ON

.00
Dept. P R

place any other

control without

n15nWauTORS

TO

218-222 W. 34th St.

New York

WIRE ORDRRC FT!.T.TT)
111RRI

It,

1

\II

111

111

It

GUARANTEED!

The FIL- KO -STAT is to all
"fool proof." Each
instrument is packed with

purposes

the maker' guarantee that
be replaced if broken
within one year.

it will

Manufactured by

if/INSTRUMENT 0))

Connection posts fitted with Fahoestoek
clips and solder coolest*.

HNVYSaUPG PA.

Pat. Applied For.
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It's the contact

Crystal Receiving Set

that counts

$2.50

The special phosphor bronze clips
of the Na -aid W. D. 11 Socket
maintain perfect contact regardless
of any variation in tube prongs

The Ritter Grand
Crystal Set is everything that the beginner could wish
for. It will tune
up to 600 meters
and will receive

and bases.

Moulded from genuine Condensite,
these sockets are made for use with
the famous W. D. 11 tubes, operated by a single cell battery.
Na-ald W.D.
No. 411

11

broadcasting s t ations from 25 to
50 miles. It is made
of the Lest material with mahogany finish, stands
six inches high and
has the guarantee
of high -class re.
ceiving qualities
with a 100% rating by the Technical Department

The Na -aId De Luxe V. T. Socket
is of highest quality throughout.
is laminated phosphor bronze strips
press firmly with a side wipe actionn
on the contact pins, keeping surface
clean and insuring perfect contact.
1

el

These sockets retail

of (POPULAR RADIO.
Free circular of
set with instruc-

at 75c each

Sold stamp for dial. mail-space socket
cmna, nscr and BF transformer circulars

ALDEN

MANUFACTURING

tions on how to
direct your aerial
sent upon request.

CO.

Ritter Grated

Formerly Alden-Napier Co.
Dept. C
52 Willow Street

Sets are sold at
all J. G. McCrdry
Stores, F. & W.
Stores and at all reliable dealers.

Springfield, Mass.

Na aid De Luxe
No. 400

NA -A LD

(rand

I4'e

Invite Jobbers' and Dealers' Inquiries

RITTER RADIO CORPORATION
232 Canal Street

New York City

PRICES SMASHED
Complete Regenerative Vacuum Tube Set
lies crested new friends and customers, with the
announce drastic reductions in 01.11. quality
lines. All goods aprepaid. Send card for complete list. You'll
be surprised.
You'll tell your friends. A sample saving follows
Each

sale

vat that

we

Approx. range 1000 miles.)
Our price
Panel 7" a 12
Bakellte- drilled
$1.75
1.50
Cabinet of 3 ply wood to fit above panel
Two 3" dials @ 35c each
.70
6 switch points with nut @ IC oath
.16
with
.04
switch stops
not @ lc each
nickel plated binding posts @ 3e each
24
.50
switch levers @ 25c each
.65
filament rheostat. Highest grade
2.25
v do- coupler with 7 multiple. 7 single taps
1.95
23 plate variable condenser. Built right
.45
tuba socket -High grade
.20
grid condenser and leak
.15
phono condenser
.15
support for tube socket
.50
0 feet of spaghetti tubing Ce 5c per foot
.15
5 feet copper connecting wire
.10
Blueprints showing details to assemble outfit
(Knocked down.

"-

Something Brand New
in Antenna Wire

That will at once appeal to you.
It is different and better than any

makeshifts to date, being hard
drawn from the finest copper having a corrugated surface with 10
collecting points on its circumference. This gives a greater
collective and gathering surface.
PER
The result is extreme sensitiveHUNDRED ness, and an increase in the range
and clearness of any set from the
FEET
simplest crystal type to the finest
V. T. Receiver.
Packed in neat cartons of 100 feet,
200 feet and 500 feet.
Postage Paid
Dept. R

o0

$11.44

Others
$2.50
2.50
1.40
.48
.12
.48
.90
1.10

4.00
3.50
.85
.30
.25
.84
.30
.25

$20.12

Other artides taken at random from our list are:

Detector tubes -Cunningham -New. NOT rebuilt $4.25 35.00
Amplifying tubes -Cunningham -New. NOT re6.50
5.50
built
2.95
4.50
Transformer -Audio frequency. United
square.
4%"
t'aridmeter- Hardwood Stators
4.00
2.45
Assembled t's'orkrlte type
3.95
5.00
2000 ohms
Frost Fanes
6.50
8.00
3000 ohms
Dictogreph
5.95
7.50
Stromberg Carlson..3000 ohms
3000 ohms
4.75
5.50
Murdock
6.25
8.00
Dottrel. Cabot ....2200 ohms
4.95
6.00
2000 ohms
Manhattan
5.50
7.00
3000 ohms
Manhattan
Two stage amplifier-Knocked down. Cabinet
12.95
23.50
and drilled panel
.10
.25
Blueprints giving detail of two stage amplifier
Goode sold
.Send for full list today or order from abat.
YOU SIMPLY
for rebate or exchange.
au bicot to return

MUST Rh' PLEASED.

RADIO PARTS MANUFACTURING CO.
Detroit, Mich.
Dept. "P" 2150 Montclair

41

G !, NEGTIGUT
RADIO
,

C4nPARArivC CA'..:BMLiOry CLRVCS
WNMLIIWI VANNáLCONOCN9ER
AND A (MILLAR ROTARY WPC

INK no,[M9i!IwMtoo

ram. w>Q.alnlon

'

l

..
iip!gma.w
This Tells the Tale
Which Variable Condenser Is Best for Your Set
Up to 400 micro -microfarads -the ness of its design, the compactness

extreme capacity ordinarily employed 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 settings are possible.

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 CONNECTICUT Variable
Condenser an immense advantage

These features to-

gether with the neatPanel Type,
$5.50

J-108

P11111011.

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

Booklet 100 -F describing CONNECTICUT Variable Condensers
in detail will be sent upon request

RADIO DIVISION

dI CONNECTICUT
MERIDEN

T ELEI'TRSC

COMPANY
CONNECTICIIT
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Warren Radio loop,
cut away to show

constriction

ñèle Sam's

hoice./

Eight years of strenuous service in the U. S.
Navy and Signal Corps have proved Bakelite Dilecto (xx grade) supreme for radio insulation.

bakelita dilecto s

(A Laminated Phenolic Condensation Product)
Makes the perfect radio panel.
Tough, durable and super- resistant.
Finished a smart, sleek black. Cannot warp.
Machines readily.
Electrical'men can get B D X X cut and drilled to
your specifications.

THE CONTINENTAL FIBRE CO.
FACTORY: NEWARK, DELAWARE
Dealer Service From:
New York, 233 Broadway
Chicago, 332 S. Michigan Are.
Pittsburgh. 301 Fifth Ave.
San Francisco, 75 Fremont St.
Los Angeles, 411 S. Main St.
Seattle. 95 Connecticut St.

",.

Simpler,
Sharper Tuning with a

Warren Radio Loop
LTRIAL and tuning device all in one. Tunes not
not
only to wave length. but to wave direction.
aid to selection. Eliminates atmospherics. All
enclosed-dust and damp proof, fool -proof and surprisingly compact, neat and durable. Write today
for Bulletin I -102, containing hookups.

for Every Set
at the Best Dealers

A Type

Sao
Term-A-737 (30( -700 meters) G inches square -non- directional
Tyne- a -7211e (175-1000 mater,) G inches square-non-directional-RIG
$20
Tyne-R-2247 (300 -700 meters) IS inches square-directional..
Type-BL-2520 ( 200 -10.000 meters) with honeycomb coil. 18 inches

square -directional

$95

Send for Bulletin 1.102
MFG.
CO. Dept. F. Asbury Park,
V -DE -00 RADIO

N.

J.

Chi'Rad handbook

foi' fhisAd'and

Because of the astonishing number of requests for Chi -Rad's
latest Handbook -Catalog, we are
forced from this date on to
make a small wrapping and

mailing charge.
In tbis Chi -Rad Handbook are
48 pages of valuable information for every radio fan. It
includes the following:
1.
Technical discussions of
standard radio apparatus and
equipment.
2. Complete instructions, including 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. Requests for books will be filled
in the order in which we receive them.

Chicago Radio Apparatus Co.
415 S. Dearborn St.,

Chicago

P. R.

MPM
'Million Point Mineral`
`.WORLD'S GREATEST

RADIO 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- sensitive -reproducing from every point on
its surface. It increases audibility as well as radius.
and makes the purchase of an extensive tube set
unnecessary.

Send 25c and name of your Ra d IoDealer for a sample M. P.M.
Cryst al -concert -tested and guaranteed. Address Dept. PR.
M. P. M. SALES COMPANY

247 S. Central Ave.

Los Angeles, Calif.
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FIL -FÖNE
One Installation
No Jacks

SWITCH

One Movement for all Filament Control
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 inconvenience 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.

a

(Complete catalog of Radio Parts with useful Radio information sent on
receipt of six cents in stamps for (nailing.)

The A -C Electrical Manufacturing Co.
DAYTON

Makers of Electrical Devices for Over

OHIO
20 Years
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Controls
Grid
Leakage

eeeep

`Accumulate
Negative chames

S
E
N

H
E
A
D

T
O
N

P

togroind

H

A

Two sizes

O
N

P
P

No. 100-up to
100,000 ohms
No. 10I -up to
5

RADIO

E
S

R
O

$8

L

V
A

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
your dealer.
Durham & Co., 1936 Market St., Philadelphia

DURHAM Variables

High Resistance

LIST PRICE

2,200 OHMS

LIGHT WEIGHT

$8

LOUD AND
CLEAR

Dealers May Send
$3.20 for Sample
Add 20 cents for postage

MONEY BACK GUARANTEE

FRENCH MFG. CO., Seymour, Conn.

RADIO SPECIALS

Amplification
Perfection
with all Standard Tubes
An Audio Transformer will give the
sanie results with all tubes which are
alike in A. C. Impedance and Amplification Factor.

WD -11

You will get better results from
Greenleaf Condensers. High grade, perfectly constructed.
Greatly reduced prices for limited
time only.
$ .90
3 Plate Variable Condenser
44
14
1.35
11
""
44
IS
1.55
21
41
44
2.25
43 "
Send Order at Once. Carly with Order
(FREE Radio Broadcasting List)

GREENLEAF RADIO CO., Dept. P -21

UV -199
UV -201 -A
UV -201
-

1

tubes all have
nearly the same A. C.
Impedance.
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These

RADIO-PATENTS

C -301

AMERTR4N
-universally acknowledged the greatest of all amplifiers, gives the same wonderful amplification curve with WD -I1
dry cell tubes as with UV -201 Radio -

trons.

Merchants Row, Boston, Mass.

Procured. Send sketch or model today for examination.
No charge for preliminary
prompt report and advice.
advice. Write for free Booklet and blank form on which to
disclose your idea. Highest references. Promptness assured.

CLARENCE A. O'BRIEN
Registered Patent Lawyer 1036 Southern Building, Washington, D. C.

RADIO TUBES REPAIRED

PRICE $7.

We solicit your burned out 6 -Volt Radio Bulbs for repairs.
Our work Is guaranteed.

American Transformer Company

REFILLED TUBES IN STOCK

Designers and builders of radio
transformers for over 20 years

175

Emmet St., Newark, N.J.

Detectors

$2

:i

Ampliflerx....$3.00

RADIO TUBE LABORATORIES, INC.,
776

BROAD STREET

NEWARK, N. J., U. S. A.

w
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One copy of this complete Catalogue
of Radio Outfits, parts, Dictionary
of Radio Terms, Instruction 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, amazingly 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 lowthe most modern type
est possible prices.
It gives a list of broadcasting stations, and gives much information
about radio construction and operation. Every one interested in Radio
needs this complete catalogue and
book of instruction.

Why Pay Higher Prices?

...

Large
Selection of

Outfits

Montgomery Ward & Co. has for fifty years dealt on a
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 a
post card.

Write to the house nearest you.
ADDRESS DEPARTMENT 38 -R

Chicago Kansas City St. Paul
Portland, Ore.
Fort Worth

MontgomeiyWard r? 3.

% The Oldest Mail Order House is Today theMost Progressive m
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SUPREME

Favored by Thousands
of Radio Fans

l'

PRICE

lE " Melco Supreme" Radio Frequency
Amplifying Receiver can. be used with
indoor or outdoor aerial, loop or lighting

TI

$125

Amplification is extremely high per stage with out the slightest loss of tone quality. Neither
distorts the wave nor interferes 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.

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.
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
Huntington. W. Va.

Fulton Street, New York

Are.: Philadelphia, Pa.. G:tg Vietnry Bldg.: Pittsburgh. Pa., 704 Granite Bldg.: Los Angeles.
Sal South western Are.: Atlanta, Ga., Flatirurl Bldg.: San Francisco, Cal.. Sn9 Sti.-no, Sin,: St. Louis. Mo.. 13 South
41k

St.

1028 Fourtas

Exclusive Canadian Representative, Scott Bros.. Ltd.. 332 St. Catharines St. West. Montreal. Que.

N OVO

"B" B
j
A

MULTIPOMT
luent fending)

Synthetic CRYSTAL DETECTOR

,,

SDI

T ERIES

v`'
4` ìeß Dip

sensitive over its entire surface

Attt

Eliminates all detector troubles. Extraordinary clearness
and volume. f]tdorsed by radio experts and press. Sold in
sealed packages only. Join the ever -increasing Rusonite fans.
Price, postpaid. mounted
Sensitiveness

guaranteed

J5Ue

RUSONITE CATWHISKER

THE INSULATES BINDING
POSTS AND 7tu. WIRE CONNECTOR

NOTE.

2 5c

14 -Karat Gold Multiple contact
Z
Supersensitive
or.
Sweet
from
Order from your deafer or
Rosouite Products Carp., Dept. "P," 15 Park Row, N .Y.

NOVO M'F'G

¿124 W. 33'_f

NEW YORK

B

BATTERIES

Large 221AV
Large 45V

.

4
.

.

CO.

50. DEARBORN
CHICAGO

ST.

CATALOGUE
Make D X Records
With D X Supplies

ARE GUARANTEED
Small 223V
Small 45V

531

FREE

DELFELCO
RADIO

ST.

This Catalogue should be called "Recipes
for Long Distance." It was written to help
amateurs pull in the most distant stations.

3.

To Get Your Copy

5

DELFELCO BATTERY CORP.
PAWTUCKET, R. I.
n MEETING STREET

Write Department

16

D -X Radio Company
123

Liberty St.

New York City
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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
from the older types of tubes and require different associated instruments. For
this service we announce the following:

TYPE 300 -A AMPLIFIER UNIT
A compact unit consisting of our Type 231 -A Amplifying 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
so designed that the unit may be used on a table or
mounted behind a panel with only the rheostat knob
projecting.

Price
TYPE 300 -B AMPLIFIER UNIT

This unit is similar to the 300 -A unit except that it
UV -201 tubes.

is

$7.50

.

equipped with standard socket for

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 operation and attractive in appearance. Resistance 6 ohms, with current carrying capacity of 1.25 amperes. May also be supplied with a resistance of 3.5 ohms and a current carrying capacity
of 2.5 amperes.

Price

$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 micrometer 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 particularly suited
to the WD -I1 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 instruments for many years. It has no affiliation with any other company.

Standardize on General Radio Equipment Throughout
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FREE

GRID.
PHONE
IXEDDCONDE
CONDENSERS
Don't take any chances with inferior poorly constructed
condensers!
Every one of our variable condensers is perfectly
made and carefully tested.
Prices are extremely low -but you must act quickly.
3 Plate Variable Condenser
$ .90
tt
16
41
11
1.25
21
"
1.50
St
43 't
2.10
1,1

(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.

A!'J, III'/4I/1//

World Radio

Here'syouropportunity. Radioneeds

Batteries

you. Win success in this fascinating field.
Trained men in demand at highest salaries.
Learn at home, in your spare time.

SAVE YOU

Be
a Radio Expert
will train you, quickly and easily, to design

S0%

I

construct, install, operate, repair. maintain. and
ll forms of Radio apparatus. My
a
tboda
are the most summit al to eaietence. Leara to earm

NIIIIIIMMIMM

Direct factory to user sales methods save you 60°'.
Highest quality material
a you 100"7 service.
Every battery barked by our written two -year guarantee. You take no risk. Batteries shipped expreseC. O. D.
for your inspection. Mail your order today -et once.

$1,800 to $10,000 a Year
home- eonetraetion, tube
F R E E Wonderful,
receiving set, of latest design.

i

COMPARE THESE PRICES

Writefor "Radio Faeta "free. Engineer Mohaupt.

American Electrical Association

D ept.

a4

RADIO PRICES.

9513 Ravenswood Ave., Chicago

e
r,

t.

VAL. an Amps. $ 2.50
volt. 6O Ampe. 10.00
Antos.

Volt. IM

Super -Sensitiveness!
Unless it is super-sensitive you
are westing time and entertainment and cannot "hit" the combination for best results. Insist

price. Says
cent on your neat batter,

6a

and

-btu, tWorld Steels. Radio

FREE Radio Catalog

Galena, Silicon or Goldite price per
crystal, a,c. Same mounted in brass cup,
40c. Obtainable at your dealer's or sent
direct (post-paid) on receipt of price.

Our big stock of standard
makes of radio sets, parts and
supplies, fully illustrated. Play
safe -buy standard equipment
from a reliable house. We ship
from stock.
Send $6.50 for genuine Westinghouse W D-11 "peanut" tuba
no storage battery needed. 60 cents extra for signal
socket. $1.00 for Bradley Adapter. Wonderful results,

Wii1ARL -1

127

eoriginalArling-

uponthe g

ton Tested'NAA "Detector Minerals.
They are carefully selected from bulk
stock, individually tested andguarameed
super- sensitive.

6f

tery at such

Battery. Writs Ind.,
odd Battery Co.. 1219 S. Wabash Ave., Dept. 3. Chicago

I

THE crystal is the "bull's -eye"
of your crystal receiving set.

14.50

No other manufacturer off rs such highhquality bet-

ßiUi1,eD

Newman -Stern Building

-

JULIUS ANDRAE & SONS CO.
fn bvsines, sine. 1860

Michigan Street

Milwaukee, Wis.

Cleveland

MAKE YOUR

RADIO
RECEIVING SET
OWN

F-REEVACUUM

-

SET'

The set you always wanted -FREE
A real RADIO SET-listen in on
Concerts, Lectures, Singing, etc. Can
receive messages 75 to 100 miles,
and more.
name and aciers.s
and we will tell you
HOW you. too, can get a VACUUM

ENJOY the concerts, market reports, latest news. etc., as sent
broadcasting stations. This NEW copyright
book,
'EFFICIENT RADIO SETS," shows how to make
INEXPENSIVE set for receiving wireless broadcasting.. Sent
C. Dorn. Pub.. 725 8. Dearborn
Postpaid tor
25c CAddreo9
nt.
out

by

large

1.

RUSHyour

TUBE RADIO SET
ABSOLUTELY

FREE

Write today for
FREE Radio Plan.
It's easy -Great Fun
HONE SUPPLY CO.
1

131 Duane St.
neck. 752. N. Y. City

VARIABLE

CONDENSERS

Plate capacity .001
21 Plate capacity .0005
43

.

.

.

.

3 -in. Dial, to fit, 25c.

Fully Guaranteed.

.

$1.65
1.45

Money order or Check

MORGANSON ENG. CO. BROOKLYN,

N.

T
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COMPLETE

WITH DIAL.

ONLY
UNITS

ACENT
Cat No. 85

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 11/2 Amp. continuously.
It is beautifully constructed, flawless The base of the rheostat is heat -rein performance, the simplest to assisting 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 instrutwo units (as illustrated). Unit 1 con- ments, making perfect control easy.
sists of the pointer, knob and shaft Another instance of PACENT qualmoulded in one piece. Unit 2 remains ity at reasonable cost.
intact when rheostat is separated,permitting the careful contact adjust- The PACENT Potentiometer (same
ment made at factory to remain un- size and incorporating all the advandisturbed. 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"

PACENT ELECTRIC
COMPANY
INCORPORATED
Executive Offices: 22 Park Place, New York, N. Y.
BRANCH OFFICES
Chicago

Washington,

Philadelphia
San Francisco

Minneapolis
St. Louis

D. C.

Canadian and British Licensees:
Colonial Radio, Ltd., Hamilton, Can,
Members Radio Section, Associ.
Mfrs. of Electrical Supplies

aced

50

Located
My Trouble"

"How

I

A Massachusetts radio enthusiast
tells of a happy discovery that
finally solved his difficulties.
'figure out what was
my radio set," states a
Fitchburg business man whose experience
is interesting because it shows how one
simple little adjustment will sometimes
make such an amazing improvement in re-

"I COULDN'T
wrong with
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 possible 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.
"I 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
RADIO-and thumbing through its pages I found
the very answer to my problems!
"There in black and white, diagrammed any'
explained, was a simple, practical suggestion

that turned the trick for me."

The One Best Way to Get Results
Many other radio enthusiasts, too, who want
to get the most out of their sets have found in
POPULAR RADIO many an idea and practical suggestion'that has made a world of difference in
their enjoyment of this fascinating pastime, and
saved them hours of experiment and costly error.

If you don't already subscribe to

4

i

POPULAR

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.
RADIO,

Your Questions Answered FREE!
Then, too, as a regular subscriber, any iquestions you wish to ask of the Technical Editor
will be answered free of charge. This is dne of
the most valuable features of POPULAR RADIO'S
service, and is the same service for which nonsubscribers pay 50 cents for each question asked;
and they say it's worth many times what they
pay. Yet 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 POPULAR RADIO regularly each month and
don't risk missing any of its scores of helpful
and practical suggestions.
r

POPULAR RADIO
4 -23 b
9 East 40th Street, New York City
Please put me down for a year's subscription to
POPULAR RADIO, beginning with the next issue. I
am enclosing $2 in full payment, which also entitles me to free use of your Question and Answer
Department.

Name

Address

RA

(No extra for Canada. Foreign countries
25 cents postage extra.)

1
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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
or Walnut Cabinets

Jewett Mfg. Corp.
Newark, N. J.
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A Heap of Radio Equipment
That's Yours Cost Free!
You have a few friends
who are not yet on

may have these

Vacuum

our subscription
list. Just send us
their subscrip-

Tube

standard radio parts
in exchange for a
few minutes of
your spare time.
It's easy l

U V -201
or C -301
For 9 Subs.

tions and
help yourself.

Two
Inductance

Audio
Frequency
Amplifying
Transformer
For 7 Subs.

Coils Nos.
L -1250 and
L -1500

For 7 Subs.

GE

.001

Variable
Condenser
For 3 Subs.

One
Megohm
Leak
For 2 Subs.

Get your own equipment cost -free. You

C H

Potentiometer
For 3 Subs.

Mica
Grid

Condenser
For 2 Subs.

During the past month more unsolicited subscriptions 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

Vernier
Rheostat
For 3 Subs.

Vacuum
Tube
For 2 Subs.

Filament
Control
Rheostat
For 2 Subs.

-a

r2 months' service that
POPULAR RADIO
brings radio instruction, new hook -ups, general articles and radio short -cuts invaluable
to every enthusiast. Send in their subscriptions 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 allover the country are delighted with the results.
The S -P -2 is truly the SUPERIOR RECEIVING SET on the
market today and has been proven far and away in a class by
itself excelling any regenerative receiver now offered costing
$125.00 to $180.00.

Lyradion Sales & Eng. Co.
Sleeper Radio Corp.
Jewett Mfg. Corp.

THE LIST PRICE IS BUT $85.00 WITH AN ADDITIONAL
CHARGE OF $15.00 FOR THE ADAPTER.

Elec. Prod. Mfg.
Penn Radio

Distributors for

A. B. C.

Pacent Elec. Co.
Schieber & Jensen

Atwater Rent
Horneeharger
Radisco
Electrose
Mitchell -Rand

The S -P -2 is a complete Receiver of radio -telephone and radiotelegraph signals over a wavelength range of from 180 to 650
meters, using three tubes, viz.: detector, one stage of radio frequency amplification and one stage of audio frequency amplification.
An Adapter representing an additional stage of audio frequency amplification.
added to the S -P.2 Receiver AS SIMPLY AS INSERTING A TUBE INTO
A SOCKET. Without necessitating the change of a single binding post. wire
or batteries or h phoned
The S -P -2 Adapter i s a basic patent and is
thoroughly covercd

Callophone
Amer. Radio & Research Corp.
Baldwin Radio

Dubilier

WHOLESALE ONLY

5

he
P

2

COMPLEiEvia

ADAPTER

DEALERS:
Write for Catalogue 101A

.

PITTSBURGH RADIO SUPPlY NOOSE
963 Liberty Ave. Pittsbur;h,Pa.
G`R`ANT 3637.

s.
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5
YEARS
LASTS
Without replacing any part
.

..

.

..t.

PATENTS PENDING.

chiefly in the composition of the plates and construction of the battery boxes, which are
of hard rubber moulded into ten compartments. Size 23,/, 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 full capacity. For less than VI cent
the battery is thus ready for another six months' use.
The enormous 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 coils are required, as there is no A. C. humming or motor

THE invention

is

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 battery. Connect to any
lamp socket or farm lighting generator as per directions and within a few hours you will have a battery that is
superior to any on the market. Give it a trial.

Two single
Three

units

One single
$8.10
11.75

$4.25
unit -23 volts-variable from 2 volts up
Six single units
Four single units
15.25

Five

18.50

ASSEMBLED PER UNIT

Seven

"

$22.25
25.75

$4.85

Rectifier for
A. C.

current
35c

D. C. current
requires none

FREE

-Big catalog of parts

Completely Assembled
Two year written guarantee

and sets

RADIO EQUIPMENT MPG. CO.

1663

JEROME AVF_, NEW YORK CITY

with each battery

