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EDITORIAL SCENES
TAMES Stokley. who writes "Ether Waves You Cannot
I Hear" is an associate of Dr. Edward E. Slosson, the di-

rector of Science Service in Washington. Science Service is

a most interesting and unusual organization, devoted to present-

ing in an able fashion the facts about science in any of its

branches. The board of directors of the organization number
some of the greatest scientists now living in America. For
the benefit of those readers who do not know, Professor J. H.
Morecroft whose "March of Radio" has appeared in RADIO
BROADCAST ever since its first issue is a professor of electrical

engineering at Columbia University, where he has trained many
a radio engineer. Austin Lescarboura, the writer of'What's
New in Radio" was formerly Managing Editor of the Scientific

American. He is now a free lance writer. Some interesting
slants as the baseball writers put it on broadcasting are

offered by the new conductor of "The Listeners" Point of

View," John Wallace, whose first department appears in this

number. The changes in call letters, and frequency of Cana-
dian and American broadcastings tations during the past few
months have been many and we have made every effort to have
the list appearing on page 337 the most accurate to be found

anywhere. Readers who have access to a razor blade and a pin
can quite easily make up a sixteen-page booklet from the list.

Some misunderstanding has arisen about the description of

a new N-P coil for the Roberts Knockout receiver printed on

page 66 of RADIO BROADCAST for November. The author was

Ralph D. Tygert, an engineei on the staff of the F. W. Sickles

coil company at Springfield, Massachusetts. Mr. Tygert's

findings have been incorporated in the new coils now being
marketed by that company for the Knockout receiver.

OCTOBER
and November have been the months of radio

shows throughout the country; November especially was
a red letter month in American radio affairs, for the third of

Secretary Hoover's radio conferences was held in Washington
and everyone agrees that the policies recommended for radio

are most wise and calculated for the best interests of radio in this

country. Too much credit can not be given to Mr. Hoover for

his ability and foresight in causing the varied and sometimes

sharply competitive interests of radio to settle their complex
problems by amicable conference where reason has almost al-

ways prevailed.

MUCH activity is seen in the Laboratory these days. The
staff is

experimenting
with three distinct receiver cir-

cuits, all of which have great merit and technical interest.

If the receivers are proved worthy, each one will be described

in an early number of the magazine. The Laboratory is col-

lecting data on radio tubes and Keith Henney, director of the

Laboratory, will have an article showing curves on all the popu-
lar tubes with a mass of highly valuable information for every
radio user, which, as far as we know, has never been put to-

gether in one article before. The February number will also

present "How Long Will My B Batteries Last?" by George
C. Furness, an engineer who probably knows as much about

radio batteries as anyone in the business. We shall also give
the latest plans for the 1926 International Radio Broadcast

Tests which will occur one week after the February magazine
is on sale. Those Tests, by the way, give promise of being
more interesting and successful than either of the two which

have so far been held. W. K. W.
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Single Dial Tuning
Yet
Greater

Selectivity

The Wave Master
Consolette

A beautiful genuine
mahogany model with

inbuilt horn,

$235.00
Also made

in a handsome Console
Model. Price

$275.00

"NOW
I Get What
I Want

When I Want It"

KELLOGG
Found the Way!

Standard Model
5-TubeWaveMaster

in beautifully finished
cabinet of solid genuine

mahogany. Price,

$125.00

HERE,
at last, is a radio set that is REALLY easy

to tune. Just one tuning dial but what a magic
dial it is! For it actually has a range of 540

degrees over three times more station finding range
than the ordinary dial.

A dial that gives lots of room
for a wide separation of stations.
Makes it easy to tune in the
one you want and to completely
blot out the others.

In fact, this remarkable new Kel-
logg receiver is exactly the set

busy men and women every-
where have been asking for. A
set that brings in what you want
when you want it without fus-

sing, without "hushing" the rest
of the family, without any need
of knowing what is going on in-

side the handsome cabinet. Sim-
ply superb is the musical quality
of WAVE MASTER reception.

This masterpiece of receiving
sets is the product of a manu-
facturing company that would
naturally be expected to design
a great set. For 28 years, the
Kellogg Switchboard & Supply
Company has been making pre-
cision electrical instruments
telephones, switchboards, and

apparatus. Ever since the be-

ginning of radio we have been
making radio parts of highest

quality. But not until now have
we been able to perfect a radio
receiver that we felt was worthy
to carry the Kellogg name.

The Kellogg WAVE MASTER
has little in common with other
five-tube sets. It operates on a
new, better and more efficient

principle. By using a new sys-
tem of amplification and detec-

tion, we have solved the difficult

problem of single dial tuning.

We have done it without any
sacrifice of selectivity; instead,
we have INCREASED selectiv-

ity as greatly as we have in-

creased simplicity.

Would you know more about
the WAVE MASTER? It is our
aim to make it easy for folks
to test the WAVE MASTER
wherever they may be located

the country over. If you do
not know the Kellogg dealer in

your vicinity, write us at once
for his name and a full descrip-
tion of the WAVE MASTER
circuit. Ask for Folder No. 5-A.

Kellogg
Symphony
Reproducer

A Separate Circuit for Each
40 Meter Wavelength Band
One-Dial Control, Yet Greater Selectivity.

Radio Dealers and Jobbers!

We are now closing sales franchises in open
territory which is fast being taken up, TheWAVE MASTER franchise, backed by
Kellogg resources and our powerful advertis-
ing campaign is most valuable. Wire us if in-
terested r get into Chicago quickly and see
us regarding this money-making proposition.

Kellogg Switchboard & Supply Company
1066 West Adams Street, Chicago, 111. *

TER
Tested and approved by RADIO BROADCAST



IDENTIFICATION
"'ANTED

HOW "TELEPHONED" PHOTOGRAPHS LOOK

Radio men have been interested in the announcement of the Amercian Telephone & Telegraph Company of the successful sending of photographs by wire.
The center oval shows a transmitted piAure of the parade a President Coolidge's inaugural. Note the great detail preserved. Checks and business papers
are frequently sent by wire. The check shown was sent from New York to Chicago in seven minutes. The finger print is shown upper left, as received
in Chicago after it was sent from the files of the Police Department in New York to the Chicago police, for indentificaton, which was made and confirmed
in three minutes after reception. Diredtly above is shown the picture receiving device. On the left is the 'amp house, next the "light valve," operated
by electric impulses received from the sender The rolled unexposed film is shown on the drum in the foreground; behind it is the synchronous motor.

When pictures are received, the room is kept dark. The only light on the receiving film is that which passes through the light valve
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Ether Waves You Cannot Hear
The Few Isolated Facts Known About the Ultra Short Waves of Heat and Light

The Characteristics of* X- and Radium Rays Taking Photographs Through Dense

Mists by Aid of Infra-Red Rays How the Gap in Knowledge is Being Bridged

Between Radio Waves and the Much Shorter Ones Familiar as Heat and Light

M"OST radio enthusiasts are a-

ware that when they listen to

a broadcast concert or lecture,

the ether is frequently full of

commercial messages in code

sent from ships or land stations, yet, in the

best receiving sets, these are not heard be-

cause their wavelength is much greater than

that to which the sets are tuned. Likewise

short-wave transmission, using wavelengths
down to a few meters, which has been so

much discussed as making possible the

sending of messages over great distances in

daytime, does not affect the ordinary set,

but requires a special one that is tuned to

these waves.

Even a short-wave receiv-

ing set, however, will not

make audible the multitude

of still shorter waves that are

continually fleeting through

space, for radio waves are not

the only kind of ether waves.

Thousands of times shorter

but otherwise identical with

them, are the waves of light,

and still shorter are the X-

rays, and the rays of radium.

Thus there is a complete

range of vibrations, all the

way from those with waves
whose lengths are measured

by the millionths of an inch,

to others whose waves are

miles long. Some occur in

nature, some are produced by
man with his various pieces
of scientific apparatus, and
still others are yet to be pro-
duced.

.
There are undiscov-

ered gaps in the series which
have not yet been filled, but

By JAMES STOKLEY

physicists and many other tireless workers

in allied fields in many countries are busily

engaged in closing these gaps, and making
the series an unbroken one.

Most familiar to us, more familiar even

than the radio waves, are those which make

up visible light. The wavelengths of these

are between ^i^ and TnrW of an

inch, the shortest making up violet light

and the longest red. Between these are

the wavelengths of the other colors, but

longer than the longest red waves, and
shorter than the shortest violet ones, are

the waves which make up what is often re-

ferred to as "invisible light." Those that

TWO EXAMPLES OF X-RAY TUBES
The largest and smallest ones made. These tubes have been invaluable for

surgical work during the past few years. By placing the hand, in which, let us

suppose, a piece of metal has become lodged, between the tube and a phosphores-
cent screen, the flesh will be found to cast a very faint shadow; the bones, a

stronger one; while the embedded metal object will show a clear defined shadow

are too long to see are called infra-red, and
the short ones ultra-violet.

When a beam of white light is passed
through a prism, the familiar rainbow-like

spectrum is the result, a band of colors

varying from red at one end to violet at the

other. But the red and violet parts are not

really the ends; the fact that they seem so is

only because our eyes are not as sensitive as

some scientific instruments. Take a radio-

meter, the little device consisting of small

vanes, black on one side and silvered on the

other, inside a glass bulb, which is often

seen in an optician's window, and spins

merrily when the sun shines on it. This is

operated by the heat rays,
and if it is placed a little be-

yond the red end of the spec-

trum, it will twirl, thus

showing the presence of heat

waves, which are identical

with the infra-red.

On the other hand, if we
allow the spectrum, and the

part of it beyond the violet,

to fall upon a photographic
film, the most impression on
the film will be made not by
the yellow part of the spec-

trum, which appears bright-
est to the eye, but by the

darker blue, and there will

be a prominent image caused

by the presence of the short

waves called the ultra-violet.

In the realm of invisible

light, things are not always
what they seem. During the

World War, several allied air-

planes arose from their own
lines bearing what was ap-

parently an enemy insignia,
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and they could easily have flown over the

German lines without molestation from

anti-aircraft guns. Neither did any of

the allied soldiers attempt to capture the

occupants of the planes when they landed,

nor were any bombs dropped before the

planes came down, for although to the un-

aided eye they bore a strange insignia it

was transformed to the familiar design of

an allied craft when observed through red

color screens provided the allied observers.

The enemy insignia was painted on the

airplane in paint that reflected visible light,

but that of the allies was painted with

pigment that reflected its shape and form

only in deep red light.

i Even the secrets of the spheres are re-

vealed through astronomical photography
with invisible light. Last summer at the

Mt. Wilson Observatory, in California,

when Mars made a close approach to the

earth, it was found possible for the first

time to measure the extent of the planet's

atmosphere, and indeed, to prove to a cer-

tainty that it has an atmosphere. These

pictures were made with the great loo-inch

telescope, the largest in the world. Two
sets were made, one by blue light, and the

other by infra-red. Not only did the latter

exposures show numerous markings on the

planet, which were completely obscured in

the blue set, but they also showed the dia-

meter of the planet appreciably smaller!

This, of course, is what we would expect if

Mars had an atmosphere like the earth's.

The blue light photographs could not pene-
trate the Martian layer of air, but the infra-

red ones did, and enabled us to see the

planet's surface.

This same principle also permits photo-

graphs to be made on the earth through

great depths of atmosphere, and even

through mists so dense that the human eye
cannot see through them. Airplane photo-

graphs from great heights are made in his

manner, and the special plates used reveal

all the detail on the ground below. The

photographer ordinarily uses a red light in

his dark room because light of that color

does not affect his sensitive emulsions, but

by bathing the plates before use in special

dyes, they becomesensitiveto this part of the

spectrum, and may be used with sufficiently

fast shutter speeds to permit aerial photo-

graphy with red, or even infra-red light.

The bathing beauties and the brave life

guards browned by the sun have ultra-

violet rays to thank for their coloration.

For sunburn is largely due to light waves
shorter than the visible spectrum. Babies

are endangered when they lack this sort of

light, for it is necessary to their health.

One of the most important recent discover-

ies in the field of nutrition is that foods,

such as milk and even lard, when exposed
to ultra-violet rays, develop properties that

prevent and cure rickets in animals and
human beings.
The sun is the greatest and best ultra-

violet ray machine we have. The sun is a

great doctor. Mercury, vapor lamps can,
of course, substitute for the sun, when days
are dark or short. Moreover, there should

be little or nothing between the sun and the

patient for the most effective treatment

MODERN X-RAY APPARATUS
Which is due to the discoveries of Rontgen, in 1895, of certain rays called X- or Rontgen rays. These rays are invariably produced by the sudden

stoppage of cathode rays by a solid obstacle. In modern X-ray tubes, the rays are as a rule allowed to impinge on a tungsten target placed in the

center of the bulb. X-rays are then emitted only on the side of the bulb facing the tungsten. These Rontgen rays, like cathode Rays, excite fluorescence

when they strike a suitable object. The exact nature of X-rays is still a matter of controversy, but most people now maintain that they are simply
ultra-short light waves
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TWO EXHIBITS AT THE NATIONAL ACADEMY OF SCIENCES, WASHINGTON
To the left is shown an ultra-violet lamp which has been photographed by means of its own light. The photograph to the

right shows another picture of this instrument. The mercury-vapor lamp, as it is termed, is rich in ultra-violet light

For most substances, glass among them, are

opaque to these short rays. A sun bath
behind a window pane would be ineffectual

and for the same reason many violet-ray
machines with lamps housed in glass, are

valueless.

WHAT CAUSES LIGHT

DUT what causes light, or other ether
L* waves, and how are they trans-

mitted? Many years ago it was supposed
that a luminous body gave off myriads of

tiny particles, or "corpuscles," which tra-

veled in straight lines, and when they en-

tered the eye, produced a physiologic effect.

This, however, gave way to the wave theory
which is still held, though with some modi-
fications. In studying light, one of the

most useful instruments has been the spec-

troscope.

When light is passed through a prism and
the proper combination of lenses, a band of

colored light, the familiar spectrum, is the

result, and if the prism and lenses are prop-
erly adjusted, there appears, when sun-

light is being analyzed, a number of dark
bands or lines which cross the spectrum at

right angles. These were long ago shown
to be due to incandescent gases, and by
their use, astronomers have been able to

tell what substances the sun contains, al-

most as well as if they had a piece of it in

the laboratory to study.
Each element has certain lines in the

spectrum. Thus many thousand are

known for iron, while others do not have so

many. Hydrogen has a number in various

parts of the spectrum, and corresponding to

the color, or wavelength of the part that

they occupy. In 1885, Balmer found that

a simple law would give the wavelengths of

the lines of one of the series due to hydro-
gen. Since then, similar series have been
found for other series of hydrogen lines,

and also for other elements.

This, then, showed that there must be
some order in the structure of these ele-

ments, but it is a different thing to find,

by trial and error, a law that fits a series of

cases, and to work out the reason that

such a law is followed. But the talent was
not lacking to find such a reason, and the

best explanation, and the one that is most

generally accepted by physicists, is that

given by Prof. Niels Bohr, of Copenhagen,
Denmark. It explains not only the series

spectra of hydrogen, but also of the other

elements for which such spectra have been

determined.

According to the Bohr theory, the atom
consists of electricity. At the center is a

charge of positive electricity called the

proton, and around it revolve one or more

negative charges, which the physicists calls

electrons. These resemble the planets of

the solar system, while the proton is similar,

in its relative position, to the sun, around
which theelectrons revolve indefmiteorbits.

But here is an important difference between
the celestial and atomic cosmogony.
While the planets in the sky always move
in the same orbit, the electrons have the

power of jumping from one orbit to another,
and every time that such a change occurs,

either visible or invisible light, or possibly
one of the other forms of radiation, is given
off.

The simplest atom is that of hydrogen,
and thus it is understood why the spectral
series of that element was first determined.

Its atom consists of a single proton, or

nucleus, around which revolves a single

planetary electron. Every time the planet-

ary electron changes its path, a radiation is

given off. But, one asks, how is it that

there are so many lines in the spectrum of

hydrogen, when a single wavelength is

given off with each change? As a matter of

fact, if it were possible to isolate a single

hydrogen atom, it would not radiate light

of the entire hydrogen spectrum. But
when there are a great number of atoms to-

gether, as there are in even the smallest
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quantity of hydrogen that we
can work with, there are so

many that at any instant every

possible change is going on in

one or more atoms, and the

combination produces the

spectrum.

X-RAYS USED TO ANALYZE
THE ATOM

RADIO BROADCAST JANUARY, 1926

Invisible Limit of Violet Blue Blue-
Ultra-Violet Visibility Green

Yellow- Orange Red Deep Limit of
Green Red Visibility

\A/ITH the shortest ultra""
violet waves about

^oo!ooo f an incn '" length,
and the atoms so much smaller

than that, it would seem hope-
less to expect to study them by that means,
but here the X-rays came into use. Much
like lifting one's self with one's boot straps
is this method, for the X-rays have been
used to analyze the atom, and at the same
time the study of the structure of matter
has thrown light on the nature of the X-
rays. In 1895, on the 8th of November,
Prof. W. K. Rontgen, at Wurzburg, Ger-

THE SOLAR SPECTRUM
As defined by the spectroscope and photographed on a sensitive plate. The
ray to be analyzed is passed through a narrow slit before the prism. The
slit tends to prevent overlapping of the various colors. Note that the photo-
graph shows, at the violet end, a part of the spectrum beyond the limit of

human visibility

SIR ERNEST RUTHERFORD
An English physicist, born in New Zealand in

1871. He has been responsible for much de-

velopmental work in radio-activity, and pub-
lished papers on the subject as early as 1904.
He has done a lot of useful work in bre aking up
atoms by means of radium rays, and was awarded

the much coveted Nobel Prize in 1908

many, discovered these rays which bear
his name, and as their nature was not

known, they were also called X-rays.
In 1912, however, another German

scientist, Laue, found that by passing a
beam of X-rays through a crystal they
were deflected, in much the same way as a
beam of light is deflected when it passes

through a grating consisting of fine lines

ruled on a glass plate, thousands to the
inch. This effect is called "diffraction,"
and will only take place when the distance

between the lines is not very much greater
than the wavelengths of the light waves
themselves.

Laue thought that X-rays
were really light waves of very
short wavelength, and that the
reason they could not be dif-

fracted was because the dis-

tance between the lines on
even the finest grating that

can be made artificially, some
15,000 to the inch, was so much
greater than the wavelengths
of the X-rays that the effect

was not appreciable, So he
set to work to use a natural

grating, and he chose a crystal

which, according to the ac-

cepted ideas, consisted of molecules

arranged in layer fashion.

Many facts previously observed made
this theory of the structure of crystals the

accepted one. When Laue passed X-rays
through a crystal and found them deflected,
the molecular layers themselves acting as

a very fine grating, he investigated the
nature of crystals and of X-rays at the

A RADIOMETER
The device invented by Sir William Crookes to
exhibit motion caused by action of light. It

consists of a light horizontal vane formed of four
metal discs, supported by cross arms at right
angles, on an easily moving pivot. The whole
is mounted in a highly exhausted glass bulb.
The four metal discs are polished and blackened
on alternate sides. If light rays are concentrated
on the instrument,what little gas remains therein,
is heated, and the discs are affected, the black
ones becoming the hotter. The gas molecules
acquire a greater velocity when flying off the
black discs than they do off the bright ones, and
the difference of velocity causes motion. The rate
of rotation depends on the brightness of the light

PROFESSOR R. W. WOOD
Of Johns Hopkins University, Baltimore, who
has interested himself in spectrology. While a

Major in the United States Army (1917 to 1919),
he developed a system of secret signalling, em-
ploying both visible and invisible light. One of
his earlier inventions, curiously enough, can

hardly be compared even remotely with his

present work. It was a device for thawing
frozen pipes by means of electricity

same time, and we now know the X-rays
to be short waves, about ^^ J0i0 of an
inch long.

Since then, Sir William Bragg, of the

Royal Institution of London, and his son,
W. L. Bragg, who is now professor of

physics at the University of Manchester,

England, collaborated on a remarkable

piece of research, which in 1915 won for
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them the Nobel prize in physics, probably
the highest honor that can be given a scien-

tist. They made an exhaustive study of

the way crystals deflected X-rays, and from

their results were able to deduce many facts

about the very structure of the molecules

of which the crystals were made.

Another Englishman, Sir Ernest Ruther-

ford, also a Nobel prize winner, has since

carried the work into the very heart of the

atom. According to the Bohr theory, the

atom consists of electrons revolving around

a central nucleus, and if we could hit the

nucleus hard enough, somethingshould hap-

pen. This seems impossible, at first sight,

because there is apparently no instrument

small enough to get into the atom. Such a

devicewould have to be as small as the atom

itself, and as every kind of known matter

is itself made of atoms, it is hard to imagine
how we could knock an electron out of its

orbit.

Here Sir Ernest made use of that wonder-

ful element, radium, which is continually

changing into another element. A small

particle of radium constantly emits atoms

of helium at a speed which would take them
half way around the world in a single

second. Actually, they cannot travel more

than a few centimeters, but by placing the

material he used nitrogen the atoms of

which it is desired to knock apart in close

contact with the radium, the alpha parti-

cles, as the helium atoms are called, hit

with a high velocity. They are so small

themselves that they can enter the atom,

and, when one hits the nucleus of an atom,
its high speed can do a lot of damage.

This is not quite so easy to accomplish
as it sounds however. Even in the mosf
solid matter, the atoms are so spread out

that, in proportion to size, there is as much

empty space between the electrons and

those of their neighbors as there is between

the stars in the heavens. As there is no

known way of aiming the alpha particles at

the nucleus, the only possible procedure is

to shoot a great many, by letting the radium

act for a long time, and then waiting for an

accidental hit. The process has been well

compared with throwing keys at a door

and waiting for one to lodge right in the

keyhole.
But while the English scientists have

been working on the problem, our American
scientists have not been idle. Chief among
those active in this branch of scientific re-

search is Dr. Robert A. Millikan, of the

Norman Bridge Laboratory of the Cali-

fornia Institute of Technology, at Pasa-

dena, California. Within the past year, by
means of what he calls high vacuum, hot

spark spectrometry, he has been able to re-

move some of the electrons from an element

and to detect the difference with the

spectroscope.

Although it represents probably the

greatest achievement of physical science in

recent years, the study of the atom and the

forces within it, is barely beginning. Now
we have but a glimmering of the time when
atoms can be changed from one element to

another at will, and when the tremendous
forces that hold the atoms together can be

utilized in our daily work. One difficulty

has been suggested that may arise when this

is accomplished. If we start the atoms

disintegrating, will we be able to stop them,
or will the disintegration continue until the

entire world has been reduced to hydrogen,

perhaps, and, like Icarus, our efforts result

in our own annihilation? Whether this

will happen cannot be foretold, but it seems

likely that the physicists of the future who
succeed in breaking up the elements at

their pleasure, will not be without a means
of controlling their efforts.

LATE NEWS ON THE INTERNATIONAL TESTS
kLANS for the third International Radio

Broadcast Test are progressing so rapidly

that it is impossible to make a complete
and accurate announcement in RADIO BROAD-
CAST at this time because this is written about a

month before the magazine appears on the news-

stands. The last week in January, 1926, is the

time fixed for the tests. American, Canadian,

Mexican, and Cuban broadcasters will transmit

from 10 to 11 p. M. Eastern Standard time

beginning on the evening of January 24 (Sun-

day), and running throughout the week. Eng-
lish and Continental broadcast stations will be

on the air during the same week from 1 1 to 12

p. M. Eastern Standard time.

Although the arrangements are not completed
at the moment of going to press, it is probable
that on Friday night, of that week, American

listeners especially will have the opportunity of

sharing in a most unusual broadcast experiment.

During the first fifteen minutes of the American

transmitting period, broadcasters in the Eastern

time zone will broadcast while all other North

American stations are silent. During the second

fifteen minutes, stations in the central time zone

will send, while all others are silent. And during
the third fifteen-minute period, all the broad-

casters in the mountain time belt will be on the

air and every other station silent. During the

last fifteen-minute period, the stations in the

Pacific time belt will send out their programs
under the same conditions.

It is expected that British and Continental

stations will engage in a similar north and south

broadcasting experiment during their trans-

mitting hour on the next to the last night of

the test. The transmissions for the first fifteen-

minute period will begin with the English sta-

tions in the Greenwich Mean Time zone and

progress across the Continent, if the present

plans go through.
On the final night of the test, the British and

Continental stations are expected to engage in a

By WILLIS K. WING
north and soutn broadcasting test, which will be

similar to the one in which the North American

broadcasting stations will take part. The
north and south schedule for American stations

follows:

EASTERN STANDARD TIME

From 1 1 to 1 1:15 p. M., Canadian stations will

transmit.

From 1 1 :i 5 to 1 1 30 p. M., stations in the north-

ern half of the United States will transmit.

From 1 1 30 to 1 1 :45 p. M., stations in the south-
ern half of the United States will transmit.

From 1 1 :45 to 12 M., stations south of the United
States will transmit.

This schedule will not only give American
listeners a chance to hear stations in this country
never heard before because of the station

operating on a frequency used by some near-by

station, but this arrangement will also give the

overseas listeners a chance to pick up some
American stations that are more distant from

them than the stations almost on the edge of the

Eastern seaboard. The arrangement of the

American tests so that on the first night (Friday,
American time) the stations will progressively

transmit from east to west, and on the second

night of those tests (Saturday, American time)
transmit north and south, will give American
listeners a chance to experiment with DX
reception such as they have never before had.

The Continental and British stations, if they
follow the same plan for their territory, on the

last two nights of the test, will be on the air just

one hour earlier than the American stations.

This will keep the air clear for the American
transmissions which follow. The British and
Continental broadcasters will undoubtedly

appreciate this arrangement, for it will give them
a chance to get a bit more rest. Since the trans-

missions from abroad come at from three to four

o'clock in the morning, London time, the physi-
cal strain on the various station staffs is bound
to be quite heavy by the end of the test week
The time chosen, which is a distinct hardship

on the foreign broadcasters, is necessary because

only during those hours is there a complete band

of darkness clear across the Atlantic and as far

as the Pacific coast of this country. It was

hoped at one time, to interest the Australian

broadcasters in joining the experiments, but the

serious difference in time made that simply out

of the question.
In every city of importance in the United

States and Canada, one official "International

Radio Week newspaper" will be chosen by the

International Radio Week Committee. That

paper will print the official, verified programs
as transmitted from the overseas broadcasters.

This will allow every listener to verify his

reception the day after he has heard a foreign

station. Newspapers throughout the country
will carry frequent announcement of the latest

development in the plans for the International

Radio Broadcast Tests of 1926.

But if all those who had verified reports last

year will send a description of their apparatus and

something about the results they have with their

receiver, to
"
International Radio Broadcast Test

Committee, RADIO BROADCAST magazine, Garden

City, New York" the Committee will pass on

their equipment and wherever possible, appoint
them as an official listening post for the Tests.

Results of successful reception can be sent to

the Test Committee by mail, telegraph, and

telephone. We can then verify reception. Re-

ports of successful reception of the overseas sta-

tions can also be forwarded to the Test Com-
mittee by amateur radio. Station 2 CY, operated

by RADIO BROADCAST Laboratory will be in con-

tinual operation and will receive and acknowledge
all messages which outside listeners file with

amateur radio stations in their home localities.



Past President, Institute of Radio Engineers

The Fascinating History of the Vacuum Tube
BOUT a year ago the question of

vacuum tube patents was dis-

cussed in these columns and the

occasion was the expiration of

the seventeen-year life of De Forest's

"third electrode" patent. This patent of

De Forest's, combined with the Fleming
valve patent, completely tied up thevacuum
tube industry for years, and during those

years, six dollars was the price we had to

pay for even the poorest type of tube.

The De Forest patent had been acquired

by the Radio Corporation and for years
the price stayed where it had been put by
De Forest when his output was measured
in the hundreds and the cost of his hand
made article was necessarily high.
The Radio Corporation had a complete

monopoly of the manufacture of triodes

and could fix the price as they chose.

But in the last year or two with the rapidly

expiring life of the De Forest patent,

independently made tubes began to appear
in large numbers and coincidentally, the

price of RCA tubes began to fall to some-

where near a reasonable value. Whether
the possible competition forced the RCA
price down or whether it was purely an act

of thoughtfulness for the good of the public
on the part of this corporation, the broad-

cast listener can probably best judge.
At any rate, we do know that when there

was no competition, the price remained

very high.

Because of this very recent situation, we
are somewhat perturbed to see that the

"high vacuum" patent has finally been

granted to Dr. Irving Langmuir of the

General Electric Company -which means
also the Radio Corporation of America.

This basic patent has had a checkered

career since the application was made in

1913. Almost allowed by the patent ex-

aminer at one time, and then withdrawn to

permit interference proceedings in behalf

of Arnold of the Bell Telephone Labora-

tories, the patent has been the subject of

most exhaustive and expensive litigation.

A decision by one authority in favor of

Dr. Langmuir was nullified by a reverse

decision by another and only during the

last month has the patent been adjudged
Langmuir's by the Court of Appeals of the

District of Columbia.

This patent may prove to be so impor-
tant in the development of radio apparatus
that it well behooves us to know just what
it is; and in deciding upon the possible ef-

fect of a renewed monopoly in the vacuum
field we have only to remember that not

longer ago than a year or two, companies
making receiving sets were actually being
sued by the Radio Corporation on the

basis of their tube patents. The conten-

tion was that a radio receiver was evidently
intended to be used with tubes and that

therefore the set manufacturer should pay
tribute, and turn in a percentage of his

income to the Radio Corporation! The
percentage was demanded not because he

was making tubes but because he was

making sets for which tubes were required!
In the half dozen years before 1912,

vacuum tubes were obtainable only in the

form manufactured by De Forest; modified

small electric lamps is all they pretended
to be. Their degree of vacuum was only
as good as the commercially available

methods permitted at that time. The
tubes were far from uniform. One con-

tained little gas and another had ten

times as much, so that the performance of

the tubes as detectors and amplifiers was
erratic and unreliable. De Forest ap-

parently didn't know why his wonderful

devices were so variable in character, so

that the ground was prepared for the

procedure which started shortly after.

It was not long before the Western Electric

and General Electric Companies began to

appreciate the significance of the De
Forest audion, and to perceive its possi-
bilities. Their research staff was put to

work to find out why it was so variable and

how to make the tubes more uniform.

The American Telephone and Telegraph
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Company was already using vacuum tubes

as "repeaters" in its long distance lines

and the General Electric Company had

been for years greatly interested in vacuum
devices so that both groups of research

workers began intensive experimentation
on the problem. The Western Electric

engineers in their work of improving De
Forest's relay (as they were using it)

didn't consider their improvements in

evacuation as anything really novel, al-

though the improvement in the vacuum
was the one thing De Forest's audion

needed to change it from a toy to a reliable

and most important piece of engineering

apparatus. If a vote were taken to-day
in one of our national societies of scientists

as to whether the improvement in vacuum
of De Forest tubes could be considered an

invention, the result of the vote would un-

doubtedly be negative; the General Elec-

tric Company nevertheless had Langmuir
apply for a patent on a new kind of audion.

The patent claimed that the General Elec-

tric tube, evacuated better than De For-

est's had been, was sufficiently novel and
new to be patentable.
At first the American Telephone and

Telegraph engineers maintained (as would

any reasonable scientist) that there was
no patentable idea involved that Lang-
muir had simply done a little bit better

than De Forest had been doing for years.

Langmuir contributed to the problem no

really new ideas but simply brought the

facilities of a great laboratory to help do
the work De Forest's incompetent work-

men had been trying their best to accom-

plish.

When it was finally decided by the patent
office that these highly evacuated audions

(given "Greco-Schenectady" names, to

quote De Forest) actually constituted an

invention, the American Telephone and

Telegraph engineers started proceedings to

show they had achieved the improvement
of the vacuum first. Testimony was taken

from the best scientists in England as well

as America, the court was treated to ela-

borate laboratory demonstrations on the

methods and results of getting high
vacuum. Altogether the report of the

proceedings covered some thousands of

pages.
The upshot of the proceedings is now

before us. The Government says that to

improve the evacuation of De Forest's

audion does constitute a patentable idea

and that the General Electric Company is

entitled to the patent. This means, evi-

dently, that every highly evacuated tube is

subject to Langmuir's patent. But nowa-

days we use nothing but highly evacuated

tubes so that we must conclude that every
tube we have to-day is subject to this new

Langmuir patent. This constitutes a

most dangerous situation, one which the

Radio Corporation of America can ap-

parently freely use to their advantage if

they desire. If we read the patent aright,

it appears that now, and for the next

seventeen years, all of our tubes are legally

produced only by RCA so that the price is

again at the mercy of this radio trust.

Possibly the RCA will not now push
their advantage as they might have done
had the patent been granted three years

ago. The present Federal Trade Com-
mission inquiry will probably effectually

prevent the Radio Corporation from at-

tempting crude monopoly. Seventeen

years is a long time, and if the Radio Cor-

poration lasts that long (a matter open to

some doubt) it may still exert a strangle-

THE SHORT WAVE EXPERIMENTAL STATION
Of the Burgess Laboratories at Madison, Wisconsin, operating under the calls 9 EK and 9 XH. This elaborate station contains three distinct trans-

mitters, one, in the immediate foreground operating on 3748 kc. (80 meters), another, directly above it tuned to 7496 kc. (40 meters), and a third,
next to the 7496 kc. transmitter adjusted to 14,990 kc. (20 meters). A 7o-foot telephone pole, three feet from the window shown at the right in this

view, supports a rigid vertical antenna. The receiver at the left has a range of from 19,990-2998 kc. (15-100 meters). The next one to it works on
4997 kc. (60 meters). This is an example of a very well planned station, although it is considerably more elaborate than many successful amateur
stations whose short wave signals bridge distances on the map as easily as a navigator does with a pair of dividers. One of the low powered trans-

mitters here is operated entirely from heavy duty B batteries
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hold on America's radio before the expira-

tion of the life of this patent.
We believe that the Court was unfortun-

ately advised in deciding that any man is

entitled to a patent on the improvement
in vacuum of a well known device. Un-

fortunately our opinion does not affect the

legality of the situation. If Jones con-

ceives a new and novel device and builds it

to the best of his ability it appears that

Smith may take one of Jones' devices and

improve it by the help of better tools and

thereby get a patent on it. Smith's patent

represents no real inventive genius on his

part but simply the application of better

tools, which Jones would probably have

used if he had access to them.

It may be that some legal step yet re-

mains by which this threatened strangle

hold of the Radio Corporation on the tube

situation may be broken, but just what

means are to be employed are not quite

evident.

Pure Science Becomes Practical

TO
THE scientist it is most fascinat-

ing and gratifying to see the ap-

paratus and phenomena which he

studies as his life-work, coming to be of

general service to mankind. And in the

last few years, many are the cases in which

this has come to pass.

Twenty-five years ago, most of the people
who are broadcast listeners would have

classed Richardson as a crazy visionary,

not dangerous to be sure, but certainly

unbalanced, when he dared to speak of

evaporating electricityfrom a hot metal. To-

day the Radio Corporation makes millions

of dollars each year in the utilization of

this idea.

Ten years ago,
some American and

European investiga-

tors had to delve

through ancient and

unused textbooks to

find out what was

known regarding
piezoelectricity. The
older textbooks said

that if certain crys-

talline substances

were properly
squeezed, their sur-

faces developed elec-

tric charges; the
amount of electricity

which thus became
available was so in-

finitesimal that engi-

neers would have
laughed at the idea

of applying these

crystals to useful

service. Yet to-day
these very piezo-elec-

tric crystals are being
used in the broadcast

stations to maintain

the frequency con-

stant. Furthermore

this same piezo crys-
tal has been found to

be the most efficient

sound producer we have for sounds above
the audible range. As a submarine detector

these piezo-electric sound generators gave
more promise than any other device, and
intensive development was carried on dur-

ing the war to push the piezo-electric de-

tection scheme to completion.
Now another discovery from the realm

V. K. ZWORYKIN AND HIS THERMIONIC PHOTO-ELECTRIC TUBE
Which was recently developed at the research laboratories of the Westinghouse Company at Pitts-

burgh. The large illustration shows a special set-up to demonstrate the capabilities of the tube. A
75-watt bulb is at the extreme right; next to it is the photo-electric cell, which is really an improved
vacuum tube, showering millions of electrons when light falls on an electrically sensitive substance,
inside the tube. This light-sensitive substance in turn operates a relay. In the demonstration,
the smoke of a cigarette, coming across the plane of the light caused a bell to ring, and the slightest
shadow caused the cell to howl. The cell may be used to measure the light of the stars, through com-

bination with a device developed by Dr. R. A. Millikan

Radio Times, London

Householder (to departing burglar) :

"
Er, would it be too much

to ask you to take the loud speaker from the flat below?"

of pure science promises to push itself into

the purview of the layman. It has been

known for years that if light, especially

that toward the blue end of the spectrum,
is allowed to fall on the fresh surface of such

a metal as sodium, the surface being in

vacuum, electrons will pull loose from the

metal surface in some way by the action

of the light waves. Small indeed was the

amount of electricity thus set free, but to

the scientist it was all important as it

allowed him to check his theories dealing
with the constitution of matter. But now
this photo-electric effect, as it is called, is

to be used to check the stationary fireman

to see how much smoke he sends up his

chimneys.
The possibilities of the photo-electric

cell have been realized for many years.

Many experimenters in university labora-

tories have spent long hours of research

and investigation to discover and formulate

the laws governing its action. It has been

used in talking movies to change light

impulses into electric currents which could

then be amplified by the vacuum tube

amplifier It remained for one of the

Westinghouse engineers, V. K. Zworykin,
however, to combine the photo-electric

cell and the triode to make a more com-

pact, and possibly more reliable, piece of

apparatus. The electrons freed from the

photo-electric cell in the tube are made to

affect the potential of the grid of the tube

and thus the plate current; this in turn

opens or closes relays or performs other

similar services.

As the light falling on the photo-electric
surface varies, so does the plate current of
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the triode; by arranging an incandescent

lamp to throw its light on the sensitive sur-

face of sodium, the smoke recording device

became possible. The smoke, passing
between the incandescent light and the

sensitive surface of the photo-electric cell,

perhaps one hundred feet away, cuts off

part of the Tight, thus operating proper

relays to record the event. At one of his

demonstrations, Mr. Zworykin showed

that if the smoke from a cigarette passed
between the lamp and his sensitive cell

the latter was sufficiently activated to

cause the opening or closing of a switch.

Short Waves Are Growing Shorter

THE
daily press recently gave con-

siderable space to an announcement
of John Hays Hammond, Jr., that

he had perfected a scheme for sending as

many as eight radio messages on the same
wave. The frequency of his carrier wave,

30,000 kilocycles, shows how short these

short waves are becoming.
It is not evident that the Hammond

transmitter has anything of real merit in

it or that any new ideas are involved.

Patents have apparently been granted on

the method, but that indicates very little

nowadays. To the best of our knowledge,
Mr. Hammond has not yet explained the

merits and new features of his scheme to

any of the engineering societies, and we
cannot help but feel that announcements
of engineering accomplishments which are

first divulged through the daily press in-

stead of through the transactions of an

engineering society, the members of which

are able to judge its real merits and rate it

JOHN HAYES HAMMOND, JR.
With a bit of apparatus from his laboratory. Mr. Hammond,
whose inventive talents are active in many fields beside radio,
is probably best known for his secret system for radio control
which several years ago was sold to the United States Govern-
ment. The inventor recently sold certain rights on a directive
and secret "broadcasting" system to the Italian Government.

Many of Mr. Hammond's radio experiments have been carried

on at Cruft Radio Laboratory at Harvard

at its proper worth are decidedly

open to question.
A wireless dispatch to the New

York Times from Berlin states that

Professor Esau of Jena University
has invented a wireless sender us-

ing a frequency so high that the

wavelength is only two meters.

It is reported that Professor Esau

finds these very high frequency
waves are not affected by the

conditions which give absorption
and fading on the longer waves

and that he expects to telephone
to America with his set "before

Christmas."

Another report tells of experi-

ments at the University of Iowa,

in which wave-lengths of only 74
centimeters were used. Just what
was done with these short waves,
we do not know.

Before anyone else "invents"

more of these short waves, we

hurry to say that waves much
shorter than any of these re-

cently reported have been experimented
with and measured years ago. Radio
seems to be a field in which things are

continually re-invented. At Columbia

University, Professors Nicols and Webb
years ago performed a number of striking

experiments with short waves really short

ones. It is our recollection that they went
as low as two centimeters, that is, about

one inch. These waves were measured for

length, were focused by mirrors and lenses,

and reflected back and forth across the

laboratory. Later Professor Nicols worked
with waves much shorter, so short that his

waves practically joined the

spectrum of heat waves, which

also are electro-magnetic.
If anyone else thinks of

"inventing" some other short

waves he had better look up
scientific papers recording the

work of earlier experimenters
and then go back to the fa-

ther of them all, Hertz. In

his book on electric waves,
Hertz describes practically all

the phenomena which the re-

cent inventors have been giv-

ing us. Some of these recent

announcements of short wave
"inventions" read almost like

sections of Hertz's book; pub-
lished thirty-five years ago.

How Radio Has Im-

proved

THREE
general moves in

the direction of improve-
ment in the broadcast

field we have consistently ad-

vocated and it is a pleasure to

see them all coming to pass.
The single-circuit regenerative
receiver has come in for the

universal condemnation it

deserves and for which

I. H. KORDI, EGYPTIAN RADIO ENGINEER
Sent to the United States by King Fuad to study Ameri-
can radio methods. M. Kordi is shown inspecting a ijkw.

arc telegraph transmitter at station WCG, New York

these columns called years ago. Im-

proved quality of reproduction was the

next general suggestion RADIO BROADCAST
called for hornless speakers, improved
transformers, and power tubes for loud

speaker operation. All of these are featured

to-day in the best radio sets. Next we re-

peatedly called attention to the absurdity of

continuing with batteries as the only source

of power supply for radio sets. The crudest

devices of the home use power from the

light socket, yet radio outfits, the most
scientific piece of apparatus the average
home will ever have, continued with the

crudest form of power supply. Only this

year have the A and B batteries both been

eliminated fiom any standard set and even

now the price of such a set is absurdly

high. The man with two hundred dollars

to spend for radio, still has to depend upon
batteries for his power, and how many
times he runs into trouble as a result of this

power supply! Dry batteries give out

altogether, or become noisy; storage bat-

teries call for a charging outfit and are

troublesome to some listeners: all this

time the light socket has unlimited power

supply at negligible cost.

Commander Elmer Langworthy, U. S.

N., who designed and built sets for the

White House says, "About ninety-five

per cent, of the trouble fans have with

reception is due to their power supply."
When called upon to diagnose reception
troubles (for the President, we suppose)
the Commander "usually finds dead or low

low B batteries, defunct C batteries, and

broken or loose battery leads." These

troubles with the vexatious performances
of the radio outfit, or no performance at

all, will disappear when radio tinkering

changes to radio engineering. An engineer

depends upon batteries for power only
when absolutely necessary, but in radio

reception this is not so. The greatest

need of the radio listener to-day, who is

eager enough to get good quality without
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WILLIAM DUBILIER

New York; Quoted in the British

press on his recent European tour

"
Radio broadcasting is only four years old

in America, yet the radio industry there is the

sixth largest in America, and equals the auto-

mobile industry. The sales in America
alone this year will be at least 100,000,000.
As regards broadcasting, it may interest those

who are continually criticising broadcasting
methods in Great Britain to know that in this

connection you are in a much better position
here than we are in America. The conditions

in New York are intolerably worse than those

of London. In my opinion, the British

system is easily the better of the two. I am
certain that good broadcasting is the key not

only to international amity, but to world

peace."

further urging, is a reliable and reason-

ably cheap apparatus for supplying the

power to his set from the light socket.

The Month In Radio

EVER
since the development of broadcast-

ing on an important scale, the Commerce

Department has been deluged with

complaints from owners of radio sets relative

to the great interference encounted from ship

signals. Fans will be delighted to hear therefore

that the Department of Commerce has agreed
with British and Canadian authorities to pro-

hibit the vessels of the three countries from using

frequencies in the broadcast band when within

250 miles of the United States, Canada, or the

British Isles.

(~\ N E of the most famous American stations has
* ' outlived its usefulness and has been retired.

After the outbreak of the war in Europe, all of

Germany's communications to this country had

to be carried out through their Sayville station

on Long Island. Many an amateur listened-in

on the dot and dash signals which went out over

this channel and so did Uncle Sam. Although
United States officers were stationed there as

censors, it was said that "contraband" messages
were continually coming and going over Say-
ville's channel. We now know through an arti-

cle in World's Work (Nov. 1925) that the famous

Zimmerman telegram inviting Mexico to take

whatever of our Southwest territory she desired,

with the additional suggestion that Japan join

her, traveled by way of Sayville in one of its

routes to Mexico City. When we entered the

war, the station was, of course, taken over and

the Navy has operated it ever since. Now it

has been decided that Sayville's traffic can well

be routed over other Navy channels. The
famous Sayville station will now be held for

reserve duty only.

THE
Columbus (Ohio) Dispatch, has just

issued a most interesting compilation of

statistics for the radio dealers of that State.

All information of any value about prospective

radio buyers is contained in the folder. How
many buyers there are, percentage of male and

female owners, number in family, character

and earning capacity of the people in the differ-

ent towns of Ohio, how many own automobiles,

etc. We find the number of radio sets bought
last year, number of radio dealers, number of

clerks and employees, whether parts or sets

satisfied the average buyer, whether the dealers

serviced their sets and how it is done, how much

advertising the radio trade does and where it

is placed. This is the best piece of statistical

work of value to radio manufacturers that we
have seen.

THE
Radio Corporation is in for a thorough

airing. The Corporation will have to con-

vince the Federal Trade Commission of their

fair and just treatment of competitors and the

radio public in general. There are one or two

unsavory reports of the Corporation's activities

still in our minds and it is to be hoped that no

more will be brought to the light.

The companies being investigated by the

Federal Trade Commission in addition to the

Radio Corporation are The General Electric

Company, American Telephone and Telegraph

Company, Western Electric Company, Westing-
house Electric and Manufacturing Company,
International Telegraph Company, the United

Fruit Company, and the Wireless Specialty

Company. The Federal Commission expects

to bring out that a monopolistic trust exists

in the radio field. It is possible they will prove
such to be the fact. That isn't the thing that

really counts, however; the question is, Has the

trust (if such exists) been reasonable in the

prices it has charged for its wares ?

Interesting Things

Said Interestingly

LJASKELL COFFIN (New York; artist):
' "Men have good color and they don't put

anything on their faces. For youth to rouge and

paint is just like gilding refined gold and losing

the perfection and modesty of a sweet girl. A
couple of glasses of cold water, a good walk in

the park, or exercise in the morning by radio are

a great deal more efficient in assisting beauty."

TORD GAINFORD (London; chairman of the
** British Broadcasting Company): "On a

conservative basis it is estimated that ten

millions of the inhabitants of these islands listen

to our programs either regularly or occasionally.

The peculiarly intimate character of this

medium the fact that the programs are re-

ceived at the fireside adds greatly to the burden

of our responsibility. In a little more than two

years, broadcasting has not only been estab-

lished as a necessary part of the machinery of

DR. IRVING LANGMUIR

"Schenectady: Research Engineer,"
General Electric Company

"No branch of electrical engineering has had

more interest for the physicist than radio.

Hertzian waves, the vital element of radio,

were discovered in a physical laboratory.

Electrons, the discovery of another great \

physicist, J . J . Thompson, found their first

engineering application in the form of a pure
electron discharge in the hands of the radio

engineer. Studies in the physical laboratory

of phenomena in high vacuum, such as
\

"clean-up" effects of electron emission, of

diffusion of one metal through another, of
contact potential, and of other interesting

physical phenomena, have all contributed to

the development of the vacuum tube, which
has been called the 'heart of the radio system.'

"Now, when a high stage of development
has been reached in transmitting and receiving

apparatus, the problems of the transmitting
medium become more fascinating than ever.

We are just beginning to understand the na-

ture of the much-discussed Heaviside layer,
and something of the polarisation, reflection,

absorption, and interference of radio waves."

I

civilization, but it has come to exert a definite

influence on the minds of the people. It is

something that so far we have built this in-

fluence on definite ideals and standards of public
service. But it is of greater importance that in

future the medium of broadcasting should

exercise no increasingly beneficent influence,

and that nothing be done to endanger this

influence."

p\R
IAGO GALDSTON (New York; New

*-^ York State Medical Society): "Five of the

largest broadcasting stations in and near New
York City are now cooperating with the Medical

Society of the County of New York in its en-

deavor to present authentic health information

to the public, to the extent of accepting volun-

tary supervision of all health talks going out

over their wires. . . . There are still,

however, certain agencies, both radio and

journalistic which, to our great regret, have not

closed their avenues of publicity to the insidious

propaganda disseminated by persons whose

ignorance of medical science is unbounded.

They employ gross falsehoods daily in their

attempts to discredit scientific medicine, and

they advocate healing theories whose fallacies

are largely veiled by the plausible manner in

which they are presented. The medical profes-

sion has been unable to stem the flow of this

propaganda."



What*s New in Radio
Many Interesting Refinements were Exhibited at the Fall Radio Shows, Which Started

the Radio Season Off, But No Startling Developments Were Shown Improved Quality

Striven for by Nearly All The Artistic Appearance of the Receiver Is Improving

By AUSTIN C. LESCARBOURA

A SIX-TUBE SUPER-HETERODYNE
The second harmonic principle is embodied and
a loop is used. While this type of receiver is not

absolutely new. it has been redesigned and its

appearance considerably enhanced. It is manu-
factured by the Radio Corporation of America

A FINE T. R. F. RECEIVER
Made by the Pathfe Company. Such an instru-
ment would not disgrace the appearance of any
living room. The built-in loud speaker should

gratify the most descriminating of tastes

TWO
radio shows recently held in New

York and those in other cities have

served the usual ends. There has been

the institutional round of handshaking,

banquetting, chinning, praising, knocking, argu-

ing, and agreeing the social business of any

gathering, radio or otherwise; and there has

been the business of laying the radio cards on

the table, in the form of new offerings to the

radio public the real, honest-to-goodness ex-

cuse for a radio show or exposition, and the

very thing which attracts the crowds. These

shows have well served as the national window

display of the radio industry.

NO STARTLING CHANGES BUT NO END OF REFINE-

MENTS

pHERE isn't a single genuinely startling
*

change among this season's offerings at

least, if there is, it hasn't been exhibited at the

radio shows thus far. Of refinements, how-

ever, there are many, indicating that radio

engineers and manufacturers are keen to keep

apace with the radio march of progress, devoting
their attention to details when there are no pros-

pects of immediate changes in fundamentals of

radio reception.

Indeed, the whole atmosphere of this season's

offerings is a happy one. Thus the fellow who

bought a receiver a year or so ago, can feel

happy in the assurance that he hasn't been

"stung," because the same fundamentals that

were included in his receiver are still being em-

ployed in the latest offerings. For the fellow

who has waited until now, there is likewise much

satisfaction; because, while the fundamentals

may remain unchanged, there have been numer-

ous refinements which go to produce greater se-

lectivity, simpler operation, better tonal quali-

ties and, in a few instances, more volume. For

the manufacturer, too, there is much happiness
in the stability of radio engineering. The more
critical radio enthusiasts are bound to want the

very latest refinements and will therefore pur-
chase the new receivers, happy that these re-

finements have been made. So everyone is happy
with the present state of affairs.

THE PRIME CONSIDERATION IS TONAL QUALITY

*pHE keynote of this season's offerings is tonal
*

quality. A year ago, the general trend

among radio receivers was toward sensitivity,

selectivity, and volume; but to-day the prime
consideration is tonal quality, which, like charity,

begins at home with the radio receiver itself.

In other words, the radio enthusiast now realizes

that tonal quality is not a matter of trying one

loud speaker after another, always in the fond

hope that some day, somewhere, a suitable one

will be discovered, which will produce the long
desired realism. Distortion and poor tonal

qualities originate in the radio receiver, and more

particularly in the audio-frequency transformers

and in the amplifying tubes. Poorly designed

audio-frequency transformers fail to amplify with

equal volume the wide range of audio frequencies.

THE CAMPBELLS ARE LISTENING: TRA
LA, TRA LA!

An interesting photograph showing two instances

of being all dressed up. The general trend at

the recent radio exhibition was not toward any-
thing revolutionary in design but rather toward

improvement of existing models, both in general

design and outward appearances. The receiver

depicted is a Premier

Also, transformers constructed with poor quality
of iron for their cores, are unable to keep up with

the rapid magnetic changes caused by the audio

frequency currents, with the result that the tonal

qualities are blurred.

Until recently, the audio frequency end of

A NEW PARAGON RECEIVER
Of particularly handsome appearance. Its oper-
ation is quite simple, two main controls accom-

plishing the tuning. There is plenty of room in

the cabinet for the inclusion of batteries
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radio reception has been sadly neglected in the

merry chase after new circuits. The audio-

frequency transformers employed have often

been the same as those originally intended for

radio telegraph work, in which it is desirable to

have a definite amplifying peak at 500 to 1000

cycles, so as to produce the utmost strength of

signal at the usual audio frequencies employed
in signaling. However, with radio telephony it is

quite different. A flat amplifying curve, provid-

ing uniform amplification of signals from at least

100 to 8000 cycles, is absolutely essential if real

tonal quality is to be had from the loud speaker.
So it is to be expected that this season's

offerings stress the audio-frequency end. All

sorts of queer terms are heard in this connection,
such as acoustical synchronization, omni-tonal,

ortho-sonic, polytonal and so on, which, reduced
to plain English, mean improved audio-frequency
amplification so as to produce loud speaker re-

sults comparable with those obtained from the

simple crystal detector receiver and head set

the cheapest yet highest acoustic development in

radio telephone reception ! A glance at the work-

ing parts of the new offerings discloses larger

audio-frequency transformers. In some in-

stances, the transformers have been replaced by
resistance-coupled stages of amplification; in

other instances, the transformers are employed
in conjunction with special by-pass condensers

and special resistances designed to aid the tonal

qualities.

THE HORN VS. THE HORNLESS LOUD SPEAKER

"TpHE radio shows have indicated a decided
*

swing in favor of the hornless loud speakers,

although, truth to tell, the horn type still is in

the majority in numbers by a very comfortable

margin. The hornless type is represented by a

number of exposed parchment cones, all more or
less alike in design and mechanism; by an ex-

posed cone of wood veneer a very beautiful

thing to gaze upon and presumably of excellent

tonal qualities; and by enclosed or concealed

parchment cones, which are provided with
wooden cabinets or metal barrels.

With the present state of the radio acoustic art

as applied to loud speaker horns, it is safe to say
that the cone type of loud speaker has advan-

tages which are not to be denied. However, the

RADIO BROADCAST

last word has not been said in connection with the

horn type of loud speaker, although the radio

shows failed to promise anything startlingly
new in that line. There are some interesting
horns of moulded construction veritable pret-
zels, designed to produce deep, mellow notes, yet
fitting in a surprisingly small space.

Just what the latest loud speakers can or can-
not do was not demonstrated at the radio shows.
One cannot think about the early radio shows
without recalling the bedlam of shrieks and

groans and distorted music from hundreds of

loud speakers all going at once. Fortunately,
most radio shows to-day do not attempt to emu-
late the Tower of Babel, although it has always
seemed to us that a radio show ought to demon-
strate what a radio receiver can do. Individual

sound-proof booths provided for the various ex-

hibitors with something to demonstrate in the

way of loud speaker performance, would solve

this perplexing problem. However, at the

Grand Central Palace exposition, excellent radio

music was provided by Hewlett induction loud

speakers, two of which were employed for the

entire vast hall.

AND NOTHING NEW IN THE WAY OF HOOK-UPS

/"* ETTING down to the real fundamentals of
'-* radio the hook-ups there is nothing new
to report, so far as the present season's offerings
are concerned. There is an overwhelming ma-
jority of receiving sets employing the five-tube

radio-frequency layout, with two tubes for radio

frequency, one for detector, and two for audio

frequency amplification, and with the usual three

tuning controls so much like the neutrodyne re-

ceiver that there is often some confusion in the

lay mind. I n some instances the number of con-
trols have been reduced from three to two, and
even to one, either with a single fixed means of

tuning the circuits in combination, or with a fixed

means and an optional means, so that each circuit

may be tuned in combination or individually for

maximum efficiency. In the simpler tuned radio

frequency receivers, various means are employed
to prevent regeneration.

Even though radio frequency receivers com-

prise the greater number of offerings, particu-

larly in the low-priced group, this must not be
taken to mean that this circuit is preferable to
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NO A B OR C BATTERY
Is required for this receiver. It is connected directly to the house electric light socket its

only source of power. There is nothing unusual about the circuit itself, it being of standard radio

frequency pattern. It is made by the Batteryless Radio Corporation, New York

SIMPLICITY OF CONTROL
Is the keynote of this Ferguson receiver. The
two controls are for volume and sensitivity,
while a numbered revolving dial behind the face
of the panel enables one to write down the set-

tings for the various stations

others. It should be remembered that the

patent situation has no little influence on the
choice of circuits by manufacturers, and that the

regenerative, reflex, and super-heterodyne circuits

are more or less dangerous ground to tread upon.
As a matter of fact, a well designed three-tube

regenerative receiver will usually do as well, if

not better, than a five-tube radio frequency re-

ceiver, although its operation is more critical

and is not so well suited to lay operation.
There is little change in the reflex circuit, as the

original arrangement has been found quite satis-

factory. The number of tubes for commercial
reflex receivers is five or six, with two or three

control dials. The reflex receivers are arranged
for either antenna or loop operation. Some still

employ the crystal detector, while others have

gone to the tube detector which is simpler and
more stable in its operation.

XVhile the neutrodyne circuit remains basically
the same, with the familiar three tuning dials,

numerous refinements have taken place in pro-

ducing the present season's neutrodyne receivers.

The standard layout of five tubes has, in several

instances, been increased to six, with the addi-

tional tube employed either in the radio fre-

quency end or the audio frequency end. One
neutrodyne receiver now employs three stages
of tuned radio frequency, a detector, and two

stages of audio frequency, with but two tuning
controls. The antenna coupler tuning condenser

operates on one tuning control, while the three

remaining interstage condensers are ingeniously

coupled together and operated by a single tuning
control. The four radio frequency sections are

individually shielded, to prevent the interplay of

energy and to permit of increased voltage ampli-
fication. One neutrodyne manufacturer offers

a six-tube set, with the extra tube used in the last

stage of audio-frequency amplification, so as to

have two tubes in parallel to handle the increased

energy without distortion, even when employing
standard vacuum tubes.

The regenerative circuit has all but disap-

peared in present offerings, being retained only in

connection with the lowest-priced offerings.

The super-heterodyne is represented by just a

few offerings. This circuit, in its highly devel-

oped commercial form, is now offered in two

popular models, a six-tube receiver and an eight-
tube receiver, both employing a decorative loop.

Also, there is an elaborate decorative set con-

taining an eight-tube super-heterodyne receiver

and enclosed loop, together with concealed cone-

type loud speaker and battery eliminator. This

radio receiver, as it stands, is beyond doubt the

greatest achievement so far scored in radio re-

ception. Operating from the standard alternat-

ing current socket, without batteries of any
kind, this radio receiver produces remarkable
tonal quality in any volume from a mere whisper
to a beautifully modulated output that will fill

the largest hall. Antenna-operated receivers

still lead by a big margin, despite the large
number of loop type receivers.
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the special vacuum
tubes now avail-

able for resistance-

coupled amplifi-

cation. More and

more it is coming
to be recognized
that the vacuum
tube is part and

parcel of a radio

circuit, and must

therefore be de-

signed for the

specific purpose in-

tended. There is

no such thing as a

universal tube.

The A. C. tube

has not as yet re-

ceived wide recog-

nition, although a

few sets have been

designed specific-

ally for it.

THE IMPORTANCE
OF LITTLE THINGS

IN LITTLE
'

things as well

as big things, the keynote of the present radio

season is improved reception. With no startling

developments to monopolize attention, the radio

engineers and the radio manufacturers have

found time to concentrate on the numerous

details of radio.

Even a hasty survey of radio parts and acces-

sories discloses no end of refinement and

improvement. Condensers have undergone
marked changes, particularly toward the

straight-line frequency type of plate, which pre-

vents the crowding of radio stations at the lower

end of the tuning dial. Sockets have been

improved not only in mechanical details but also

toward better insulation, with the former metal

shell replaced by dielectric material. There is

a definite trend toward broken-away bases,

with the object of forming an air gap between

plate and grid to reduce possible leakage.

A CABINET-MAKER S BOOTH
Unless the trend in present day design was toward a more beautiful receiver

outwardly, it is obvious that the above exhibitor would not waste time and

money at the show. Now the public wants a good cabinet for the receiver

BATTERIES OR NO BATTERIES THAT IS THE

QUESTION

A VERY definite phase of this season's
*

offerings, as reflected in the New York

radio shows, is battery elimination. There are

many offerings which have for their object the

simplifying of storage battery operation, on the

one hand, and the total elimination of batteries

on the other. Some offerings are in the form of

complete receivers with self-contained battery

eliminators, but most of them are presented as

accessories, intended for use with any receiver.

Again, some offerings eliminate both A and B

batteries, and even the C battery; but for the

most part, merely the B battery is eliminated,

because, after all, that is more readily achieved

with satisfactory results than the elimination of

the filament battery.

Due to ingenious methods of recharging the

storage battery, this old-time radio device has

received a brand new lease of life. This season's

offerings include various combinations of storage

battery and recharger, which do away with the

usual storage battery. An interesting develop-
ment is the trickle recharger, through the use

of which a storage battery is constantly on charge
at a very slow rate so that the current consump-
tion is virtually negligible. Certain it is that

these automatic storage battery outfits, if such

they can be called, restore the storage battery in

the good graces of the radio fan because of their

steady output of current and their relatively low

upkeep.

MORE AND BETTER TUBES THAN EVER

IT IS with keen satisfaction that we note the
' tube developments for the coming season.

Instead of being limited to just a few types of

tubes for the various purposes encountered in

modern radio reception, the radio enthusiast now
has a wide range of vacuum tubes to choose from.

To the former standard tubes, now appearing
with the new standardized base, there have been

added power tubes for taking care of the last

stage of amplification in storage-battery as well

as dry-battery receivers. The growing use of

battery eliminators and power amplifiers has

also called for special tubes, such as rectifiers,

ballast tubes, special power amplifier tubes and
so on. To what extent the radio industry aims

to give the very best it possesses, is exemplified in

And so it goes with all other parts, such as

rheostats, potentiometers, plugs, jacks, fixed

condensers, grid leaks, and binding posts, No
radical changes, please understand, but plenty of

evidence to prove that engineers and manu-
facturers have been hard at work.

LESS ACCESSORIES AND MORE SELF-CONTAINED

RECEIVERS

H E order of the day, if we read the signs

correctly, is a steady move toward self-

contained receivers. More and more the radio

manufacturers are coming round to the practice

of a single cabinet v, ith batteries, loud speaker,

and, in some cases, wave interceptor, complete.
Thus what were once accessories now become

integral parts of the self-contained receiver, not

only making for greater efficiency, since all com-

ponents must obviously be better balanced in

such an arrangement, but also making for re-

markably attractive radio cabinets.

Then, too, there is a definite tendency toward

beautiful appearance, with all signs of radio

mechanism artfully submerged in the more ad-

vanced offerings. Thus the insulating panel
with its dials, rheostat knobs and jacks, has been

giving way to decorative wood fronts, with the

radio controls artfully blended with the general

decorative scheme so as to be inconspicuous.

The standard tuning dial and knob have dis-

appeared in many receivers, and in their place

we have ingenious controls in the form of drums
or rims which protrude through decorative slots;

or, again, we have small knobs which control

dials placed behind the panel, with just the

immediate readings appearing through small

windows. Some receivers have the tuning
controls entirely concealed from view, until they
are exposed by a drop front or other means.

Fortunately, however, this move toward

camouflaged radio is devoid of freak effects.

There are no radio receivers made to look like

pianos or ice boxes or reading lamps. The move
is a safe and sane one, which must go far to con-

vince Milady that she should have the finest

radio obtainable for that corner of the living
room. It certainly makes things lots easier for us

men who must sell the radio idea to Friend Wife!

BLACK BEAUTY
Is a title befitting the new Bosch Amborola receiver. The cone type loud speaker shown in this

photograph, and exhibited at recent radio expositions, is the first of its kind to be made of wood



FIG. I

The set-up of apparatus which is required to take accurate readings of audio transformer amplification over the audible frequencies. At the left is

shown the audio oscillator which grinds out the signal whose frequency is known. In the center of the picture may be observed several sizes of tuning
forks which, when struck, produce an audible signal whose frequency depends upon the mechanical make-up of the fork. At the right of the picture

is the recording apparatus for measuring the degree of amplification of the audio transformer under test

The Requirements for Better Audio

How to Tell a Good Transformer by Its Curve Comparing
Resistance and Transformer Coupling The Right Tubes to Use

By KENDALL CLOUGH

IN

SPITE of the fact that the audio-

frequency amplifier is one of theoldest

units of radio and telephonic recep-

tion, it is still the subject of much

controversy, and conflicting ideas are just

as prevalent now as they ever were. The

purchaser of coupling units for the audio

amplifier is confronted with a variety of

products to choose from, which are ac-

companied by as many different curves

taken under as great a diversity of condi-

tions. Then, after examination of the

characteristic curves, he decides on a par-
ticular transformer, resistance unit, or

choke, and installs it in his own receiver

where it operates either to his pleasure or

dissatisfaction.

There is just one sad thing about the

whole affair and that is that he is usually
satisfied with his arrangement, chiefly be-

cause the theory of the thing is right. The
ear is rather untrustworthy to some minds
and even though things may not sound just

right, the unsophisticated listener is apt to

recall the curves that he has seen on the

device, or some particular theory that he

has heard regarding it, and conclude that

the theory must be right and that his ears

Research Engineer, Electrical Research Laboratories

arf* wrong. As a consequence, too many of

our homes are blessed with radio melodies

of a nature that would make the composers
as well as the artists blush with shame.

One of the first applications of the audio

amplifier was its use in telephone systems
for the amplification of the voice frequen-
cies. In this capacity, it was considered

necessary that the repeating devices used

between tubes should handle with equal

facility all frequencies between 200 and

2000 cycles per second. It has been recog-
nized that the transmission of music re-

quires a still greater frequency range, but

how much greater, the manufacturers'

curves do not seem to agree. It seems

that, to date, few of them have considered

the performance of their transformer or

other devices below 100 cycles per second,

and in some cases not that low. On the

upper range, we see some carrying their

curves up to 3000 cycles and some to as

high as 8000 or 10,000 cycles.

The chart shown in Fig. 2 may shed a

little light as to how great this frequency

range actually should be. Here the piano

keyboard is shown in full lines correspond-

ing to actuality, while an additional oc-

tave, which will be discussed later is

shown dotted. The heavy lines opposite
the names of the various instruments are

indicative of their frequency ranges.

The important point of this chart is the

fact that the piano notes involve frequen-
cies as low as 30 cycles. In addition, such

instruments as the bass viol and the tuba

have their entire ranges in the lower fre-

quencies thus making it imperative that

the audio amplifier be capable of magnify-

ing such frequencies if it is to be properly

designed. There are a few instruments,

such as certain kettle drums and organ

pipes, that sound at frequencies lower than

those shown on the chart, but these notes

are so exceptional that it is hardly necessary
to consider them for the average broadcast

program.
In the upper range of frequencies, the

piano continues to represent the extreme,

having a frequency of more than 4000

cycles at the highest note. It might appear
on first thought that it would be unneces-

sary to measure amplification at higher fre-

quencies, although, as mentioned previously,

some transformers will amplify efficiently

at considerably higher frequencies.
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It is a fact well known to musicians and

physicists that when an orchestral instru-

ment is sounded, there is emitted, not only
the fundamental note, but also frequencies

of double, triple, etc., the frequency of the

fundamental. These are ordinarily called

overtones by the musicians, and harmonics

by engineers. For example, suppose that

the note C, frequency 256, is struck on the

piano. Frequencies of 512, 1024, 2048,

etc., together with combinations of these

frequencies, will be present in the resultant

note. In general, the intensity of these

overtones will decrease in the order named,
but for a given instrument they will bear

a definite amplitude relative to the funda-

mental note played. It is the number
and intensity of these harmonics that en-

able the ear to distinguish between the

violin and the piano playing the same note.

These harmonics aid the highly trained ear

to tell the Stradivarius violin from others.

In other words, the harmonics and their rel-

ative intensities determine the tone quality

or color of the individual note. Experience
has shown that in order to retain with

fidelity the characteristics of the upper
notes that at least one harmonic must be

provided for in the design of the amplifier.

For that reason we will need to consider cer-

tain notes that are not actually on the piano

keyboard although they are heard. They
are shown in the chart by the dotted line

portion and by the notes of the staff above.

So the first point that we will want to

assure ourselves of in the purchase of ampli-

fying devices is that the characteristic is

desirable from 32 to 8192 cycles or more.

WHAT CURVES AND CHARTS MEAN

THERE
is a considerable variation in

the appearance of response curves ac-

cording to the type of coordinate paper
that is used in plotting the results of tests,

so that it is well when reviewing curves to

note what type of paper is used. To il-

lustrate this point, curves on two different

transformers have been plotted on three

different scales, such as have been used by
various firms. The full line in each chart

is the characteristic of a very good audio

transformer while the dotted line repre-
sents a poor instrument. It will be noted

immediately that there is very little ap-

parent difference between the two as

plotted in Fig. ^a. while a decided difference

is shown in Figs. 3b and 3c. The first

curve is plotted in the usual regular co-

ordinates and the third in what is called

logarithmic scale. The second, Fig. 3b,
is a combination of the two, frequencies

being plotted on the logarithmic scale and
the response or amplification in regular
scale.

There can be no doubt but that the scale

of frequencies should be plotted in logarith-
mic scale. The "C's" of the musical scale

have been marked off on the three charts

to show the absurdity of the use of regular
coordinates for this purpose. Note in the

curve, Fig. 33, how the octaves are crowded
at the lower end of the scale and spread out

at the upper end. In logarithmic scale,

however, the various octaves of the musical

scale are each given equal importance and
are actually illustrative of physical fact.

There is yet some doubt as to the proper
scale to use in the plotting of amplification
in these characteristics. While the semi-

logarithmic scale is capable of differentiat-

ing between the good and the poor in trans-

formers, it would seem that the double

logarithmic paper gives a more accurate

picture of what may be expected in the

actual performanceof the instrument. This

opinion is based on Fechner's Law which

states that "physiological response is pro-

portional to the energy involved in the

phenomena." This means simply that a

sound pressure of 1000 dynes, for example,
will produce only three times the sensation

to the ear as would a sound pressure of 10

dynes, 1000 being the cube or third power
of 10. It would not produce 100 times as

great a sensation as might be expected.
Hence a full logarithmic scale in the plot-

ting of representative characteristics is

considered best.

Now, unfortunately, a given transformer

does not show the same characteristic

under a variety of conditions. Thus, not

only will the characteristic be altered by a

change in tubes but also by changes in grid
and plate voltages with the same tube.

Furthermore, tubes of the same type do
not have the same characteristics at the

same voltages, so it is important that curves

for purposes of comparison bear a notation

of the types of tube used, the voltages at

which it was used in the test, and the ampli-
fication factor and the plate resistance of

the tube at those voltages.
This variation of amplification charac-

teristic with change in tube constants is

a subject that holds remarkable possibili-

ties for the listener who is striving toward

perfection in reproduction.
The characteristic of a given transformer

is influenced by the amplification constant

of the tube only in the matter of degree.
That is, the amplification is high or low
in proportion to the amplification factor

of the tube provided the plate resistance

of the tube is unchanged. This explains
the fact that greater volume is obtained

from the use of the 2OI-A type tube, with its

amplification factor of 7.5 than from the 199

type with a factor of 6.0. It should not be

thought that the use of some of the new
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HUMAN VOICE

Tenor
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FIG. 2

A most interesting graphical comparison of the frequency range of a piano and other musical instru-

ments. Even though there is overlapping of the ranges covered by these instruments, the
particular

tone by which a certain type of instrument may be identified is produced by a combining of the

overtones emitted with the fundamental tone
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high-Mu tubes would be desirable with

transformers on this account, however,

for there is another consideration in the

case.

That consideration is the plate resistance

of the tube. It is a difficult if not im-

possible thing in vacuum tube design to

produce a tube having a high amplifica-
tion constant and a low plate resistance.

Hence we find that the high-Mu tubes have

an almost correspondingly high plate im-

pedance which produces an exaggeration
of the effect illustrated in Fig. 4. Here

are shown curves of the transformer pre-

viously referred to with a tube having an

amplification factor of 7.5 and values of

plate resistance of 5000, 10,000, and 15,000

ohms as marked. This instrument has a

remarkably high primary inductance which

causes it to produce high amplification at

to increase the bias on the first stage to

45 volts, the curve would be modified to

that marked 15,000 ohms, for we have in-

creased the plate resistance to that value

by the use of a high bias.

It would not be wise to increase the bias

beyond i| volts unless required to by the

tests described by Mr. Crom, for we would

only be impairing the quality at the low

frequencies.

On the other hand we might decide, after

listening very analytically to our speaker,
that the low frequency instruments cannot

be heard with quite the volume relative to

the other instruments that we would hear

them if actually in the studio. In this case,

unless the loud speaker has a decided dis-

crimination against the low frequencies
there will be some advantage in operating
two 20 1 -A tubes in parallel as shown in

Fig. 5. The combined plate

cv impedance of the two tubes

would be reduced to 5000
ohms and we would obtain

TUBE 201-A

Amplification Factor 7.5

Plate Resistance 10,000 Ohms
Filament Voltage 5.0

Plate Voltage 90.0

Grid Voltage -0.5

2.000 3,000 4.000 5,000 6,000

FREQUENCY-CYCLES PER SECOND

such proportions that a single aoi-A will

not handle it without some tube distort ion.

Therefore, the low plate resistance of two
tubes or of a power tube in the last stage
will allow the plate circuit to deliver more

energy to the loud speaker at the low fre-

quencies.

RESISTANCE-COUPLED AMPLIFICATION

/CONSIDERABLE material has been^
published on the improvement o,"

reproduction at the low frequencies to-

gether with various means for attaining it.

Among these the claims of the various

manufacturers of resistance couplings are

predominant. While it is true that the

theory of the resistance-coupled amplifier
attributes to it the property of uniform

amplification at all audible frequencies it

can be shown by test that the average

resistance-coupled amplifier, as merchan-

dised, does not do very well with the low

notes. This is due principally to the low

capacity of the coupling condensers advo-

7,000 8,000

FIG. 3

Here are three curves, A, B, and C. They are all for the same two transformers. It is

evident that by using one kind of cross section paper, the curve can be made to look as

though the transformer measured was very good and amplified well over the frequencies
desired. From an inspection of the three ways in which a transformer curve may be

indicated as presented here, it is obvious that the curves in Fig. }A are not honest in

comparison to those shown in B and C. In Fig. 2 we saw that the tones and sounds we
are most interested in ranged from about 32 to 4000 cycles. Yet by presenting a curve

as in A, attention is subtly centered upon the flat portion of the curve which deals

mostly with the high notes. The amplification at the lower frequencies is negligible

compared to the higher frequencies. In B this condition is corrected somewhat by the

use of logarithmic cross section paper where the frequency is plotted on a logarithmic or

octave scale. However, the amplification indication is not of the same scale. I he scale

employed in C is favored by many as the true way to represent response curves for

audio transformers. Here the frequency increases on the logarithmic or octave scale,

as it is played on a musical instrument. Also the amplification in }C is plotted logarith-

mically which is probably the way in which the ear hears sounds

FIG. 3-A

the low frequencies, but note that the

amplification falls off at these fre-

quencies as the plate resistance

increases, due to lack of balance

between the plate resistance and the

transformer impedance at those fre-

quencies. This slump of amplifica-
tion on the low notes would be

aggravated with the high amplifica-
tion tubes and, while the over-all

amplification would be very good at

the high frequencies the low notes

would receive almost no amplifica-
tion with consequent unnatural re-

production.
Our particular interest in these curves

lies, however, in the fact that they repre-
sent particular possibilities in regard toselec

tion of tubes. The curve, Fig. 4, marked
10,000 ohms would be indicative of the per-
formance of this transformer when used

with a 2OI-A tube with 90 volts on the

plate and a negative grid bias of half a

volt. This tube and these voltages would
be very satisfactory for operation in the

first stage as the grid of the tube would

never become sufficiently positive on

moderate signals, to introduce the kind of

distortion discussed by Mr. Crom in the

October RADIO BROADCAST. If we were

C.'

AMPLIFICATION

o

u,

S

S
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The principle of these limitations is the

inability of the resistance amplifier to over-

amplify the high frequencies. It has been
the writer's experience that the average
loud speaker discriminates against the high

frequencies in such manner as to make it

desirable that the amplifier supply a little

more energy at these frequencies than at

the low or medium frequencies.
In addition, in the more selective receiv-

ers the detector output shows a falling char-

acteristic, that is the low frequencies are

louder than the high, due to the tuned cir-

cuits of the radio amplifier cutting the side-

bands of the transmission. This effect is

illustrated roughly in Fig. 6, showing the

output characteristic of a regenerative
detector. Hence the desirability of being
able to amplify the high frequencies to a

greater degree than the low tones.

It is not the contention of the writer that

all transformers are good in this respect.
The majority of the transformers on the

market show such ineffectiveness at the

low frequencies that it is impossible to

offset their characteristics. One particu-
lar transformer on the market
is very poorly designed as

evidenced by the fact that

at 125 cycles it ceases am-

plifying entirely and from
there down is actually nulli-

fying the amplification ob-

tained from the tube. From

30 to 60 cycles, an octave in

the bass of the piano, it ac-

tually attenuates the signal
to a greater extent than the

tubes' ability to amplify, so

that any note in this octave

would actually be louder at

the detector output than at

the output of the amplifier.

Unfortunately there are sev-

eral transformers on the mar-
ket that have similar char-

acteristics, so the necessity of

knowing the characteristics of

1,000 2,000 3.000 4,000

CYCLES
5.000 6.000 7,000 8.0*

FIG. 6

Briefly, this curve shows that as regeneration is

increased the response on the higher frequencies
is reduced

a transformer over the entire frequency
range of the piano becomes very evident.

There are several transformers on the

market suitable for low frequency repro-
duction and among these is the transformer

whose characteristic is shown by the solid

line in Fig. 30 The extremely good ampli-
fication obtained at the low frequencies is

made possible by the use of a novel core con-

FIG. 5

By paralleling the elements of tubes as shown, the effective

plate impedance is reduced to one half the value of one tube.

However, this arrangement does not increase the amplification
but does increase the power output of the amplifier

c
1

c C" c" c

30 40 50 60 80 100 2 3 456781,000
FREQUENCY-CYCLES PER SECOND

2 345 67810,000

FIG. 4
Simply because a tube is called high-mu it does not follow
that better amplification will result. It is difficult, in high-mu
tubes, to obtain a low plate impedance. As the value of mu,
shown here, increases, the plate impedance increases. From
the curves shown above it will be observed that as the plate
impedance is increased the amplification falls off correspond-
ingly. However, when high-mu tubes are used in a resistance

audio amplifier, the story is entirely different

struction known among power
engineers as the cruciform.

The advantage in this type
of construction is the fact

that the magnetic flux de-

veloped by the windings is

almost completely confined

to the iron core, with the

result that the primary in-

ductance obtainable with a

given amount of iron is

higher with consequent bet-

ter transformation at the

low frequencies. Fig. 7 shows
the manner in which the flux

leaks out into the surround-

ing space with the more usual

core construction, while with

the cruciform construction

the coil is so completely sur-

rounded by iron that the

leakage is negligible.

EDITOR'S

IN

THE October, 1925, RADIO BROAD-
CAST, an article by George C. Crom
reviewed certain considerations of

audio frequency amplification which are

quite fundamental. Some of the readers

of this article may not have seen Mr.
Crom's remarks, and so, reprinted below
are several paragraphs dealing with the

requirements, as Mr. Crom sees them, for

distortionless amplifier operation. These
conditions apply to the amplifier tube it-

self:

First The filament of the tube must be

operated at a temperature high enough to

supply all the electrons resulting from the sum
of the direct plate current and its audio fre-

quency component. The majority of good
tubes give this necessary electron emission at

low temperatures such as that resulting from

4.5 to 5.5. volts across the filament of a five-volt

tube.

Second The plate circuit should have suffici-

ently high impedance. This high impedance
straightens out the curve which is usually re-

ferred to as the operating characteristic, and is

explained in Paragraph 60 of Thermionic
Vacuum Tubes, by Van Der Bijl. The dis-

cussion there is too involved to be detailed here.

Third The grid must be maintained negative
with respect to the filament so that at the posi-
tive peaks of the signal-voltage wave, apprecia-
ble current does not flow to the grid. If current

does flow to the grid, it pulls down the plate

f* Laminated Core

*~- Coil

FIG. 7
The lower illustration shows the flux leakage
prevalent in most transformers. This condition
can be remedied by the intelligent use of iron
cores situated as shown in the upper sketch

Laminated Core

Coil
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FIG. 9
This is a detailed view of the audio-frequency oscillator. The dial and

switches on the front of the panel allow the adjustment of the instrument

to frequencies ranging from 30 to 100,000 cycles with three inductance

coils. The large white coil at the right is the coil for the medium range

frequency. Note the phones attached to the small pick-up coil used for

picking up the tone of the oscillator for comparison with the standard

fork. The large fork at the left has a pitch of 32 cycles and near it is a

fork of 64 cycles

current and causes a bend in the operating

characteristic curve, that is, the positive peaks
of the plate current waves are cut off. As cur-

rent flowing to the grid must pass through the

transformer secondary with its many turns, it

may saturate the transformer core, pull down its

amplification, and thus cause distortion in the

transformer. The value of the C battery neces-

sarily depends on the structure of the tube used

and upon the signal voltage. This is not

CALIBRATION RESISTANCE
FOR VACUUM TUBE

VOLTMETER.

necessarily true, for

individual tubes vary

widely.
Fourth the plate volt-

age must be high enough
so that the plate current

can faithfully follow the

grid voltage. The plate

voltage must force the

plate current through
the resistance of the ap-

paratus in the plate cir-

cuit and still apply

enough voltage to the

tube, so that on the

maximum negative sig-

nal voltage on the grid,

some plate current will

still be flowing. 1 n other

words, the negative
peaks of the plate cur-

rent waves must not be

cut off.

These conditions

sound complicated,
but they are not when
stated simply. The
first is: use good
tubes and keep your

The second is: use good
third and fourth are:

A battery charged.
transformers. The
use the proper value of C battery for the

signal voltage at the grid of each tube,

and a plate voltage which corresponds to

this C voltage.

The most satisfactory method, and also

the easiest, for determining these last two

conditions is to put a milliammeter (d. c.,

of say, o-i 5 milliamperes range) in the plate

circuit of the amplifier tube under investi-

gation and observe the plate current while

the strongest signal that is to be received

is going through the amplifier. If the C
battery voltage is not high enough and

positive peaks of the plate current are cut

off (and current is flowing in the grid circuit),

the plate current will decrease with a strong

signal. Increasing the C battery will pre-

vent the grid from going too much positive.

If the plate voltage is too low (in the

opinion of the writer, it usually is) and the

negative peaks of the plate current are

being cut off, the current will rise on a

strong signal. Increasing the plate volt-

age will remove this difficulty."

In an early number, we expect to publish
an article about audio frequency trans-

formers which should be of deep interest to

everyone in the radio field. We shall

show many curves of the electrical charac-

teristics of audio transformers, taken in

RADIO BROADCAST'S Laboratory. This

feature alone should be very interesting

because with so many transformers on the

market, it is difficult for the untutored

buyer to know just what transformers have

the characteristics he wants. The article

will explain how the transformers are

measured. Some needed light will be

cast on the disputed effect of the use of

shunt condensers and resistances in audio

transformer circuits. The effect of the C
battery on transformer operation will be

carefully covered.

INPUT
THERMOCOUPLE

RESISTANCE TO

CONTROL INPUT
TO TEST SET

O.C MILL. VOLTMETER

(INPUT METER.)

DUMMY
RESISTANCE RP.

FILAMENT
VOLTMETER

TRANSFORMER
UNDER TEST

.VOLTMETER
TUBE

-LOAD IN PLATE CIRCUIT

METER IN OUTPUT
-

OF VOLTMETER
TUBE

FIG. 8

A close-up which is self-explanatory of the recording apparatus
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How to Employ Impedance- or Resistance-Coupling in the All-Wave
Receiver How Quality in the Loud Speaker Can Be Bettered by Coup-

ling the Output Tube to the Speaker Through an Auto-Transformer

By ERNEST R. PFAFF

WIS year we find attention con-

centrated upon the improvement
of the reproducing quality of the

radio receiver, rather than upon
its sensitivity and selectivity as in past

years. There is very little reason why this

problem should require any very great
concentration or experiment upon the part
of the enthusiast or listener desirous of

building his own, since equipment is avail-

able upon the market for audio amplifica-
tion purposes which will permit of nearly

perfect reproduction.
In the November, 1925, RADIO BROAD-

CAST there appeared a description of a re-

ceiver developed by McMurdo Silver which

possessed ample selectivity and sensitivity,
and consequently was admirably fitted for

the incorporation of any type of audio

frequency amplification desired by the
individual builder. In this article, a

standard two-stage transformer-coupled
audio amplifier was considered, while in

the present article, methods of improving
this amplifier, the use of resistance and
choke coupling, and the application of the
new power tubes are considered.

THE ORIGINAL AUDIO AMPLIFIER

IN
THE November article, the receiver

was shown with a two-stage audio ampli-
fier using Thordarson 3^:1 audio trans-

formers. These transformers are remark-

ably satisfactory, though they do not

wholly satisfy one
condition necessary
for distortionless

amplification
which is that the

primary impedance
of the interstage
transformer should

exceed by t hree
times the output

impedance of the

tube feeding into it

at the lowest fre-

quency to be han-

dled. The primary

impedance of the

35:1 Thordarson
transformer at 50

cycles, which may
be considered as the

lowlimit of frequen-
cies to be repro-
duced is a bit less

than 10,000 ohms, while the lowest frequency
at which the condition stated above is

satisfied will be in the neighborhood of 175

cycles, since the tube impedance for a uv-

20 1 A is approximately I2,oooohms. There-

fore, it is obvious that above 175 cycles,

substantially distortionless amplification

will be obtained, while below this frequency
the gain will fall off rapidly, until some of

the lower notes below 50 cycles suffer

badly.
The reproduction from practically any

audio transformers used in an amplifier

can be very appreciably improved by care-

ful and judicious attention to small de-

tails, such as by-pass condensers, proper

operating voltages for the tubes used,

shunt resistances and shunt plate feed ar-

rangements. A most excellent discussion

of such features will be found in Mr.

Crom's articles in the October, 1925, RADIO
BROACAST.

A point not stressed by Mr. Crom is the

use of shunt resistances across audio trans-

formers secondaries, as well as small by-

pass condensers across these windings.
Grid leaks of from .05 megohms on up to

.5 megohms shunted across audio trans-

former secondaries will invariably help to

stabilize an amplifier, and at times will tend

to improve its quality of reproduction.
Small condensers ranging from .0001 to

.0005 mfd., shunted across the secondaries

of audio transformers will tend to bypass

A-
B-
C +

FIG. I

The circuit of a
transformer-coupled audio amplifier showing how the output coil and con-

denser constitute a separate unit which insures correct functioning of the loud speaker

some of the higher frequencies, with the

net result that in many cases the reproduc-

ing qualities of the amplifier for low notes

seem materially improved. This, how-

ever, is only apparent improvement since

it amounts to decreasing the high fre-

quencies to the same volume as the low

notes. A combination of resistance and

capacity shunt is also frequently helpful.

Where a high plate voltage is used on an

audio amplifier, the last stage should not

include the loud speaker directly in the

plate circuit of the tube. This is because

the normal direct plate current would flow

through the speaker, to which would be

added the alternating signal component.
In many cases the handling capacity of

loud speakers is decreased to one-half or

one-quarter what it would normally be by
this arrangement. A much more satis-

factory arrangement is to feed the plate

supply directly to the plate of the tube

through a high inductance choke, such as a

Thordarson autoformer, and then shunt the

loud speaker in series with a .5- or i.o- mfd.

condenser from plate to filament. In this

way, the direct current component is fed

through the choke and kept out of the

speaker; only the alternating signal com-

ponent reaching the speaker windings.

Thus, the value of signal required to satur-

ate the speaker is that normally required,

instead of, with the usual connection, the

normal value minus the direct plate current

often several
times the alternat-

ing component.
If it is desired to

use a shunt feed

system in several

different stages of a

receiver, the choke

and condenser can

be permanently
connected to the

speaker and set,

and one side of the

speaker plugged
into the different

stages at will. Fig.

i illustrates a mode
of connection which
can be applied to

any amplifier.

In this case, the

join between the

choke and conden-

Speaker Cord and

Condenser Permanently

Connected
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R.F.T.

ANT.

6 Ohms

B+90 B+45 A-B-C+ A+ C-4>i

GND. 2

FIG. 2

That part of the circuit to the left is the tuner section of the receiver described by Mr. Silver in November RADIO BROADCAST. To the right is shown
two types of audio amplification, the lower is resistance coupling while that above is the regular transformer audio amplification described last month.

This circuit shows how one may be substituted for the other

ser connects to the tip of a phone plug

only, the sleeve being left free. The ar-

rangement will be found quite helpful.

RESISTANCE COUPLING

WHILE
resistance coupling has been

popular for quite some time, this is

the first season where indications point to

a general appreciation of the merits of this

system by the listening public. Unques-
tionably, resistance-coupled audio amplifi-

cation will give as fine quality of repro-
duction as it is possible to obtain, and

contrary to general opinion, it is not ex-

tremely wasteful, either from the power
consumption standpoint, or the quantity
of apparatus necessary to render this sys-

tem the equal of a good transformer am-

plifier so far as voltage gain per system

goes.
A three-stage resistance-coupled ampli-

fier made up of standard parts, operated on

135 volts, using proper tubes, will give
about the same amplification that may be

obtained with two transformer stages

operated on 90 volts. The actual B bat-

tery consumption figured over a period of

time is no greater than that of the trans-

former amplifier, though it is true that the

initial battery cost is higher by 50 per cent.

Mr. Silver's six-tube receiver with a re-

sistance amplifier is at its best, for the

quality of reproduction is truly splendid.

R.F.T. AUTOFORMER

.5 mfd.

AUTOFORMER

.5 mfd.

FIG.

A complete circuit diagram of the receiver employing impedance-coupled audio amplification. The various features described

in the text, such as modulation control on the r. f. secondary and impedance amplifier coil, are brought out here prominently
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RADIO BROADCAST Photograph

FIG. 4
A view of a model showing the disposition of the resistance coupling units. In all three types, the audio amplifier occupies the same location

and the ease of tuning is surprising con-

sidering the extreme sensitivity and selec-

tivity of the set. However, in incorporating
this type of audio amplifier, there are a

few cautions to be observed.

The detector of the set operates with a

negative grid potential of 45 volts, which

is substantially correct in order to obtain

satisfactory rectification using a plate

potential of 45 volts. This assumes that

in series with the B battery is a transformer

primary winding of only one to two thous-

and ohms resistance so low as to have

hardly any effect upon the actual plate

potential. However, with resistance coup-

ling, a resistance of about 100,000 ohms
will be in this plate circuit. If the de-

tector plate voltage is increased to 90,

rectification will still occur in an efficient

manner with a 4j-volt negative grid po-
tential. Since the resistance amplifier

requires 135 volts, two B battery positive
leads will come out of the set one 90 volts

plus, for the r.f. amplifiers and detector,

and one, 135 volts plus for the three a. f.

amplifiers. Due to the low actual operat-

ing potential of the first two resistance

amplifiers because of the high resistances

in their plate circuits, no C battery will be

required for these two tubes, their grid
leaks terminating directly in the negative
filament line. The last audio stage has

only the loud speaker resistance in its

plate circuit a matter of several thou-

sand ohms, and so should have its grid
biased for 135 volts. With a UV-2OIA this

bias would be about 9 volts, although 45
will be satisfactory as a basis for test

observation.

Coupling units are available made by
Muter, Daven, Brach, Dubilier, Polymet,
and others, which provide clip mountings for

grid leak, plate resistor and coupling con-

denser thus but one unit is required to a

stage. With uv-2oiA tubes, the coupling
resistances should be 100,000 ohms, the first

grid leak one megohm, the second one half

and last one quarter. In no case should

the" coupling condensers be below .01 mfd.,

or distortion will be evident, and all the

advantages of the system will be lost.

Going to the opposite extreme will provide
better quality, up to the point where the

time constant the discharge period of the

condenser and resistance combination

becomes so low as to interfere with repro-
duction and cause blocking of the amplifier

.5 mfd. is a satisfactory maximum capa-

city, though for convenience and general

practicability, the writer prefers .01 mfd. at

least.

A circuit and layout drawing showing the

substitution of three resistance-coupled

stages for the transformer-coupled audio

amplifiers accompanies this article. See Fig.

2. It might be well to mention the matter

of sockets. Those are combination ux or uv
sockets that is, either a uv-2oiA or a

ux-2OiA tube may be used in them, or for

RADIO BROADCAST Photograph

FIG. 5

Another view of the resistance-coupled receiver. The wiring of such a set is very easy as can be attested by close observation of the above
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that matter, any other type of ux tube.

With the uv bases, the tube pins are in-

serted in holes in the socket, with the

bayonet pin over a corresponding mark on

the socket. With other makes of ux

sockets, uv-2oiA tubes may not be used

that is, ux or uv tubes may not be inter-

changed at will, except in a few cases.

Therefore, the builder, if he uses ux sock-

ets, should be sure that his tubes are ux
bases.

IMPEDANCE AMPLIFICATION

DURING
the war, "choke" or imped-

ance amplification was quite popular,
and was used in various airplane, ground
and ship low powered telephone transmit-

ter stations where quality of reproduction
was important. The first practical chokes

available are the Thordarson autoformers.

which are inductances of 350 henrys,

tapped so that there is a voltage step-up
of i:ij. These chokes satisfy the im-

pedance requirements of a distortionless

amplifier very nicely, and will give greater

amplification per stage than a resistance-

coupled amplifier but not quite as much as

a transformer amplifier. They require but

90 volts for their operation, in this respect

being similar to transformers.

A three-stage choke amplifier added to a

receiver described by Mr. Silver in the

November issue is shown in the circuit dia-

gram, Fig. 3. While .5- mfd. coupling
condensers are shown, those of .01- mfd.

will probably be more practical, due to

the tendency of the amplifier to block

with higher capacities, for reasons pre-

viously given. One interesting feature of

this amplifier is the use of the modulator
to control its volume. Instead of the con-

ventional shunt resistance which is not

entirely satisfactory for audio volume con-

trol, the modulator consists of a 500,000-
ohm resistance across the output circuit

of the second stage. The grid of the tube

into which this circuit normally feeds is

then tapped in at any desired point on the

resistance, thus giving a smooth even
volume control from zero to the maximum
available. The modulator may be used

on an amplifier, of any type, and is to be

recommended as a volume control instead

of the conventional jack arrangement. It

also serves, in this instance, as a grid
leak.

POWER TUBES

"THE use of ux-i 12 tubes in both stages
* of a transformer amplifier will improve

quality considerably, since, in the case of

the Thordarson 35:1 transformers, at 50

cycles, the tube impedance is about one-

third that of the transformer primary.

However, it is doubtful if any increase in

volume will result from the use of ux-H2
tubes instead of uv-2OiA's. Other than

improved quality, increased handling power
will be obtained. This means that with a

very strong signal, the ux-i 12 will function

only without distortion, whereas a UV-2OIA

would probably overload and distort.

This is true, provided the proper C battery

voltage is used.

ux-i 12 tubes should really be used with

135 volts plate potential, and about 9
volts negative grid bias. They will func-

tion moderately well at 90 volts plate poten-
tial with the conventional bias, however.

For resistance amplification, Daven and
Cleartron make high-Mu tubes which are

ideal for interstage use, and both make
a power tube which is excellent for

use in the last audio stage. The use

of these tubes cannot be too highly rec-

ommended, as they will do much to

bring resistance amplification into its own,
for the improved volume resulting from the

use of two high-Mu and one output tube is

surprising when compared with the output
of three standard tubes.

If Daven tubes are used, no rheostat

will be required for them. Thus, the rheos-

tat or ballast resistor if used would be

connected in the filament circuits of the

first three tubes, while the last three, being
Daven tubes designed for 6 volts, would

connect directly across the battery.
ux-i 99 tubes may be used throughout

the set if it is intended to operate it on dry
cells. If this is done, the ux-iao should

be used for the output stage, or entirely
in the audio amplifier if transformer coup-

ling is used.

OPERATION

IT
APPEARS that in preliminary opera-

tion, builders have experienced some

difficulty in getting distance until they were

familiar with this receiver's operating pe-
culiarities. It might therefore be well to

go over the mode of operation again.

Assuming locals to be received properly,
the antenna coupling coil should gradually
be turned out until the desired degree of

selectivity on the first, or left, dial is ob-

tained. This setting will react on the vol-

ume control, and may be found by tuning-in
a high frequency (short wave) station, set-

ting the volume control so that the arrow

points straight to the right, and gradually

loosening the antenna coupling until the

set breaks into oscillation. This is a

proper operating position for the antenna

rotor, where it may be left permanently
set. If the volume control is then turned

counter-clockwise, the set will stop oscil-

lating and it may be tuned as one would a

neutrodyne that is, all three dials will be

set about alike for a given station.

If maximum sensitivity is desired, the

volume knob should be turned clockwise

until, with all three dials set in resonance,

i. e., in a position where a station would
come in, the set breaks into oscillation.

Then, if one dial is moved, it will click out

of oscillation, but if both dials are moved
after the first a corresponding amount,
oscillation will start again.

In this fashion the three dials may be

moved up the entire scale in hunting for a

station in steps of one or two degrees at a

time. Using this method, a station will

come in as a squeal. To tune-in properly,
the first and third dials should be set right

on the squeal that is, so moving either

one in either direction will cause the pitch
to increase. Then, with the middle dial

set dead on the squeal, the volume knob
should be retarded until the squeal stops
and the signal is audible.

No squeals will be heard if tubes or bat-

teries are not good, or if too long an an-

tenna is used. In some cases it may be

necessary to add two or three turns to

windings 5-6 of the radio frequency trans-

formers. They were described in the

November, 1925, RADIO BROADCAST.
In case too short an antenna is used, it

may have to be connected to point 4-5
of the antenna coil socket, with the ground
to the minus filament line. If one stage
of r. f. amplification is to be cut out, the

antenna connects to No. 5 of the middle

socket, with the ground to the filament,

and the antenna coil removed.

To use a loop, the antenna coil is re-

moved and the loop connected to points 3
and 6 of the coil socket.

SINGLE OR DUAL CONTROL

C INGLE control will not be found en-^
tirely satisfactory in this receiver,

but dual control will work quite nicely.

This is because of the extreme selectivity

of the outfit, which renders each circuit so

sharp that minor variations which cannot

be overcome cause trouble. The second

and third controls may be connected so

that they will work together if only one

knob is turned by tying a piece of heavy
braided fishline around the pulleys on the

two condenser shafts. The ends of the line

should meet in a light coil spring which

can be gotten from a hardware store, and

which serves to take up any play. It also

allows either dial to be turned indepen-

dently by loosening up whenever pressure
is applied to either dial separately. With
this arrangement, only the first and second

dials need be manipulated for tuning, and

operating the set becomes a real pleasure.
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i The Design of Receiving Sets i
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THE
one phase of the radio industry

which, as far as we have observed,

has received no adulation in the

public prints, and which, we are

convinced, is the one and only phase of the

whole phenomenon that is worthy of un-

stinted praise is the astounding excellence

of design of receiving sets.

Almost every new invention has spent its

infant years decked in the most ugly of

habiliments. It has been the good for-

tune of radio to be swaddled from the start

in a manner to make Velasquez' Infantas

look dowdy.
The early talking machines were un-

gainly looking eye-sores, with great over-

size cranks, and hideously decorated and

uncouthly proportioned horns.

The first automobiles were a laugh.

They strove valiantly to keep up the ap-

pearance of their horse drawn predecessors,

and succeeded only in being
a silly travesty on the same.

The history of automobile

design in America, if we may
digress, has been an interest-

ing one, and a supreme testi-

monial to theGreat American

jod, Standardization. After

its shamming days were over

and the automobile had de-

cided to "be itself," there

was a constant and rapid im-

provement in its appearance.
This improvement continued

until a very few years ago,
when disaster suddenly over-

took it.

In their endless struggle to

go their competitors one bet-

ter, the manufacturers called

in Professional Designers to

supervise their coach work.

Now, designers worthy of the

name simply do not exist in

America. The fact that the

United States was the only

great nation of the world
that found herself unable to

participate in the Industrial

Arts exhibit lately held in Paris, would

seem to support this contention.

What the Professional Designer did to

the automobile body can be only too

quickly perceived by a casual glance to-

ward the nearest boulevard. Past us they
ooze a flock of elegant black seals as

diversified in appearance as the well known

peas in the pod sleek and elegant, but

with no vestige of individuality.
The error into which they have fallen is

one of over-refinement. All accessories are

concealed in one svelt ensemble. Refine-

ment is desirable but, gosh, not so much of

it! Structural lines may be emphasized or

subordinated, but they cannot be annihi-

lated if the result is to be design in good
taste. The Packard's design seems to have
been the goal of the imitators. Cadillac

held out nobly, but it, in its last edition,

succumbed and now is as characterless as

DR. S. PARKES CADMAN
Pastor of the Central Congregational Church, Brooklyn, New York. Doctor
Cadman's afternoon talks before the Bedford Branch Y. M. C. A. Brooklyn,
every Sunday at 3:45 p. M., are broadcast by WEAF, WEEI, WTAG, WCAE,
and WSAI. In addition to his very large following, gained by the sheer

force of his preaching in his own church, his broadcasting activities in the

past few years have made him one of the most popular preachers ever
to appear before the microphone

the rest of them. The old game of "What
make of car is that?" has ceased to be a

game and reduces itself into a guessing
contest. Certainly the automobile was
more fortunate when its body was designed

by one of the plant engineers in his off

hours.

In fact probably the best, and certainly
the most American, design in this land at:

the present day is the work of the engineer.
The engineer goes directly and efficiently

to his goal, makes his designs to suit his

purposes, and having attained them, adds
no superflous and meaningless adornments,
nor attempts to cover up what he has done
with sham work. So his products are in-

evitably beautiful beautiful in their sim-

plicity and in their adaptation to their pur-

pose.

Certain radical French artists, notably
the late, unlamented Dadaists, have been

so obsessed by the beauty of

mechanics that they have
smeared vast quantities of

canvas with their interpreta-
tions of turbines, and girders,

and egg beaters, and what
nots. A pretty tribute in-

deed; if hardly a justifiable

procedure in a supposedly
creative art.

It is improbable that the
radio engineer when he set

about devising a container

for his half bushel of parts,

had in mind the making of

a definite and important con-

tribution to industrial art.

He simply went ahead and
made the most practical and

efficient case he knew how.

But, whatever his inten-

tions were, he succeeded in

creating a "thing of beauty."
We know of few merchandise

displays out of which we get

a more definite and legiti-

mate aesthetic kick than a

window full of first class radio>

receiving sets.
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All are housed in simple wooden cabinets

of pleasing proportion. And their panels
are enough to make any one with any sensi-

tivity to design whoop with joy. The

regular arrangement of gleaming dials,

with here and there smaller circles artlessly

placed, is an application of one of the

fundamental principles of good design
the repetition with variation of geometric
forms.

Now please don't reduce this eulogy to

absurdity by suggesting that if that's the

way we feel about it, we forthwith white-

wash our Rembrandt and cover its gilt

framed canvas with assorted radio dials

neatly glued on. It's the fact that the

dials have a raison d'etre on the radio panel
that makes them beautiful. The same set

of dials applied to the front door would be

meaningless and ugly.

Some of the cone type loud speakers are

as pleasing in form as a Greek vase (as to

the goose neck horns, we'll never admit
them to be other than unsightly). And
an outside loop never ceases to delight us

with its concentric, diamond-shaped wiring.

The innards of our set we likewise find

intriguing (though we confess here and now
we don't quite know what they are all

about). Anyway we like the way those

wires run around in neat little parallel lines,

dodging tubes, and coils, and miscellaneous

gadgets.
More power to the engineer ! Would that

his kind made up the membership of our

lamentable "Civic Art Commissions."

But, alas and alack! even as we write,

the so-called Designer is getting in his dirty
work in the field of radio, and we are more
and more frequently being pasted in the

eye by receiving sets masquerading as

Chinese pagodas, lamps, canary cages,
electric heaters, fish bowls, and Louis XVI
medicine chests.

What Sort of Fellow Should the

Announcer Be?

O EATED in the theater awaiting the

^S rise of the curtain on what was
^^ declared by all the critics to be the

best show in town, we were presently

brought to our feet by the arrival of a

portly gentleman accompanied by his

multitudinous family. We hitched in a

reluctant patella and they squeezed

through to their seats. Following them,
the usher's hand, laden with programs,
brushed by our nose. These were distri-

buted to everybody down to little Willie,

and all immediately buried their noses in

them. At once a buzz of indignation

began.
"I don't think much of the picture on

the cover," growled Pa.

"There aren't any beauty hints or fire

rules," whined Gerty.

"Shucks, where are the jokes?" wailed

Willie.

"The program is rotten," said Pa with

finality, "Let us depart!"
We hitched in a willing patella and they

filed out, doubtless to seek some theater

which presented a program of more at-

tractive format and content.

But what we started out to say before we

got side-tracked on the above fable was:

Why the importance attached to radio

announcers? Why are their photographs

continually staring us in the face in the

public prints? Why have their names
become household words?

Announcers are or should be simply
substitutes for the printed program.
How they part their hair or what they

thought of the last selection is of no concern

to us. We will not lament with little

Willie if they offer no jokes.

The announcer par excellence, in our

opinion, is the one who is only slightly

more human than an automaton; who

conveys the desired information in the

minimum of words and intrudes no more of

his personality than would a column of

8-point Caslon.

And, while we're on the subject, do they

say "This is radio station XYZ" to keep us

from falling into the error of suspecting it

to be Post Hole Factory XYZ, Cumulus
Cloud XYZ, or Choir of Angels XYZ?

From Ten P. M. to Two A. M.

IF

EVER the disciples of Mercury crave

substantiation of their suspicion that

this is a nation eighty per cent, moron,

they have only to plug in on the air any
time between 10 p. M. and 2 A. M. Shades

of Euterpes! What manner of cacophony

greets the ear? You, little boy in the back

row? Correct !

Now this department hereby declares it

has no quarrel with jazz as such. But

what does make it stand up on its hind

feet and yowl desolately is the insufferable

punkness of present jazz.

Popular music always was and always
will be, and we contemplate no diatribe

against it. In fact, to give it due credit,

it should be remembered that the serious

music of the present owes considerably
more to the popular music of the past times

than, say, to the classic polyphony of the

church.

But the rhythmic caterwauling that is

spewed forth by a hundred-odd (very)

dance orchestras every night can only by
courtesy be called popular music. "Popu-
lar" no doubt; but "music" . . . no!

If memory serves us right, we used to

have a rather respectable brand of dance

music in this country five or ten years ago.

The tango brought with it no end of de-

lightful pieces of melodic interest and
colorful Spanish trimming. But melody
and color have been consigned to the pup-

pies. The only goal of present terpsi-

chorean thrumming seems to be the main-

tenance of a rhythm. And this a hundred

banjos do every night, with dogged and

monotonous persistance. The result may
be satisfactory for dancing but is far from

delectable to the listener-in who is not, at

the moment, imitating a kernel of corn in a

popper.

Imagine, if you can, the music lover of a

couple hundred years hence, collecting

the "quaint old fox trot melodies of the

twentieth century" as we do the charming
old gigues, sarabandes, minuets, and

polkas.

The trouble with modern jazz is not that

it is jazz, but that it is poor jazz. Our

high-hat friend who comes out flat-footed

with the statement that he cannot bear

popular music in any shape or form can,

nine times out of ten, be labeled a four-

flusher. Of course there is that rare tenth

person who really understands music, and,

understanding it, realizes that popular
music is a very hollow echo of the real

thing. But even an epicure occasionally

enjoys a fried egg.

The line of demarcation between popular
and serious music is not as exactly defined

as some would have us suspect. At last

reports the savants had not yet voted a

unanimous ballot as to which rank claims

M. Igor Stravinski. But, even as jazz
can approach perilously near to being

music, so it can likewise move a long way
from it. Jazz, as is, has retreated to the

limit. The tom-tomery of the aboriginal
head hunter must have been less obnoxious

than that which delights the present day
sheik, if for no other reason than that the

savage had fewer instruments and no

saxophones with which to perpetrate it.

Popular music has been defined as differ-

ing from the serious by a diminution of the

intellectual content. If the entire intel-

lectual content of the see-lections that

pollute the air from 10 p. M. to 2 A. M.

were stood on end it would about equal the

intellectual content of the third act of

Abie's Irish Rose or, if you must have

your statistics stated graphically, it would
be slightly higher than the grasshopper's

instep.

In the aforementioned epic of the Ameri-

can stage, not an event transpires which

can not be anticipated twenty minutes in

advance by any normal fourth-grader.

So in our modern dance music, the unex-

pected never happens. One piece is the

Siamese sister of the other. The tunes are

the same; the orchestration is the same; the

banality is the same. You, gentle reader,

could sit down at the piano now and write

something better, and so could the jazz

composers !

But if the dance music that clutters up
the long suffering ether from 10 p. M. to

2 A. M. is about as entertaining as a game of

three handed bridge played with isinglass

cards, what can be said of the songs that

adorn those sad four hours? They are all

cut from a pattern: either riotously

"peppy" or lugubriously sad. Of the

two, we most abhor the latter.
"

I want
some bah-ha-dy. . . ." we hear a

sacharine barytone imploring from XYZ at

a speed of 25 miles per hour. And from

ZXY, a tearful and flat soprano wails:

"Like a rose-uh, I'm all, alone-uh!" And
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QL'IN A. RYAN
Director of WON, Chicago. He reported the

Big Ten football games. Mr. Ryan's sports

reporting is exceptionally graphic and manifests

a very complete and thorough preparation of

material. He also reported the Kentucky
Derby, Indianapolis Auto Races, and World
Series. Inclined to rhapsodize poetically but

the stuff is poetical !

we are all but overcome by a wild urge to

call up their respective stations and ar-

range for a get-together. Continuing with

our statistics: if all the sickly, sentimental

ballads broadcast of an evening were placed
end to end they would reach from Athol,

Mass., to the Pacific Ocean. That statis-

tical end attained, we would place ourself

at the eastern end of

said column and

push.

"But," it is pro-

tested,
"
that is what

the pee-pul want,
and what the pee-

pul want they
should have!"

With both these

propositions we take

exception. I n the
first place, we are

not convinced that

such a large number
of individuals as is

imagined want this

juvenile sort of

musical substitute.

There exist a goodly
number of persons
who are satisfied

with this tastelesj,
diet because they
have known no
other, but who,

nevertheless, are

capable of gustating

something at least a

little more meaty.
Take some igno-

rant looking yokel
in the lowest ranks

of the army of list-

eners - in. Suppose
it is discovered that

he has assembled his

own receiving set. Then, say we, if he has

brains enough to know what is inside that

mysterious box that brings him in his radio

entertainment, he, by that sign, has brains

enough to appreciate to some extent the

content of music. IF he gets a chance.

If, for instance, we were to ask him: "The

song of what small bird, frequently found

in clocks, furnishes the motif of Japanese
Sandman, Carolina in the Morning and

Berlin's Pack Up Your Sins?" we will

wager he could discover the answer, and in

so doing he would have, after a fashion,

discovered some of their "content." But

it is to the second proposition "what the

pee-pul want they should have" we take

the most violent exception. Let them,

say we, go without it!

A cursory glance at this mortal coil dis-

closes it to be populated by two principal

classes of beings: the common pee-pul,

and those existing to serve the common

pee-pul.

"Pity the poor masses!" we hear con-

stantly reiterated. Pity, rather, the poor

"classes," we shout. They are the ones

who are getting the rotten deal in this age
of the proletariat.

Everywhere the low-brow turns, he finds

someone waiting to serve and entertain

him, to supply at a moments' notice his

slightest want. While the poor high-brow
searches about taking his scant pleasures
where he may. What's more, the high-
brow's entertainment comes high (unless

it be communion with books) and more

A presentation of

KGO, at Oakland.

THE RADIO PLAYERS AT KGO
William Archer's "The Green Goddess" before the microphone of

This is the way the radio villain loses his life under protest (his own)

GRAHAM MACNAMEE
of WEAF, who, with Phillips Carlin, reported
several important games played in the East.

Among them were the Chicago-Pennsylvania,
Yale-Army, and Cornell-Penn games. The cup
Mr. MacNamee is gazing at is a popularity tro-

phy awarded him some moons ago. Inclined to

improvise comically but the stuff is comical

often than not he has less money than his

slanty-domed, ditch-excavating neighbor.
With half the world catering to the

masses' whims, we often wonder why
existence does not become a surfeit and a

bore to said masses. If Fu^y Wuny Baby
played on a tomato can is the summum
bonum in music to them, imagine how con-

stantly they are surrounded by art!

Imagine a world in

which every open
cafe door emmited
strains of Brahms
and DeBussy, and

passers-by whistled

airs by Palestrina

(are they whistle-

able?). A world in

which every bill-

board bristled with

El Grecos and Ti-

tians, and every
vaudeville skit dis-

played the artistry

of a Strindberg or a

Synge!
Well now that

we've quite com-

pletely disposed of

the issue whether

the public should

get what it suppos-

edly wants, let's get

back to the subject,

which, if we remem-

ber, was jazz.

A little jazz is rel-

ished by the best of

men (now and then)
but there's no relish

in the variety on the

present market.
Even the redoubt-

able Paul Whiteman
is dishing out the

same monotonous
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stuff as the rest of them, the while riding
on a reputation created by mob hysteria
and which he has long ceased to deserve.

In conclusion: give us jazz, Oh Mister

Popular Music Composer! We can stand

our share of punishment. But, frevvens

sakes, give us a better brand of it. We will

trade seventeen Yes, Sir, That's My Baby's
for one Allah's Holiday ... or what
have you?

Broadcasting Funeral Services

A ONE of the outstanding examples
of bad taste in broadcasting that

has come to our attention during
the past month, we submit the broadcast-

ing by a Mid-Western station of funeral

services for one of its departed minstrels.

Certainly the man was a most excellent

entertainer and his death was regretted

by those who had come to know him

through the air. But we question whether
their grief was so sincere as to justify their

being, not merely invited, but forced, to

attend his obsequies. And of course

thousands of listeners-in had never even

heard of him before. It is a doubtful

mark of respect to the deceased to intrude

his funeral eulogy into what may be a

dancing party, a convivial dinner, or a

poker session.

Assuming that the whole nation was

genuinely "bowed in grief" over the death

of some great statesman or outstanding

leader, a radio funeral service might be not

only appropriate but almost imperative.
In the instance cited the service was given
an importance out of all proportion to the

importance of the deceased.

'Broadcast ^Miscellany

DOUBTLESS
ere this appears in

print the results of KOA'S aerial

battle, "Jazz vs. Classical Music"
will have been published. And the statis-

tical lore of radio will have been enriched

by an impressive array of figures tabulating
the judgment of the populace as to which
was the winner.

But as to the possibility of this musical

debate having lured the army of jazz

lovers over to the enemy camp, or vice-

versa, we are inclined to believe that the

prophetic utterances here appended will

have been realized:

AND MAKES NIGHT HIDEOUS

Jazz and classical music are to fight it out in

the air. KOA will stage the battle in Denver on

November 6. The ringside is the continent

or where you will. Seats are free. The betting
is heavy on both sides.

The ethereal, soul-stirring sonata will spar
with the sole-tickling slide of the trombone.

The thunder of the Mountain King's Ball will

roar defiance at the comic saxophone simulating
a psychic jackass extemporizing during the ver-

nal equinox. The graceful minuet pirouetting
on the gossamer of imagination must hurl the

lance at the primitive pom pom moving to fleshly

ecstasy the "fat black bucks in a wine-barrel

room." The flute, capturing bird notes still

fresh with the dew of morning, must fence with

the piccolo harmonizing feline infelicities at

2 A. M. Faust, meditating divinely on Mar-

garita's dwelling, must come to vocal blows with

a "gent" in rainbow linen and checkerboard

socks snapping out
"
Yes, Sir, That's My Baby."

Beethoven, Bach, Handel, Gounod and all

the other masters who are doing their harmon-

izing among the celestials will descend as an

awful nightmare upon the living hip-wigglers
and will utterly demolish Polasek's "Spirit of

Music." The boys in the pool-room will say
"That was some jazz." The girls in the School

of Music will buy tickets for the Spring Fes-

tival. That's how the world of music will be

changed.
News Index

Evanston (Illinois)

LET
the calamity howlers take note:

radio has added several things to the

credit side of its somewhat unbalanced

ledger since last writing.
First and foremost on its list of achieve-

ments we place the broadcasting of the

autumn's football games. Here is radio

at its best performing a unique service

that no other existing agency can do.

Music we can get, after a fashion, on rec-

ords; speeches can well wait perusal in the

morning paper; but a football game to be

properly enjoyed has to be lived through.

Certainly the broadcasters made us feel

as though we were right down on the side-

line bench with the water boys and the

coach's relations.

A close second on the list is the epochal

undertaking of WEAF the weekly broad-

casting of first rate artists. And paid
artists at that! Not pluggers for Whoozis

Garters or Whatzis Shaving Cream.

Mr. A. Atwater Kent is the sponsor of

this concert series, which has been broad-

cast by WEAF, and connected stations,

Sunday nights since October 4. The list

of singers and musicians who have already

been heard and those yet to come reads

like a roster of Who's Who in Musical

America.

Other isolated instances of genuine
musicians performing via radio could be

mentioned. Station fico's Tito Schipa

concert, and KFI'S program by Mme.
Schumann-Heink come to mind.

And all these events presage a brighter

future for radio programs. A small be-

ginning, perhaps. An hour of music is a

small drop in the bucket of several hundred

hours of mediocrity. But vastly important
because it is a beginning.

FORD AND GLENN
Ford Rush and Glenn Howell ;

which is which we don't know. As entertaining a pair of comedians

as have ever been heard by radio. They were recently broadcast by WFAA, Dallas, to whom they
were loaned by WLS. They are versatile humorists appealing to domes of all dimensions



A Universal Short Wave Transmitter
How to Build a Five-Watt Transmitter of Extraordinary Range
and Steadiness which Can Be Used with Receiving B Batteries as

a Source of Plate Supply The Cost is Not More Than Fifty Dollars

By NICHOLAS HAGEMANN
Station 2 KP, Mitchel Field, Long Island

A one who has listened to signals

on the very high frequencies, on

the so-called amateur 40 meter-

band, for example, will know
that strange things occur there. In the first

place, signals do not stay put, but they
wobble around, fading in and out, changing
in frequency and strength. It is one of the

discouraging things about high frequency
transmission but on the other hand it is

one of the joys, for one never knows what is

going to happen next. The next signal

may be from China or Indiana, no one

knows. And no one can tell whether the

station will sign before he fades out.

Once in a great while a station can be

heard that in a steady, unvarying pure note

pounds away, perhaps not very loud, but

Cc :c

FIG. I

A conventional input circuit to a vacuum tube
wavemeter. The frequency to which such a
circuit will tune depends upon the inductance
and three capacities as indicated. The resultant

frequency is a function of L X (C + C e + C c)

unceasingly. Among the medley of notes

that fill the y-megacycle (yooo-kc.) band,
notes of all sorts, some coarse and raw,

practically all of them varying, a clean

steady note is like a beam from
a lighthouse on a thick night. c^r,^
It gives the receiving operator

confidence, for he knows that

the signal will not leave him
in the middle of a message.
There are several reasons

why signals of this sort vary.
One reason is fading; no one

yet knows how to conquer that

natural phenomenon. Another
is a swinging antenna, some-
times fifty feet from the ground,
at other times nearer or farther

from earth. This swinging
changes the antenna capacity
and naturally changes the
emitted frequency. Another

reason lies in a transmitter whose filament

or plate supply is not steady. With every

change in the conditions under which the

tube is operating, the frequency emitted

changes.
A transmitter whose frequency is inde-

pendent of filament or plate voltages is a

great boon, and if attached to it is an an-

tenna that is rigidly fixed, unvarying signals
will be emitted that will attract any receiv-

ing operator's attention at once, especially
if it is battery operated so that a pure

steady d. c. note is emitted.

The transmitter described in this article

has several noteworthy features that should

appeal to any constructor of amateur equip-

ment, whether he already possesses a trans-

mitting station or whether he

is about to enter this fascinat-

ing field.

The great advantage of the

present circuit lies in its sta-

bility with regard to the fre-

quencies it turns out to an

antenna or other load. A little

of the history behind its devel-

opment will reveal its possi-
bilities in this direction.

In connection with other

precision radio instruments

developed by the Signal Corps
for the various branches of

the United States Army, a

need arose for a frequency
meter whose calibration
would be independent of

many factors, notably tube

capacity, differences in plate and filament

voltages, etc. In other words, the Army
needed a heterodyne frequency meter that

could be calibrated with one tube and at

CT" HIS article will primarily interest those who already have a short wave
* receiver and are anxious to build a good transmitter for the high frequencies.
This set has the great advantage that the note produced is unwavering and very

steady. It should appeal strongly to the amateur experimenter located in the

country, where it is difficult to get a dependable source of current supply. The
set described here is entirely operated from batteries, an unusual design in short

wave transmitters. For those who are interested, a short description of the

short wave receiver at present in use at our station 2 GY is shown. We expect
to describe a good short wave receiver in an early number. The author has
used the term megacycle in referring to transmission frequencies because it

simplifies terminology. A megacycle is one thousand kilocycles. It is custom-

ary to refer to the frequency of broadcasting and short wave stations in kilocycles,
but in short wave work, where the frequency is often of the order of 10,000 kilo-

cycles, the term megacycle is more satisfactory. A government license is, of
course, necessary before this transmitter can be used. THE EDITOR.

certain filament and plate voltages with the

certainty that this calibration would not

differ materially when other tubes or volt-

ages were used.

Fig. i shows the usual tuned circuit that

is used in a vacuum tube frequency meter

(wavemeter). The apparatus consists of a

coil and a condenser, which is usually

variable, the tube, and a grid milliammeter.

There are three capacities as shown in this

Figure, all of which must be accounted
for in the tuning. The coil capacity Cc
is small, of the order of a few micro-micro-

farads, the condenser capacity Co is

usually quite large, and the tube capacity

Cg is of the order of several micro-

microfarads. Naturally a change in any

OA-

OB*

f FIG 2

The circuit diagram of this new transmitter. It is distinct in

that the inductance in the tuned circuit is very small and the

capacity is very large. For this reason small variations in grid-
filament capacity will have little effect upon the resultant

frequency. The key is inserted in the B battery negative lead

of these capacities affects the frequency
to which the circuit will tune.

The task of developing a new type of

frequenty meter was undertaken at the

Signal Corps Radio Labora-

tat, tories, Fort Monmouth, New
Jersey. The circuit described

in this article is based upon
the results of the work there.

This meter was remarkably
stable as regards frequency,
due chiefly to the fact that the

small grid-filament capacity of

the tubes used was bridged
across a very large capacity so

that variations in the small ca-

pacity had little effect upon the

total capacity in the circuit.

The circuit performed so

creditably as a frequency meter,
and it was found that such high

voltages and currents existed



322 RADIO BROADCAST JANUARY, 1926

20 Turns .



JANUARY, 1926 A UNIVERSAL SHORT WAVE TRANSMITTER 323

at least 1000 volts, and for this

reason transmitting condensers,

are suggested. In the writer's

opinion it always pays to buy
good by-pass condensers since

the life of tubes frequently de-

pends upon them. Mica con-

densers of the correct capacity

may be found in many automo-

bile spark coils.

Coil L consists of three turns

of No. 10 bare copper wire

wound on the cardboard case

of a dry cell and then allowed

to expand until the diameter of

the coil is about 35 inches. The
antenna coupling coil is a single

turn of the same wire and about 25
inches in diameter.

The filament choke coil is wound
in two layers on a bakelite or hard

rubber tube I x 2j inches. The
bottom layer has 22 turns, the top
20 and any size of wire may be used,

although No. 18 d. c. c. is about the

best from the standpoint of resis-

tance. One layer is wound on over

the other as shown in Fig. 4 and the

connections to the tube as illustrated

in the figure should be short.

The other inductance, Lg Lp, is

constructed of two hard rubber cross

pieces as shown in Fig. 5 and in the

set illustrated about 17 turns are

correct for the 7-mcgacycle (40 me-

ter) band. Varying the tap along
this coil controls the plate current

taken by the tube and with a given
antenna current, this plate current

should naturally be as small as possi-

ble. The tap with a ux-2io tube

should lie about six turns from the

RADIO BROADCAST Photograph

FIG. 7

The panel view of the completed transmitter

FIG. 8
A method of indicating when the transmitter is in resonance
with the antenna-counterpoise system. The length of the shunt
varies with the current passing into the antenna and with the

amount of current that the indication device will stand without

burning up. About one foot may be used and one point of con-

nection made variable so that more or less antenna is included

plate end. The actual construc-

tion of such a transmitter is re-

markably simple. There are few

pitfalls to avoid, the chief one

being long, poorly made connec-

tions and condensers that will

not stand the voltage.
After the instruments are

wired up, a receiving tube should

be placed in the socket and
about 90 volts used on the plate.

Then the transmitter should be

brought near a receiver that

will tune to the frequencies to

be covered by the transmitter

and the latter tuned. It will be

found that, with the constants

used in the diagram in Fig. 2, that

the entire 7-megacycle band can be

covered with the tuning condenser C
at from 80 to 100 degrees. This is

purposely done so that the condenser

will be used at its maximum value.

If desired, a fixed air condenser may
be made with a small two- or three-

plate variable placed across it. Then
the frequency band may be covered

with more degrees of dial rotation.

The variable condenser, C, should

be turned to maximum and the lowest

frequency found by tuning the re-

ceiver to it, and then the condenser

capacity decreased until the tube

stops oscillating or until the con-

denser approaches its minimum ca-

pacity. The transmitter illustrated

in Fig. 3 oscillated perfectly until 10

megacycles (10,000 kc., 30 meters),
was reached. It is probable that a

given set could be made to cover two
of the amateur bands, either the 15-

to 7-megacycle (15,000 to 7000 kc.,

FIG. RADIO BROADCAST Photograph

Looking behind the panel of the transmitter, the three turn coil L and the single turn of antenna coupling inductance are very much in evidence
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The Facts About This Transmitter

JANUARY, 1926

FREQUENCY RANGE: 6.5 to 8.5 megacycles
WAVELENGTH: 35 to 40 meters

ANTENNA: Single Wire, 35 feet long

COUNTERPOISE: Single Wire, 35 feet long, as near to the

ground as possible

SOURCE OF PLATE CURRENT SUPPLY: Receiving B Batteries

Rectified a.c.

Motor generator

TUBES WHICH MAY BE USED

A VOLTAGE B VOLTAGE

uv-aoiA or similar inde-

pendently made tube 6 200

UX-II2 6 2OO

ux-2io 7.5 400

SENDING

RANGE

(MILES)

50
IOO

800

If B batteries are used, so-called "heavy duty" cells should

be purchased. This transmitter when properly operated, will

have a current drain of about 35 milliamperes, which is about

equivalent to the demand made by an 8-tube super-hetero-

dyne. Owing to the fact that, in the transmitter, the keying
of the circuit interposes an intermittent drain on the B bat-

teries, the drain on them is not nearly as heavy as would

ordinarily be supposed.

LIST OF PARTS USED IN CONSTRUCTING THIS TRANSMITTER

One panel, 7 inches by 14 inches by ^ ... 1.25

One General Radio condenser .ooo5-mfd. without gears 3.25
(or other good receiving condenser)

Two General Radio dials with verniers .... 5.00

One Centralab ioo,ooo-ohm variable resistance . . 2.00

(Bradleyohm or Royalty B may be used)

Two Benjamin brackets, .70

One .ooo25-mfd. variable condenser (any reliable make) 3.00
One socket for ux tubes .65

Two Dubilier .oi-mfd. condensers type 577 . . . 5.50

One Dubilier .ooj-mfd. condenser type 577 . . . 2.25

One General Radio or Weston radiation meter . . 8.00

One General Radio rheostat 2.25

(or similar which will handle up to 2> amps

Eight heavy duty binding posts .56

One sub base 3 1 inches by 1 1 inches .... .75

Two hard rubber cross pieces

One bakclite choke coil tube i inch by 2j inches

One Dubilier .o4-mfd., looo-volt stopping condenser. 2.75

One plate milliammeter, range o-ioo (Weston or Jewell) 8.00

One ux tube 2.50-6.50

Total not over $50.00

20-40 meters), or the 7- to 3.5- megacycle

(7000-3500 kc., 40-90 meters) band.

After the maximum frequency range
has been determined, the constructor can

calibrate the condenser in megacycles,

kilocycles, or wavelengths as desired.

THE ANTENNA

OROBABLY the simplest antenna to be
'

used with this transmitter is a single

wire 1 5 to 25 per cent, lower in fundamental

frequency than the actual frequency to be

emitted. A series condenser is then used to

bring the frequency to the desired value.

For example, on the 4O-meter band, a single

wire 12 meters (37 feet) long and a similar

counterpoise will have a fundamental

wavelength of about 50 meters which can

easily be reduced to 40. The antenna

current will be lower under these condi-

tions than if the antenna were being ex-

cited at its fundamental frequency, but

rn
RF.Choke

10 '-I

Short circuiting

Switch

1.00025
mfd

00025
mfd

Ant tA&B-
O

A-

FIG. I I

The connections for the receiver. Interchangeable coils

enable this receiver to cover all of the amateur bands

FIG.

A photograph of a receiver now in use at 2

amateurs, known as the capacity feed-back,

and the interchangeable coils are wound on

American,

RADIO BROADCAST Photograph

GY which employs the circuit familiar to all

The condenser is a five-plate Bremer-Tully
Bruno forms. The transformer is an All-

ratio 10: i

since the radiation resistance is higher

above the fundamental frequency, greater

efficiency is obtained.

Ribbon antenna wire will .lower the

ohmic resistance and if the wire is twisted,

motion caused by the wind will have little

effect on the frequency transmitted. Good

copper ribbon may be obtained from an old

Ford spark coil primary. It is highly

important that the antenna be thoroughly

insulated, preferably with Pyrex and that

it be taut.

In the photographs illustrating this

transmitter, a General Radio half-ampere

radiation meter is shown. This will

handle the output of a 2OI-A, a ux-H2 or

even a ux-2io type tube, unless a very

small antenna or greater plate voltages are

used. Then a copper wire should be

shunted across the meter so that it will not

be burned out.

In actually tuning the transmitter to the

antenna, the antenna series condenser
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and the tuning condenser C should be

varied until the greatest radiation on the

desired frequency is secured. At this

point, the plate current should be adjusted

by varying the tap on the Lg-Lp coil until it

is smallest, consistent with good radiation.

If the constructor desires only one meter,

and only one is really necessary, he may
use a plate milliammeter with a range of

o-ioo and a flash light bulb. The milli-

ammeter is placed in the negative B battery

lead, and the flash light is placed in the

antenna-ground lead. When maximum
current flows in the antenna, the lamp will

be brightest. Here, again, care must be

taken not to burn out the indicating device.

A 6-volt lamp or smaller with a shunt wire

may be used for this purpose. Fig. 8

shows the proper position of the indicating

device.

After the constructor is thoroughly
familiar with the operation of the trans-

mitter, greater power may be applied to

the receiving tube, or a power tube can be

employed. It must be understood, how-

ever, that the voltages in the tuned circuit

are very high and that as soon as heavy
currents begin to flow, both condensers

must be able to stand up. If the mica

condenser passes more than five amperes
it will probably get hot and then trouble

begins. The remedy is to use more con-

densers in a series parallel arrangement
but before that time, enough distant sta-

tions should be worked to satisfy any one.

In the writer's station 2 KP at Mitchel

Field, Garden City, Long Island, and at

2 GY, located in the Radio Broadcast-

Eveready experimental station, no diffi-

culty at all has been had in maintaining
schedules with stations 800 or more miles

away. On several occasions, a 201 -A tube

has been used, and with 180 volts of stand-

RADIO BROADCAST Photograph

FIG. 12

A short wave receiver used at 2 GY on the so-called 8o-meter band. Karas orthometric condensers

are used for both feed-back control and for tuning. The coils shown are made by Hammarlund

Manufacturing Company. Other coils may be quickly inserted in the circuit so that higher or

lower frequencies may be received

ard receiving B batteries on such a tube,

successful transmission of several mes-

sages to Philadelphia, 100 miles away,
has been accomplished. This represents
a power input of less than one-half watt!

At the Mitchel Field station, a standard

input of 19 watts has been used on a five-

watt tube and all districts in the United

States have been worked.

The transmitter illustrated in this article

is now operating at 2 GY, and the operators
there would appreciate reports on signal

reception.

THE RECEIVER

*~P H E receivers used at 2 KP and
* at 2 GY are very simple and

are fashioned according to the

well known amateur capacity-

feedback circuit shown in Fig. 1 1 and il-

lustrated in Figs. 10, and 12. Complete
description of such a receiver will be in-

cluded in the Radio Broadcast-Eveready
short wave experiments series of articles.

The photographs and circuit diagram show

enough detail so that the home constructor

should have little difficulty in actually

constructing such a receiver. A fixed

condenser is placed in series with the tuning
condenser so as to spread out the stations

over a greater number of degrees on the

dial. This may be shorted when not

wanted. The switch is shown in Fig. 12.

FIG. RADIO BROADCAST Photograph

Twelve miles from the home station 2 GY. This transmitter with an input of about 6 watts on an antenna 7 feet above ground put
strong signals into the receiver at 2 GY. The oval insert shows a close-up of the automobile installation, operated from B batteries
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Who Shall Judge the Quality of Our Broadcasting Stations?

THE years of broadcasting reach

a dignified sum, and similarly the

money expended on programs, the

question, "Who shall be responsible

for the musical quality of the station output?"
is being raised at more than one station. That

is, who shall say that there is not quite enough
cello in this trio or that quartet, or that the

woodwinds are a trifle too prominent in some

symphony orchestra (as broadcast), or that the

accompaniment to a vocal solo might be a little

less prominent without injury to

the pianist or his relatives. Shall

it be the operators, who have been

doing it heretofore? Or shall the

job be handed over to profes-

sional musicians?

The opinion among the best

informed and forward looking
broadcasters seems to be that this

responsibility should be loaded

on to the shoulders of the musi-

cians, rather than the operators,

but with certain qualifications.

Not to any old musicians, but to

men trained in both music and

broadcasting. And to these, with

reservations as to the no man's

land between the program side of

an event and the technical aspects
of transmission.

For example, when carbon mi-

crophones are used, there is always

liability to blasting. This phe-
nomenon is a technical matter.

(See "Microphone Placing in Stu-

dios," September, 1925, RADIO

BROADCAST.) The operators and

engineers of broadcasting stations

know more about it than the

average musician does. Further-

more, they have instruments (d.c.

milliammeters in the battery cir-

cuits of carbon transmitters),
which afford an additional check,

showing up both incipient and
severe blasting. Some micro-

phones are more susceptible to this

difficulty than others. Clearly,

therefore, this is a matter wherein

the musical critics in the studio

need the aid and counsel of the

technical experts.

As a matter of logical expecta-

tion, skilled musicians should be

better able to balance an orchestra

to the utmost nicety, and to per-

form similar delicate musical tasks, than men who

grew up with voltmeters and R. M. S. voltages

and curves of tube characteristics. That is, as

a class. There will be exceptions, of course.

Some broadcast operators with exceptional

musical taste or experience are capable of turn-

ing out a better job on the air than all but a few

musicians. The ideal combination is a first-

rate engineer who is also a first-rate musician,

a sort of fusion of Charles P. Steinmetz and

Jean De Reszke, for example. Try and get

'IF MISS AMERICA ARRIVED, HE WOULD NOT STOP
LISTENING"

him. Having done that, try to make him work
in a broadcasting station for $3000 a year.

When we poor devils who, for our sins, have

been set to running broadcast stations when

finally we have completed our penance, and the

last milliampere has quivered through our

nerves, then, operating the broadcasting sta-

tions of heaven, we shall have paragons like that

working with us. Oh for those celestial studios

and control rooms, where sopranos shall never

shriek, where the "mikes" shall cease from blast-

ing, and the grid milliammeter be

at rest! But here on earth we
must take men and materials as

we find them, and there is no use

looking for such engineer-musical

genius combinations as those we
have been dreaming about. Their

very qualities are antipathetic.

The basis for employing musi-

cians in this phase of radio trans-

mission is simply the old motto:

Shoemaker, stick to thy last. But

in citing that phrase and 1 do so

with approval and have thrown

what influence 1 have toward the

musicians in this friendly contro-

versy 1 want to add that 1 am

proud of the part engineers and

operators have played in the mu-
sical development of radio broad-

casting. Lifted abruptly, most of

them, out of the purely techno-

logical and non-artistic labors of

radio telegraphy, they quickly
adapted themselves to unfamiliar

conditions, learned what was

needed, developed new aptitudes,

and turned out a good job in many
cases, and a brilliant one in some.

And a rotten job in other instances,

it must be added, but to the custo-

dians of the tin horn and dishpan
stations 1 refuse to grant the name
of radio operators and engineers.

It was a fine example in adapta-
tion. Radio men are not a sta-

tionary lot and they move fast

when necessary. If they ever have

to do it again, in some other con-

nection, depend on it that you
will not find them lacking. Those

of us who live to see the complete

development of radio motion pic-

tures may view a similar incursion

of radio men into the field of pic-

torial art. But inherently such in-
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vasions are self-limiting in their nature. In-

variably the investigators and research men im-

prove the equipment to such an extent that the

most artistic interpretations become possible,

and the aid of men with an artistic background
becomes essential for the best possible results

And in broadcasting we are not going to be satis-

fied until we get to the point where a man listen-

ing to a loud speaker will not be able to tell for

the life of him whether he is hearing the original

performance or a reproduction. That point

we may not be able to reach, but we shall cer-

tainly aim at nothing less. And anybody who
can help us, whether he is a musician or a street-

cleaner, is welcome.

The musician who undertakes work in broad-

casting should realize, on his part, that he must

add something to his technique, as the operators
have added something to theirs. I have myself
seen competent orchestra leaders and soloists

competent, that is to say, as leaders of orches-

tras or performers on special instruments whom
I would not trust on the musical end of a lo-watt

station with an audience of two dozen. They
were incapable of listening closely, in the first

place. Have you ever seen a good broadcast

technician listening to the output of some piece

of equipment? He goes into a kind of trance.

If Miss America came and pirouetted before him

in a one-piece bathing suit, it is doubtful if he

would pay any attention to her. Frequently he

stops breathing. With such concentration one

is likely to know what one is hearing, These

musicians I am writing about did not go to all

this trouble. They would listen for a few

seconds, snatch the phones off their ears, rush

over to the orchestra, and make some change.
After touching the telephones to their ears once

more, they found it necessary to alter something
else. With the third trial, the orchestra the

men by now in active rebellion, was returned to

the first position. This was now pronounced,
"Excellent!" "Wonderful!" which it was not.

After a few minutes the virtuoso realized this,

although he was quite incapable of making the

correct diagnosis. Once again he began making
changes. By this time every man in the en-

semble was ready to come to blows with

him. In anotherminute the tension would

have risen to that point, but at this junc-
ture the operator took charge, moved the

microphone a foot back in the right di-

rection, getting rid of the violin blasting

which was causing all the trouble, and

ended the argument.

Why should some musicians, who are

perfectly competent to read a score, give

their individual interpretation, control an

orchestra, and play a few instruments,

be unable to listen to a loud speaker |

giving a fairly faithful reproduction and

tell how it can be improved? I don't

know, but presumably they overlook the

differences between even the best repro-

duction and the original in the present
state of the art, and, in an unfamiliar

situation, they are unable to concentrate

to the necessary degree. There are also

temperamental obstacles. I am not one

of those who look on all artists, writers,

poets, and musicians as subjects for the

psychopathic ward; I believe that as a

class they do not go crazy much oftener

than manufacturers of corrugated ashcans

and cheese-paring machines, and that in

any state they are more interesting to

talk to. But I presume that the average
musician is somewhat more nervous than

the average engineer, because in his pro-
fession nervousness is not discouraged as

much as in engineering. And there is not

much room for nervousness in broadcasting.
The business itself contains enough tension

without any contributions from the partici-

pants. One needs sharp ears and a cool head.

It is to be hoped that no personal rancor will

enter into any readjustments that must be made.
It is merely a matter of doing the best possible

job. There is room enough for everybody in-

volved. If it were not for music and musicians

there would be little use for radio broadcasting,
and if it were not for broadcasting some musi-

cians would be out of jobs. There is also dignity

enough to clothe everyone, it is to be hoped.
The operator's function can never be relegated
to a place of unimportance. Some people seem

to think that the term "operator" is applied

only to persons of no great consequence or skill.

This is a mistake. The term is a very broad one,

applied to a variety of workers. Some are un-

skilled and others must be extremely intelligent

and capable. It is not generally known that

in medical literature the surgeon who performs
an "operation" is referred to as the "operator."
If a man who daily holds the lives of other men
in his hands does not mind being called an "oper-
ator," surely there is nothing invidious about the

expression. But why dwell on such trivialities?

Radio men are more interested in radio.

Credit Where Due

MANY
a time and oft I have felt called

upon to comment sourly on the contents,

make-up, and editing of the newspaper
supplements devoted to radio, especially those

in New York, which meet my dour eye most
often. As a whole, they seem to me to foster

superstition, sensationalism, and questionable in-

formation, to emphasize all that is transitory,

childish, and unoriginal, and to neglect the sub-

stantial and scholarly elements in the art. There

are, of course, some exceptions. Mr. Zeh
Bouck's weekly column, "What Are the Air

Waves Saying?" in the New York Sun, stands

out in this group. But it is an oasis in the

desert. Most of the sheets are dull, obvious,

full of unchallenged press agents' concoctions,

I SWEAR WITH MY HAND ON A COPY OF
ZENNECK"

and perhaps dubious advertisements. Heaven
knows I have a lot to learn about radio, but, with

my right hand raised and my left laid solemnly
on a copy of Zenneck, I declare that I have never

learned anything from newspaper radio sections,

with lamentably few exceptions.
It is with the more pleasure, therefore, that

I would call attention, somewhat belatedly, to

the New York Times Sunday Radio Section of

September 13, 1925. It was a first class journal-
istic job. It was brought out during the week
of the two big radio shows in New York, with,

presumably, the same fundamental objects as

those of other radio sections and supplements.
But this one set about its task by filling the

space not occupied by advertisements with useful

information, authoritative articles, and good
sense. Among the authors who contributed

were Orrin E. Dunlap, Jr., A. Hoyt Taylor, E.

F. W. Alexanderson, E. E. Free, J. A. Holman,
David Sarnoff, Alfred N. Goldsmith, Kolin

Hager, C. B. Popenoe, E. H Jewett, Lee De

Forest, J. H. Dellinger, E. C. Mills, Martin P.

Rice, H. P. Davis, W. H. Priess, David Grimes,

J. D. Freed, and J. H. Morecroft. I spent
several hours reading it, and they were profitably

spent. I have never met the editor of the Times

weekly radio section, nor does the paper sub-

sidize me, but, having knocked radio newspaper

supplements in general, I feel bound to con-

gratulate that editor and that paper for their

achievement

Among the Broadcasters

WHAZ

ACORDING to all accounts and evidence

on hand, WHAZ, the broadcasting station

of the Rensselaer Polytechnic Institute

at Troy, New York, has started its fourth year
on the air without showing the effects of age.

WHAZ, it will be remembered, is under the direc-

tion of Prof. W. J. Williams, who defended the

low power side in the super-power debate which

lately raged in these columns. Mr. Rutherford

Hayner is program director and announcer.

Station WHAZ is housed in the Russell

Sage Laboratory of the Institute, with

the towers on the roof. The location

overlooks the Hudson River at the head

of tidewater navigation, 1 50 miles north

of New York, and it appears to have elec-

trical as well as scenic advantages, for the

station has attained enviable ranges for a

standard 5oo-watt installation. No doubt
a part of this is also due to the operating

personnel and management, which, in an

engineering school, may be expected to

turn out a top-notch technical job. As

early as February, 1923, the station was
heard in New Zealand, two-fifths of the

way around the earth. It has also been

picked up repeatedly in France, Belgium,

Scotland, England, Alaska, Panama,
South America, the Pacific Islands, the

Far East, and of course all over the

United States and points near by.
The R. P. I. station is on the air but

once a week, on Monday evenings. It

is the gift of the Roebling family to the

Institute, and is operated naturally, on

strictly, non-commercial lines, in contrast

to the blatant advertising of some of the

smaller and irresponsible stations in the

state. There are popular monthly pro-

grams by the students' symphony and
dance orchestras, and musical clubs. The
first minstrel show is said to have been

broadcast from WHAZ'S studio. One of

its programs that is well and favorably
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THE ANTENNA AT STATION WHAZ

remembered is the commemorative Joseph

Henry broadcast, in honor of the American elec-

trician and physicist, whose work in electro-

magnetism prepared the way for many later

developments of the telegraph, telephone, and

radio. Other educational broadcasts have found

a place in the programs, including practical and

non-technical talks by members of the faculty

on subjects of current interest in the scientific

and engineering field.

Of course Rensselaer does not limit its radio

activities to the operation of WHAZ on its fre-

quency of 790 kc. (379.5 meters). As an engi-

neering college in which electrical and com-

munication engineering are among the major
courses, the school employs numerous trans-

mitting and receiving sets covering a very wide

range of frequencies. Among the curiosities

are a DeForest radiophone set which Professor

Williams demonstrated to the students in his

courses as long ago as 1910, and a Marconi

wireless telegraph set dating back to 1902, con-

taining one of the original coherers.

Many radio amateurs both in this country
and abroad are familiar with the call letters of

the Rensselaer experimental stations, 2 XAP,

a sz, and 2 CDC.

WIBO

NEWSPAPER
reports tell of an accident in

the generator room of WIBO in Chicago,
when L. G. Rasmussen came into contact with

a high tension wire during the evening program
on September 171(1, and was severely injured. He
was taken to St. Francis Hospital in Evanston.

The operator's injuries were sustained when
the gold frame of his eyeglasses came into contact

with a live lead. The frame of the glasses fused

immediately and the resulting arc burned the

face, hands, and chest, of the victim. The sta-

tion had to be shut down before he could be

released.

This unfortunate occurrence should be a

warning to other broadcast operators who have

so far escaped. Familiarity breeds contempt,
and men who handle high tension machinery
every day are apt to forget that contact with it

at the wrong time may prove fatal. Particularly
with the higher powers and voltages which are

coming into use in broadcasting, additional pre-
cautions are the order. One good trick is to work
on the equipment, where possible, with only the

right hand, leaving the left in the hip pocket on

that side. The logic of that is the fact that if one

is caught, the current will pass down the right

side of the body to ground, instead of through the

relatively low resistance arm-to-arm path which

includes the heart region, the great splanchnic

ganglion, and other primary
nerve centers and organs.

Secondly, never lay a hand

heavily on a portion of a

circuit which may be alive,

without first flicking it

lightly with one finger,
which will give you a chance

to disengage if there is any-

thing wrong. The same pre-

caution should be used in

connecting two wires which

may cause a short-circuit.

Incidentally, the arc follow-

ing a short circuit, if the

potential difference is not

too high, may be blown out

with a puff of breath.

Thirdly, every station
should contain red fibre

signs
" Man working on

this circuit do not close,"

or some similar formula, to

be attached to open switches

when an operator is working
on a "killed" circuit. These

tags should be signed, and

the rule is that no one but

the man who attached the

tag may remove it.

Fourthly, keep away from

the sets when there is a

local lightning storm. And

finally, all operators should

be familiar with first-aid

practice and methods of

resuscitation, and in the

larger stations it is a good

thing to have a drill along
these lines once a month.

KFI

ACCORDING
to some-

what vague reports

experimenting with varying amounts of acous-

tic damping in the studio. They started, it

seems, with the usual idea that a studio

should be made as "dead" as possible, the

ideal studio being one with entire absence

of reverberation. This opinion is now being
modified, and the object of the experimentation
at KFI is to ascertain how much reverberation is

to be allowed for best results on the air. This

quality seems to be like salt; you don't want
much of it in the goulash, but a little is almost

indispensable.

KGO

STATION
KCO in San Francisco tackled a

big job at the Municipal Auditorium,

broadcasting the oratorio "Creation," given by
the city of San Francisco with a chorus of 300,

65 players in the orchestra, and three soloists

This was possibly as big a pick-up undertaking as

any one in the West has tried. There was also

an organ, we must not forget to mention.

The space occupied by the chorus and musi-

cians was 48 by 80 feet, and the organ pipes rose

50 feet in the rear. The solution of the pick-up

problem was found in the use of condenser

microphones, which have no hiss or internal

noise, when they are in proper working order,

and can be used to pick up sounds within an

extreme range of volume. One of these mechan-

isms, about three inches in diameter and ten

inches long, was suspended twenty feet over the

heads of the performers, carrying most of the

orchestral and choral tone. A second condenser

was used for the soloists, about five feet in front

which have reached us, the

engineers at KFI have been

'HIGH TENSION EQUIPMENT . .

HANDLED GINGERLY'
MUST BE
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of them. As the soloists stood in front of all

the other performers, this microphone was well

removed from the rest of the musicians and

singers.

By all accounts the transmission was first-

class. Even the slight rustling sound as the

audience turned the pages of the programs in

unison, while reading the words of Haydn's

masterpiece, was distinctly heard on the air.

Some years ago WEAF broadcast the "Mes-

siah" oratorio from Carnegie Hall in New York,

also turning out an excellent piece of work. And

wjz in the same city did Beethoven's Ninth and

Verdi's "Requiem" last summer, outdoors,

with an orchestra of no men, five soloists, but

with a smaller chorus 200 in number. We
should like to hear from other broadcasters re-

garding large pick-ups they may have tried,

and their estimate of the results.

CKCO

DR.
G. M. GELDERT of Ottawa, the presi-

dent of the Ottawa Radio Association of 600

members which operates CKCO out of pure interest

in broadcasting, was in New York during the

week of the radio expositions, looking over the

field and visiting the metropolitan broadcasters.

The Doctor is a prominent physician of Ottawa.

If I knew as much about cyanosis and strepto-

cocci as he knows about microphones and audio

frequency, I should feel proud of myself.

Studio Microphone Placing Fur-
ther Consideration

THE
interest shown in the problems of

microphone placing in the studio has

been sufficiently marked to warrant in-

terrupting the progress of our technical series

for broadcasters to give further discussion of

this important subject.

Among the letters received is one from Mr.

Ralph S. Hayes, of Ardmore, Pennsylvania,

"reading as follows:

While I have never had anything to do with

broadcasting, nevertheless, from a study of

speech, music, and acoustics, 1 would like to

submit some ideas relevant to the article, "Mi-

crophone Placing in Studios." (In the Septem-
ber issue.)

1 . I notice the basses and percussion instru-

ments are placed comparatively far from the

microphone. Should it not be just the opposite
on account of the fact that the bass tones are

invariably attenuated more in their transmission

through the station amplifiers and receiver

amplifiers?
2. It is a proved fact that the basses carry

much of the pleasant roundness of music as well

as the energy.
3. The excess of energy in the lower pitches
isn't it the usual cause of the "blasting"

mentioned?

4. Wouldn't a better placement be

(a) microphone farther away from or-

chestra;

(b) basses closer to microphone than
trebles.

5. A possible objection to such an arrange-
ment would be carbon frying, but it either need
not be carried to such extremes, or a condenser
transmitter could be used. At any rate shouldn't

you aim toward "basses front" instead of

"basses rear?"

As to Mr. Hayes's first point, 1 believe the

general feeling among broadcast engineers is

against trying to compensate for losses of essen-

tial frequencies in the audio channels of trans-

mitters and receivers, by exaggerations in the

pick-up
or elsewhere. As far as the transmitter

is concerned no such losses should be tolerated

in any considerable degree. Plenty of stations

find it possible to send out their stuff flat be-

tween 60 and 6000 cycles, and those

who haven't learned how, should

acquire that ability quickly, while

they still have an audience. As

for receivers, what degree of de-

ficiency is to be taken as a cri-

terion? In some cases the loss of

low frequencies is so complete that

a slight gain in bass at the start

wouldjnot help appreciably. Again,

just as many receivers lose the

higher frequencies as well as the

lower, passing only a band of

three octaves or so in the middle.

Following out Mr. Hayes's theory,

there is just as much reason for

emphasizing the violins at the

start in order to retain the nat-

ural quality of the treble strings

with their wealth of overtones.

This brings us to the second point.

It is true that loss of bass notes

makes music sound "tinny," "canned," and

disagreeably sharp, and strident. But drop-

ping the band from 3000 cycles up is quite

as bad. All the instruments merge into a

dull, soft, lifeless harmony, like a bad orj;an

heard with one's ears stuffed full of cotton.

Finally, receiving sets are now on the mar-

ket which are capable of reproducing sounds

sensibly as they are broadcast, and the number
of these sets will naturally increase. They are

the only safe criterion. It is obviously a saner

procedure to work with a horizontal frequency

characteristic all along the line.

Answering the third point, I believe that blast-

ing is most frequent with instruments possessing

a steep wave front. The cornet is about the worst

offender. Cutting off the higher frequencies

tends to reduce blasting. One type of carbon

microphone, which cuts off on the high end at

about 2500 cycles, is relatively free from blasting,

but the loss of intelligibility and tone brilliancy

makes the net result undesirable in high quality

work.

To point 4a, I should answer "No," for reasons

well stated by Mr. Julius Weinberger, one of

the leading electro-acoustic and broadcast engi-

neers in the East. (" Broadcast Transmitting
Stations of the Radio Corporation of America."

Proc. Institute of Radio Engineers, Vol. 12,

No. 6, December, 1924.). Mr. Weinberger
writes:

It may appear that less work would have to

be done with regard to proper placing of the

performers if the microphones were not used

relatively close up, being placed instead, for

example, at the opposite end of the studio.

In the latter case, the relative distance of the

microphone from each of the several performers
would be nearly the same and there would ap-

parently be less of a problem so far as proper
"balance" is concerned. However, it has been
found that this cannot be done for a number of

reasons. First, the farther away the microphone
is from the performers, the greater is the propor-
tion of sound which reaches it by reflection from
the room walls, compared with that reaching
it directly from the source of sound. These
reflected sounds are generally distorted, since

they not only are reflected in a variable fashion

with respect to frequency, but interference phe-
nomena occur between reflected sounds coming
from various reflection points. Thus, it is found
that the sounds as heard from a microphone
located, say, twenty feet from the source, are more
distorted than those heard when the microphone
is placed relatively close.

Secondly, the sounds reaching the microphone
must be strong enough to give an output far

exceeding the hiss due to the use of carbon,
and this again necessitates fairly close placing
with all performers except orchestras or large
choruses.

Wave

Broad \Jswe
\riXh Double Hump

FIG. I

It will be observed that I am not attempting
to controvert Mr. Hayes's idea that the bass

instruments may advantageously be moved
closer to the microphone. No doubt in some
studios something might be gained by work in

this direction. I do not believe, however, that

some of the theories on which Mr. Hayes bases

his conclusion, would work out in practical

broadcasting.

There is no doubt that the carbon micro-

phone is not .the final answer to the pick-up

problem. What is needed is an inherently
hissless and noiseless transmitter, reasonably
flat from say 50 to 6000 cycles, if not better,

and insusceptible to blasting. Preferably, also,

it should be a low impedance instrument, so

that it can be used with a long, relatively high

capacity lead. Finally, it should be capable
of producing a voltage output comparable to

that of a good carbon microphone, which is,

incidentally, a fine amplifier in itself. Such

an outfit would simplify many of our pick-up

problems, and personally I pray for it night and

day. If someone will invent it, I hereby offer

$25 in gold, out of my own pocket, toward a

statue of the great man, to be erected at the site

of his labors, be it East Pittsburgh; 463 West

Street, New York; Schenectady; Van Cortlandt

Park South, New York, or any other place.

Radio Lingo, Past and Present

IN

THE December issue of this magazine, the

writer considered the source of some of the

terminology of radio. In the group of figura-

tive expressions we considered were phantom and

dummy antennas, and the counterpoise.
Numerous figurative expressions along the

same lines will occur to the reader. We speak
of the "fading" and "swinging" of distant

signals as they vary in strength in their journey
over great distances. A reactance coil is termed

a "choke" for alternating currents. Interrupted
continuous wave signals are sent with a "chop-

per." A transmitting station has a "broad"
wave or a "sharp" wave; it is violating the

radio regulations if it has a "double hump"
or "peak." These terms are derived from
the curve of response of a wavemeter or receiver

to such a transmitter, as shown in Fig. i. The
word "wave" with its combinations, as used

in radio, is itself in the nature of a simile, for

an electric wave is some sort of displacement
or stress in a figurative medium, quite incon-

ceivable to the non-mathematical mind, and
the comparison with the waves of the sea and
other material wave motions is simply a con-

venient but rather inaccurate means of tuition.

The same hydraulic analogy persists when we
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refer to wave "filters" networks of resistance,

inductance, and capacity which allow only a

certain "band" of frequencies to pass. But

we are also familiar with wave "traps," used to

eliminate a narrow range of frequencies, and

here apparently we think of the wave as a small

animal a rat or mouse while when we speak
of "carrier" waves or "carrier" telephony the

wave has become a beast of burden. The term

"trap," incidentally, is one of those ubiquitous

comparisons which can be found in almost every

trade; the bend in a drainpipe to prevent gases

coming back along the tube is called a "trap"

by plumbers, for example.
The "regeneration" of Armstrong is a dis-

tinctly figurative term, carrying a theological

connotation, although it was used in connection

with gas engines and other prime movers long
before the vacuum tube was invented. There is

also a physiological reference in the name "tick-

ler" applied to a "feed-back" inductance in the

plate lead of the amplifier-rectifier tube of a

receiving set. The early workers in this field

must have been struck by the extraordinary
increase in volume as the tickler coupling was

brought up, and the sudden break into oscil-

lation; and they compared these phenomena
to the peculiar spasmodic reactions of human

beings to a tickling stimulus. Nor must we
overlook the word "feed-back" in this con-

nection. Why should we speak of the oscil-

lations in the plate circuit as being "fed" back

to the grid, instead of merely saying "brought"
back? This figure has a practically universal

utility. It is used in transportation, in reference

to railroads and waterways, as, the Morris Canal

Feeder. In communication, as "feeder" tele-

graph offices. In electrical engineering
"feeder" conductors, generating stations, etc.

In sport: basketball players speak of "feeding"
a team-mate when he is in position to shoot for

the goal. And it is all based on the nutritional

instinct, of course, and the comparison is wide-

spread because that instinct is shared by all

living creatures.

It is hardly possible to go through the list

of metaphorical expressions which have invaded

the radio field, but a few more typical ones may
be mentioned briefly. Electricians talk of

"juice," apparently a survival of the early

fluid theories of electricity. The flow of high

frequency oscillations on the surface of a con-

ductor is called "skin-effect." Irregular inter-

ference of arc transmitters on low wavelengths
is termed "arc-mush." Transient interference

with radio reception, both natural,

as from lightning, and artificial, as

from arc lamps, lightning circuit

grounds, sparking commutators,
etc. is referred to as "strays."
We talk of "shielding" a panel
with metal. Spark interference is

"jamming," a graphic expression

which originated in the English Channel, although
familiar in a related sense to the riders in the

New York City subways during the rush hours.

(To Be Continued)

Memoirs of a Radio Engineer,

VIII

IN

OUR last issue I gave a brief account of

the Titanic tragedy of 1912. For some

days after the disaster all was confusion.

Commercial stations and ships interfered with

each other, some of the amateurs, it was charged,

interfered with commercial stations, and no

reliable list of survivors could be obtained. As

the Carpathia neared New York with the sur-

vivors, communication improved, and the names

came through in the rescue ship's mournful 60-

cycle spark. Most of the shore copying was

done, 1 believe, by the Wanamaker station, WHI.

The amateurs shut down voluntarily, setting a

good example which they have followed on other

occasions since that time, although now, with

commercial and amateur wavelengths so far

separated, the necessity for it has disappeared
as far as sos calls are concerned. They listened

on their double-slide tuners and loose couplers

to the long fateful strings of names. The com-

mercial operators worked heroically, some of

them standing continuous watches until they
were ready to drop.

I have referred before to the anarchy which

prevailed in the ether lanes in those days.

Everybody transmitted on any wavelength
which pleased him, or, for that matter, without

knowing what his wavelength was or giving

any signs that he cared. Amateurs interfered

with paid commercial traffic, and refused to

shut down when sworn at in code. Profanity

on the air was the rule rather than the exception.

The caution of Y. M. C. A. broadcasting phrase-

ology was as yet unknown. Call letters were

self-assigned, according to fancy; initials were

used, or simply what was known as a "good"
call one that had a pleasing rhythm and lilt

to it in the Continental or American Morse

code. Both codes were used, with American

Morse as yet more prevalent. The Britishers

used Continental, and there was a strong

prejudice against it among the Americans.

Morse, with its spaced letters, such as c (two

dots, space, dot) was harder to copy than Con-

tinental, but faster, and the Morse operators

were very contemptuous of the newer symbols.
The New York Herald, which maintained a

wireless station, OHX, in connection with its

excellent shipping news department, sent press

every night at 9 o'clock, first in Morse, then in

Continental, but traffic was generally sent in

Morse, and my recollection is that the election

returns of November. 1912, were sent in Morse

only. All this confusion could not last. Soon

after the Titanic catastrophe, the government
took hold. In 1910 a law had already been

passed providing for radio equipment on certain

steamers. This was not taken very seriously

until 1912, when it was amended to apply to

all vessels licensed to carry fifty or more persons
on the ocean or the Great Lakes, and to provide
for auxiliary apparatus covering failure of the

main set, continuous watches, and penalties in

case of failure to observe the law. A little

later, on August 13, 1912, the Senate and House
of Representatives passed "An Act to Regulate
Radio Communication," under which the present

licensing system for stations and operators was
instituted. By an international convention

signed at London on July 5, 1912, and ratified

by the United States Senate early in 1913,

initial call letters were allocated to the several

nations. Those two years, 1912 and 1913, were

the great legislative years of radio. In fact,

so much legislation went through that this

country has not experienced any since, and has

gone twelve years without altering the radio

laws themselves. What adjustments have been

made the Department of Commerce has taken

care of by regulations under the administrative

power which it was granted by the law of August,

1912.

These momentous changes percolated down to

even the lowest strata of amateurs. Some of

my friends lost their call letters. Such amateur

calls as MHS, NSE, DSE, su, JR, AY and, YF, became

taboo. M calls belonged to British stations;

D was allocated to the Germans; N to the Ameri-

can Navy. Amateurs were to be licensed, and

to receive calls beginning with numbers, de-

noting the radio district in which the applicant

happened to find himself. All stations, from the

largest down to the most insignificant which

might interfere with reception over a State line

(the necessary limitation of Federal authority),
were subject to the new regime. It was like the

lines in the Agamemnon:

None who was mighty then, and none so small

But in the sack of doom is borne away.

All the amateurs, formerly so

reckless and carefree, went about

with worried faces, wondering if

they could pass the examination,

and trembling in fear of a new

ogre, the Radio Inspector.

(To be Continued)

'THE AMATEURS . . . TREMBLED BEFORE A NEW
OGRE THE RADIO INSPECTOR"



Being the Study of Several of the Most Popular and Most Efficient Circuits for

Home Construction With a View to Adapting Them to Fit Our Individual Needs

By ARTHUR H. LYNCH

H'AVE you noticed that within

the past few months the new

Flexes, Dynes, and Supers
described in the radio press

have been extremely conspicuous by their

absence? For some time, the passing of

the trick circuit and its capitalization by
the crafty and sometimes not too scrupu-
lous publicist and manufacturer has been

considered, by those who really understood

the radio business, as a foregone conclusion.

In passing on this interesting angle of the

radio business, some of the older readers of

RADIO BROADCAST will recall Zeh Bouck's

article, entitled "The Truth About Trick

Circuits" which appeared in our March,

1924, number. Some others may remember
that we defended ourselves successfully in

a libel suit for $100,000 which was brought

against us as a direct result of the publica-
tion of this article and our refusal to make

public apology for the things we said.

We hope that article was instrumental in

bringing about the situation with which the

radio parts business is now blessed. Cer-

tainly, it is in better shape now than it has

ever been before, even though there are

those who would have us believe that,

because the business in completed receivers

has flourished so greatly, there is little or

no parts business going on.

And before going directly to the subject
at hand, perhaps a few words about the

parts business will be of interest to the

home constructor and others. On the

magazine, we are in direct contact with

thousands of the listening public by mail

who express their likes and dislikes to

us in no uncertain terms. Through our

short wave transmitting station in our

Laboratory at Garden City (2 GY) we
are in direct communication with amateur

radio enthusiasts in all parts of the world.

Many manufacturers avail themselves of

our laboratory services and from them we
learn much of what is going on in their

particular fields. Then, too, our labora-

tory has been chosen to pass on the quality
of the products radio manufacturers desire

to advertise in The World's Work, The

Atlantic Monthly, Harper's Magazine, Review

of Reviews, Scribner's Magazine, and

Country Life. From these contacts, we
come in still closer contact with many
sides of the radio business.

There has been a considerable slackening
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off of the general parts business and there

is no contradicting that fact. There are

far fewer varieties of parts now to be had
than there were a year ago. Allah be

praised for that! Much of the older kind

of parts business was little more than

traffic in junk. Much of the junk has now
been cleared out and it will not be long
before the rest will have found its way to

the scrap heap. Many of the junk dealers,

who, a few months ago, believed themselves

to be in the radio parts business have

gone broke or have gone back to their

old jobs, whatever they were. The parts
merchant of to-day and to-morrow is not

the fellow who attempts to unload a lot

of radio jimcracks on credulous but mis-

informed radio buyers, but he is rather

the man who understands the reason for

every part he sells and is able to render

the home constructor the sort of service he

is reasonably entitled to expect. If more
dealers would study some of the existing

radio circuits and determine from actual

performance just which is suited to their

particular needs and then have samples
made, which could be displayed in their

stores and operated if need be, they would

SECOND
AUDIO STAGE

Loud Speaker
Jack

FIG. I

This is the circuit diagram of the Universal Receiver. It consists of one stage of tuned radio-frequency amplification utiliz ing the Rice method of

neutralization, a regenerative detector, and two low ratio stages of audio-frequency amplification. The wiring of the assembled receiver takes the
same form followed in this diagram. For instance, the lower terminal of the radio frequency coupling unit is the lower end of L4 in the diagram
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FIG. 7
Here Is a view of the Universal employing the new ux sockets. With this arrangement there is a generous spacing of the parts and it is possible to

employ any of the ux type of tubes such as the ux-igg, ux-2Oi A, wx-12, or ux-i 12 tubes in these sockets. The advantage of building the receiver

with these sockets is apparent as there is not the necessity for using adapters when other voltage tubes are to be employed. Leads are short and direct.

another obvious advantage

DETECTOR CIRCUIT

890 B45to67
Volts

FIG. 6

This is a picture of the Universal receiver employing, in the main,
General Radio Company parts. Standard uv type sockets are provided.
This allows the use of either the ux or uv2oi A type of tube in this set.

Note the position of the neutralizing condenser between the first two
sockets at the right. The grid leak and Amperite mountings are easily
accessible if replacement ever becomes necessary. The binding post
terminal strip serves also as a support for the rear of the wooden sub-

base

FIG. 9
Still another highly
efficient way in which
to control regeneration

by a variable resist-

ance. It is necessary
to experiment with dif-

ferent values of capac-

ity shunted across the

resistance to obtain
smooth control of re-

generation. Such re-

sistance units as the

Bradleyohm No. 10,

the Centralab, and the

Royalty may be em-

ployed successfully

T

FIG. 10

With the use of the cut-out baseboard, the wiring and assembly of the

parts employed in the construction of the receiver is made amazingly
simple. Unlike a bakelite sub-base it is possible to screw down on to

the wood the sockets, transformers, and other material without previously

drilling it to admit the screws

FIG. 8
Several systems of regeneration which may be incorporated in the circuit of

the Universal receiver. In A, the resistance R shunts the tickler coil which
is closely coupled to the secondary. This system is employed in the receiver

described. Regeneration is obtained and then controlled by varying the

resistance. In B, a condenser feedback system is employed which will func-

tion remarkably well when care is taken to include in the circuit a suitable

r. f. choke-coil. In C is shown the usual tickler feedback system. When
General Radio coils are used in the receiver and it is desired to employ
tickler feedback, a mechanical arrangement must be provided so that the

tickler may be coupled to the secondary of the detector coil unit. This

puts another control on the panel
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A circuit which would perform

satisfactorily in city and coun-

try on dry cells or with a storage

battery, without wasting B bat-

teries, which would give more
than ordinarily good quality of

reproduction on a loud speaker
over comparatively long dis-

tances, which was easy to build

and easy to operate after it was

built, and, last, but not least a

circuit for which the parts could

be procured in any town of any
size in any part of the world; that

was our notion of what the
"
Uni-

versal" should be. We believe we have

found it. It is not a new circuit, by any
manner of means. Fundamentally it was
used in slightly modified forms in such pop-
ular receivers as the Teledyne, the Browning
Drake, The Roberts, RADIO BROADCAST'S

Four-Tube, Three-Tube, and Two-Tube
Knockout Receivers. Hammarlund-

Roberts, RADIO BROADCAST'S Aristocrat,

the Samson T. C. Receiver and the Silver

Knockout. But since the appearance of

most of these receivers in RADIO BROAD-

CAST, improvements have been made in the

design of many of the integral parts and

this improvement is particularly evident in

the matter of tubes.

In order to show how various parts may
be used in this circuit with satisfaction,

we are illustrating with this article, a

receiver employing just about the same
circuit and sold in kit form by the Samson

Company of Cambridge, Massachusetts,

and another built to our desrgn by the

American Mechanical Laboratories of

Brooklyn, New York. Other variations

on the same theme may be seen by looking
over the article by Allan T. Hanscom in

our October, 1925, number and the descrip-

FIG. I I

A panel view of the Universal. Symmetrical layout has been one

of the prime considerations in the construction of this receiver.

tion of RADIO BROADCAST'S "Aristocrat,"

by the present writer, in our November
number. We are very anxious to have the

fact understood that intelligent substitu-

tion of parts for those we have used will

not detract from the performance of the

receiver. It is impossible for us to list

all those which can be used, but we wish

to show no favoritism in the matter of

recommending parts for the RADIO BROAD-

CAST Universal Receiver.

So, then, as an example of what may be

done, let us first consider the circuit and

then the components of a single manufac-

turer which may be used to advantage in

it. From a study of Fig. i it will be seen

that there are two coil assemblies, one, a

primary and secondary in the antenna

circuit (L, and L2 ; the latter tuned by the

variable condenser C,) the other, a tuned

radio-frequency transformer of the auto

transformer type and a tickler coil, which is

fixed in position but adjusted electrically

by means of the 500- to jo.ooo-ohm
resistance, Rj shunted across it. These

coils are indicated in the diagram by L3
and

L4 . By properly using the windings already

provided on the General Radio Company's

coils, No. 2770, both these coil

units are instantly provided. No
changes whatever need be made
as the coils are of solenoid type
with two windings on a single

form. Two such forms are nec-

essary. On each form there is a

small and a large winding. The
small ones are used for L and L

4

while the large ones are used for

L, and L3
. The tap indicated on

L
3
is easily provided by picking

up a turn of the large coil, and

scraping clean . 1 1 is merely nec-

essary to solder the proper wire

to it to carry out the correct circuit ar-

rangement. In LI this tap is made 39
turns from the grid end and the tap on L-,

is made in the exact center of the coil.

These coils may be used with .00035 mW-
variable condensers to cover the broadcast

frequency range and the results obtained

in our laboratory tests of the completed
receiver indicate that they will go well be-

low the lowest and well above the highest

frequencies transmitted by the broadcast-

ing stations now on the air. Let us now
consider the remainder of the parts used

for storage battery operation and once hav-

ing done that we will study the few changes

necessary for using the same circuit ar-

rangement with dry cell tubes.

PARTS USED IN R. B. LAB MODEL OF THE
UNIVERSAL RECEIVER

THE parts employed are: i Panel, 7x 18,

i Wood sub-base 7 x 17^, cut as shown
in Fig. 3 and for simplicity of mounting
and wiring we recommend the use of wood
not more than ^ inch thick, 2 sub-base

supports, made as shown in Fig. 4, from

\ x -jV inch brass strip (the approximate

length of this strip required for the re-

FIG. 12

A base view of the receiver. Note that the coil units are in line with and at right angles
to each other. This is absolutely necessary for obtaining proper neutralization
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In this end view the use of other brackets is

Ehown. The builder may use either type accord-

ing to his own desires

ceiver is 32 inches); 2 Detector coil sup-

ports, as illustrated in Fig. 2A; i Antenna
coil support, as shown in Fig. 28; i Neu-

tralizing condenser support, as shown in

Fig. 2C; i Royalty, 500- to 5O,ooo-ohm
variable resistor; i each Electrad, .00025-
.002- and .oooj-mfd. fixed condensers, and
the following General Radio parts: 2

coils, type 2yyD; 2 variable condensers

with vernier attachment, .00035 mfd.

capacity, either S.L.W. or S.L.C., type

247?; 2 Dials type 310; i neutralizing

condenser, type 368; 2 audio-frequency

transformers, 2:1 ratio, type 285!.; 4

sockets, type 156 for use with tubes having
uv base, or type 349 ux sockets for tubes

with t'x bases, as explained further along;
i binding post strip, with 8 posts, type

I38Z; 2 rheostats, 10 ohms, type 301;
i Yaxley filament switch and phone jack
and one Electrad grid leak resistor, 2

megohm; and the large \ to i mfd. con-

denser across the B batteries is optional,
but advisable. One each \ and \ ampere
Brach or Amperite filament ballasts and

mountings.

BEFORE BUILDING THE RECEIVER

TO BEGIN with, the combination which
we have found to meet nearly every

occasion, except where the storage battery
is impossible for one reason or another,

is the circuit in which 201 -A type tubes

are used in all sockets except the output of

the amplifier and here we have found

the ux-ii2 very satisfactory, when oper-
ated with 135 volts on the plate and a

negative bias of approximately minus 9,

as shown in the diagram, Fig. i With
this arrangement, using the proper plate and

biasing voltage (B and C) on the radio fre-

quency tube as indicated in the same

diagram the plate current consumption
is in the neighborhood of five milliamperes
and should not be above seven. The
ux-ii2 will increase this figure somewhat.
This sum is very low for a receiver of this

general type and is one of the outstanding
features of the RADIO BROADCAST Univer-

sal. If your receiver is to be located more
than fifty miles from a broadcasting station,

you may find that one low and one high
ratio transformer will give you more

volume and in such cases it is advisable to

use it. It should not be more than 6:1,

however. If this combination of trans-

formers is to be used, be suYe the high ratio

transformer is used last and not first as is

common practise. The reason for this

change is well covered by Mr. Keith

Henney, Director of RADIO BROADCAST'S

Laboratory, in his article, Tubes: Their

Uses and Abuses, in our last number.

The matter of sockets is a rather im-

portant one, in view of the great number
of tubes already on the market and those

which will probably follow. We have

found that the standard socket is just
about as satisfactory at the present time

as any, because the standard tubes will

fit in them and so will the tubes with the

new ux bases. Where either the WD-I i

or the uv-igg types
of tube are to be used,

they may be placed in

the standard sockets

by means of adapters.
So much, for the
receiver, when the

tubes to be used are

those with which we
have become quite
familiar.

Now for the dry
cell operation. We
have found the com-
bination of three 199
and one 120 tubes,

or their equivalent, to

be very satisfactory and, if you contemplate
the building of this receiver without using

any of your present stock, we suggest that

you use the new type of socket because it

may be used with any of the new tubes and

it will be remembered that both these

tubes are soon to be on the general market

with the new ux bases, and by using the ux

sockets, it will be possible to convert

your receiver from dry battery operation
to one which may be used with a storage

battery by going to no greater bother than

changing the tubes. Many of the inde-

pendent tubes have been found to be very

satisfactory and most of them will be on

the market within a short time, probably

before this article gets into circulation,

with the new type bases. In order that

you may have a direct comparison of the

two types, we illustrate in Figs. 6 and 7,

just how they will look when completed.
The proper use of any type of tube in

any receiver is one of the greatest factors in

determining its performance and we can

not urge too strongly the careful reading
and then putting into application the in-

struction sheets which accompany the tubes

now on the market.

BUILDING THE RECEIVER

AFTER
procuring all the necessary

parts and properly bending and drill-

ing all the brass fittings and the wood sub-

base, the drilling of the panel can be under-

taken and the layout shown in Fig. 5

FIG. 14

This view of the rear of the Universal gives a pretty good idea of the

disposition of the various parts. In this particular receiver, larger tun-

ing condensers have replaced the .00035 mfd. variables. However, for

the broadcast range the .00035*5 are entirely satisfactory

will be found helpful in this connection.

Next, all the parts which are to be directly

attached to the panel should be put in

place as should those which are to be

attached to the sub-base. From this point

on, the work of assembly is a very simple
matter and it is but necessary to fasten

the sub-base and the panel together by
means of the brass supports and attach

the binding post strip, which acts as the

rear support for the receiver and then go
ahead with the wiring. The dimensions

of the entire assembly are such that the

completed receiver will fit into a standard

7 x i8-inch cabinet and the use of a cable

lead to the batteries is handy and is

FIG. I 5

So much equipment in such small space is, in itself, an accomplishment. This layout of the Samson
TC Receiver is a little difficult to approximate but when you have it finished it's a real receiver.

The tests run on it in our laboratory revealed it as one of the best receivers we have ever used. It

is compact, easy to handle, economical to use and the tone quality is far above the average. On
the second stage audio it performs very well with a cone speaker which is saying much for a

transformer-coupled audio receiver
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Hard Rubber

or Bakelite

To keep radio frequency currents where they are

useful, a choke coil is shown in use in Fig. 8B.

Such a coil is illustrated above and may consist

of No. 30 wire wound 100 turns to the slot.

With such a coil the feed-back condenser may
be a small

"
midget

"
condenser

recommended. Furthermore, the dimen-

sions on the sub-base are large enough to

allow the use of any sockets or transformers

now on the market, without making

necessary any changes in design.

Perhaps there are those who would like

to improve on the general design of this

receiver in one way or another and the

point which might well be expected to be

attacked is the control of regeneration by
the resistance across the tickler. Some of

the attempts at this which were made in

our laboratory, during the development
of this receiver are indicated in Fig. 8, but

for a number of reasons we have found the

system finally employed here to be most

practicable with the type of coils employed.
Since the inductive relation of the tickler

to the secondary of the radio-frequency

transformer, that is coil L
4

to coil L
3 , is

always the same there is no change in wave-

length or detuning in the radio frequency

circuit, which is sometimes noticeable to a

marked degree in receivers where a tickler

of the rotary type is employed. Then,

too, the number of moving wires and the

breaking of connections they sometimes

cause has been eliminated and with the

proper detector plate voltage and the proper

RADIO BROADCAST

variable resistance, the control of regenera-

tion is remarkably smooth, which is a

distinct advantage.

CONDENSER FEED BACK

A VARIATION of the resistance control is

*> the condenser feedback, probably due

to Weagant and used commonly in the

Reinartz circuit. A fixed coil is placed near

the detector secondary and coupling to the

plate is effected by means of a series con-

denser. The condenser and coil is then a

shunt path for the radio frequency currents,

and a choke coil may be necessary to keep

these currents from escaping through the

phones or amplifier primary. The circuit

is shown in Fig. 8B and a drawing of a choke

in Fig. 1 6. There should be no condenser

across the output in this arrangement. This

method of adding regeneration is partic-

ularly smooth in operation, and it avoids

the movable tickler with its varying field.

And now there is little to do but the

soldering and wiring. Wherever possible,

the home constructor should fit himself

out with a good soldering outfit, and a set

of those small wrenches which comes in so

handy in getting the nuts on and off trans-

formers, tube sockets and such places.

He should have a good supply of bus bar

and spaghetti or flexible rubber-covered

wire and a goodly supply of small sized

lugs which may be directly fastened to the

various units which go to make up the cir-

cuit and to which the soldering is actually

done, rather than to the units themselves.

By using this method of construction, it

is possible at any later time to remove

the holding nuts and off comes the wire

with no fuss whatever. Then it should

also be remembered that a good small

screw driver is valuable in placing the

soldering lugs under the heads of the screws

in those units provided with screws instead

FIG. 17

A typical example of the Universal circuit worked into the small dimensions of RADIO BROADCAST'S

Phonograph Receiver. A Hanscom single-control unit with model 2 RK Clarotuner coils provides the

tuning system, and the sub panel with special sockets was supplied by Osborne & Company of

Boston to our dimensions. Note the freedom from visible wiring

JANUARY, 1926

of binding posts, and there are a great

many of them on the market. That's

about all there is to the building, and now
we come to the point of putting our prize

on the air.

OPERATING THE UNIVERSAL

THE
antenna used with RADIO BROAD-

CAST'S Universal Receiver should be

about 1 50 feet long, from the receiver itself

to the outside insulator, including the

length of the lead-in wire. With such an

antenna, if you are located within 25 miles

of a powerful broadcasting station you may
find that the receiver is not selective enough
to permit you to cut out the local station

and bring in distant stations on frequencies

near that of the local. This objection

may be overcome by inserting a .oooi-mfd.

fixed condenser in series with the antenna

or by reducing the length of the antenna a

little. The former method is easier and

usually more effective.

It will be found that the two dials will

run just about even over the entire scale,

if they are properly set when they are

attached to the shafts. If the wiring is

correct the receiver should respond as soon

as it is put on the air, if there is any broad-

casting going on. The only adjustment
other than that which usually characterizes

tuning is the setting of the neutralizing

condenser and that is a simple matter,

which once taken care of need cause no

further worry. In order to set the neutral-

izing condenser properly, some broad-

caster whose frequency is about 1000 kc.

(300 meters) and whose volume is not very

great should be tuned-in with the detector

oscillating. The detector condenser should

be tuned until the whistle from the station

is quite loud. Then the first, or antenna,

condenser, should be tuned. It will be

noted that the whistle will change in pitch

as this condenser is varied. When the

set is exactly neutralized, this whistle

will not change, and the problem is to

adjust the neutralizing condenser until

such a state of affairs exists. The neutral-

izing condenser should be varied a little

at a time, each time noting the change in

pitch of the whistle. On one side of the

neutralization point, the pitch will rise in

frequency; when the neutralizing point

has been passed, the pitch will lower in

frequency. By listening for these changes

in pitch, the listener can tell on which side

of the actual balance point he is.

The usual method of turning out the

first tube and adjusting the neutralizing

condenser until no sound is heard is not

satisfactory. The grid-plate capacity of

tubes differs by a large factor in the two

conditions of tube unlighted and tube

lighted. In other words, the tube wiH

not be neutralized when it is lit if it is

balanced with the filament turned out.

It should be neutralized under actual oper-

ating conditions.

A more practical all-round receiver than

RADIO BROADCAST'S Universal will be hard

to find.
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MILES

FROM TO >

Atlanta, Ga...........
Baltimore, Md ........

Birmingham, Ala ......

Buffalo, N. Y.........

Calgary, Alta..........
Dallas, Tex...........
Davenport. la.........
Denver, Colo..........
Des Moines, la ........

Elgin. Ill .............
Galveston, Tex........
Hastings, Neb.........
Havana, Cuba ........
Houston, Tex .........
Indianapolis, Ind......
Iowa City, la .........
Joliet, 111

Kansas City, Mo
Lancaster, Pa .

Lansing, Mich
Lincoln, Neb
Los Angeles, Cal
Louisville, Ky
Madison, Wise
Memphis, Tenn
Mexico City, Mex
Miami, Fla
Milwaukee, Wise
Minneapolis, Minn ....

Montreal, P. Q
Oakland, Cal
Ottawa, Ont
Providence, R. I

Rochester, N. Y
Salt Lake City, Utah. . .

San Francisco, Cal

Schenectady, N. Y
Scranton, Pa
Seattle, Wash
Shenandoah, la

Springfield, Mass
Tampa, Fla
Toronto, Ont
Valparaiso, Ind
Vancouver, B. C
Washington, D. C
Winnipeg, Man
Worcester, Mass
Zion, 111

930
350
1050
400

20HO
1515
990
1750
1135
870
1585
1400
1500
1575
790
1045
870
1225
310
680
1320
2560
815
925
1120
2300
1280
840
1110
260
2650
315
40

340
2070
2650
145
240
2500
1240
80

1160
440
815
2500
390
1350
40
850

590
600
580
450
1370
800
160
900
300
35
945
560
1315
925
160
200
35
400
600
170
465
1730
270
120
480
1675
1180
80

360
740
1820
640
825
500
1245
1820
700
615
1710
400
760
1060
425
45

1760
590
710
800
45

375
420
415
395
1620
795
360
1080
500
280
880
740

1100
875
100
405
250
545
430
240
650
1875
90
370
410
1600
950
320
590
700

2000
620
700
450
1440
2020
600
490
1950
590
645
775
400
200

2000
400
970
700
285

J_
550
315
615
175

1645
1000
455
1200
605
335
1100
865
1250
1085
255
505
330
690
295
170
775

2020
300
405
620
1800
1085
335
620
490

2115
410
525
240
1550
2140
400
315

2000
700
460
925
190
270
2040
300
940
500
320

595
405
640
215
1555
990
390
1140
540
260
1090
795
1325
1080
230
435
260
640
390
85
700
1950
310
325
615

2120
1150
255
545
515
2030
425
585
280
1475
2065
460
390
1920
635
525
985
200
210
1950
390
850
570
240

745
170
855
295
2000
1350
860
1600
1010
740

1400
1265
1300
1400
630
900
730
1080
130
550
1175
2420
645
800
950

2115
1100
725
1005
335

2500
335
150
250
1950
2540
150
100

2400
1110
120

1000
350
670

2400
200
1295
155
720

IE

660
85
775
280
1200
1280
800
1550
965
690
1315
1215
1270
1310
575
860
680
1025
65
520
1120
2360
570
760
870

2035
1025
690
980
400

2490
380
235
260
1900
2500
210
105

2385
1050
200
930
340
625
2385
125

1275
235
675

il
0. 03

520
200
610
180

1755
1060
560
1310
710
440
1125
965
1215
1120
325
600
430
775
200
280
875

2110
345
520
655
1860
1010
450
750
470

2240
410
450
225
1650
2240
350
230

2115
800
395
870
225
370
2150
190

1050
435
420

470
730
400
655
1950
540
200
775
265
255
690
445
1165
660
230
210
225
230
750
400
365
1565
245
300
240
1420
1050
325
465
970
1705
875
1000
720

1145
1715
900
790
1695
310
960
855
640
255

705
845
985
290

Sixteen

RADIO BROADCASTS

Booklet of

and

Canadian

Broadcasters

December 15, 1925

CALL
SIGNAL

WSAI
WSAJ
WSAN
WSAR
WSAU
WSAV
WSAX
WSAZ
WSB
WSBC
WSBF
WSBT
WSDA
WSKC
WSM
WSMB
WSMH
WSMK
WSOE
WSRF
WSRO
WSUI
WSY
WTAB
WTAC
WTAD
WTAF
WTAG
WTAL
WTAM
WTAP
WTAQ
WTAR
WTAS
WTAT
WTAW
WTAX
WTAY
WTAZ
WTG
WTHS
WTIC
WWAD
WWAE
WWAO
WWGL
WWI
WWJ
WWL

LOCATION
WAVE-

FREQUENCY LENGTH POWER
IN KCYS. IN METERS IN WATTS

Mason, Ohio
Grove City, Pa
Allentown, Pa
Fail River, Mass
Chesham, N. H
Houston, Tex
Chicago, 111

Pomeroy, Ohio
Atlanta, Ga
Chicago, 111

St. Louis, Mo
South Bend. Ind
New York, N. Y. (Shortly to re-open)
Bay City, Mich
Nashville, Tenn
New Orleans, La
Owosso, Mich
Dayton, Ohio
Milwaukee, Wis
Broadlands, 111

Hamilton, Ohio
Iowa City, la

Auburn, Ala
Fall River, Mass
Johnstown, Pa
Carthage, 111

New Orleans, La
Worcester, Mass
Toledo, Ohio
Cleveland, Ohio
Cambridge, 111

Osseo. Wis
Norfolk, Va
Elgin, 111

Boston, Mass, (portable)
College Station, Tex
Streator, 111

Oak Park, 111

Lambertville, N. J
Manhattan, Kan
Flint, Mich
Hartford, Conn
Philadelphia, Pa
Plainfield, 111

Houghton, Mich
Richmond Hill, N. Y
Dearborn, Mich
Detroit, Mich
New Orleans, La

920 325.9 5000
1310 229 250
1310 229 100
1180 254 100

Ceased activities October, 1925
1210 248 100
Ceased activities June, 1925
1230 244 50
700 428.3 1000

1430 209.7 500
1100 273 250
1090 275 250
1140 263 250
1150 261 100
1060 282.8 1000
940 319 500
1250 240 10
1090 275 500
1220 246 500
1290 233 10
1190 252 100
620 483.6 500
1200 250 500
1130 266 10
1120 268 100
1270 236 50

Call signal changed to WOWL
1120 268 500
1190 252 10
770 389.4 2500
1240 242 50
1180 254 100
1150 261 100

Call signal changed to WLIB
1230 244 100
1110 270 250
1300 231 50
Call signal changed to WGES
1150 261 15
1100 273 50

Ceased activities October, 1925
860
1200
1240
1140
1410
1130
850
1090

348.6
250
242
263
212.6
266
352.7
275

500
100
500
250
500
500
1000
100

To make these pages into a booklet, cut through the center, horizontally along the
rule, and along the outside of the page. It will then be easy to fit the pages in or-

der, as numbered. They may be bound with a pin or sewed with several stitches.

Fourteen

CALL
SIGNAL

KFJB
KFJC
KFJF
KFJI
KFJM
KFJR
KFJX
KFJY
KFJZ
KFKA
KFKB
KFKQ
KFKU
KFKX
K.FKZ
KFLB
KFLP
KFLR
KFLU
KFLV
KFLX
KFLZ
KFMB
KFMQKFMR
KFMT
KFMW
KFMX
KFNF
KFNG
KFNJ
KFNL
KFNV
KFNY
KFOA
KFOB
KFOC
KFOJ
KFON
KFOO
KFOR
KFOT
KFOX
KFOY
KFPG
KFPL
KFPM
KFPR
KFPV
KFPW
KFPY
KFQA
KFQB

LOCATION FREQUENCY
WAVE-
LENGTH POWER

Marshalltown, la.

Junction City, Kans.
Oklahoma, Okla. . .

Astoria, Ore. .

Grand Forks, N. Dak
Portland, Ore. . .

Cedar Falls, la. . .

Fort Dodge, la. .

Fort Worth, Tex.
Greeley, Colo.
Milford, Kans. .

Conway, Ark.
Lawrence, Kans.
Hastings, Neb. .

Kirksville, Mo. .

Menominee, Mich. .

Cedar Rapids, la.

Albuquerque, N. Mex.
San Benito, Tex.
Rockford, 111. . .

Galveston, Tex. .

Atlantic, la. .

Little Rock, Ark.

Fayetteyille, Ark
Sioux City, la.

Minneapolis, Minn. .

Houghton, Mich.
Northfield, Minn.
Shenandoah, la. .

Coldwater, Miss.
Warrensburg, Mo. .

Paso Robles, Cal. .

Santa Rosa, Cal.

Helena, Mont.
Seattle, Wash. . .

Burlingame, Cal.

Whittier, Cal. . .

Moberly, Mo.
Long Beach, Cal.
Salt Lake City, Utah
David City, Neb.
Wichita, Kans. . .

Omaha, Neb.
St. Paul, Minn. . .

Los Angeles, Calif. .

Dublin, Texas . .

Greenville, Tex. . .

Los Angeles, Cal.
San Francisco, Cal. .

Carterville, Mo. .

Spokane, Wash. .

St. Louis, Mo.
Fort Worth, Texas .

IN KCYS. IN METERS IN WATTS
1210 248 10
1370 218.8 10
1150 261 225
1220 246 10
1080 278 100
1200 250 10
1160 258 50
1220 246 50
1180 254 50
1100 273 50
Ceased Activities June, 1925
1200 250 100
1090 275 500
1040 288.3 20CO
1330 226 5
Ceased activities June, 1925
1170 256 20
1180 254 200
1270 236 10
1310 229 100
1250 240 10
1 100 273 100
Changes pending
1000 299.8 500
1150 261 100
Can signal changed toWHAT
1140 263 50
890 336.9 750
1130 266 500
1180 254 10
Ceased activities June, 1925
Ceased activities June, 1925 -

1310 229 50
Ceased activities June, 1925
660 454.3
1330 226
Changes pending
1240 242
1290 233
1270 236
1330 226
1300 231
1210 248
1190 252
1260 238
1190 252
1240 242
1300 231

Changes pending
1160 258
1130 266
1150 261
1140 263

500

10
100
250
100
50
100
50

500
15
10

500

20
100
100
150

Three
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CALL
SIGNAL

KDKA
KDLR
KDPM
KDYL
KDZB
KFAB
KFAD
KFAE
KFAF
KFAJ
KFAN
KFAU
KFAW
KFBB
KFBC
KFBG
KFBK
KFBL
KFBS
KFBU
KFCB
KFCC
KFCF
KFCY
KFCZ
KFDD
KFDH
KFDJ
KFDM
KFDX
KFDY
KFDZ
KFEC
KFEL
KFEQ
KFER
KFEY
KFFP
KFFV
KFFY
KFGC
KFGD
KFGH
KFGQ
KFGX
KFHA
KFHL
KFI
KFIF
KFIO
KFIQ
KFIU
KFIZ
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CALL
SIGNAL

WJZ
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CALL
SIGNAL

KPSN
KQP



RADIO BROADCAST ADVERTISER 349

V
Illustrated: 5-tubeThorola Islo-

dyne in Burled Wai-
$-| (\(\

nutwithCircasaiantop _L \J\J

JewModein.GenuineMa- $QC ^
oeany Cabinet .... O^

.

$225Coniole Model

5-tube Thorola Ilodyne
in smart Tborocco Finish ....

sr?H2

[slodyne action is based

on Thorola Low- Loss

Doughnut Coils. They
bring many Thorola
advantages to other re-

ceive rs

Per $A
Coil *T

Thorola Low-Loss Straight Line Frequency
Condensers can also be bought separately

Thorola Golden Audio Reproduo $ + 59
ing Transformer

*

Most-Demonstrated
Set of the Season

From radio as you have known it, to Thorola

Islodyne is as great a change as could happen,
even in radio! Here is so much of an ad-

vance that it seems to put final highest de-

velopment into view. Thorola Islodyne now

brings you radio safe from being surpassed.

Only the Thorola Islodyne principle of Iso-

lated Power makes it all possible. Based on

the epochal discovery of Thorola Low-Loss

Doughnut Coils, Islodyne action literally

isolates the radio impulses keeps them from

interfering with each other from tangling up
from weakening themselves keeps all un-

wanted stations out.

Sharpest selectivity is certain, wherever you
are. Tone is unbelievably pure, since inter-

ference is defeated. Superabundant volume

is available at extreme distances because

power, instead of being wasted, neutralized,

or damped, is put fully behind the broad-

casting of the one chosen station only.

These amazing results, free from mysterious,

unmanageable, disappointing old elements

of radio reception, are the regular perform-
ance of Thorola Islodyne receivers. Excel-

lence is uniform in all Thorola sets, and

throughout the range of reception. Your
radio parties proceed as scheduled. Stations

come in as logged. Words and music come
in as broadcast!

It is the latest proof ofThorola eminence, first

established by the matchless tonal accuracy
of Thorola Loud Speakers. Now there is a

complete receiver, Thorola Islodyne, even

further ahead. At the Thorola store you can

listen to the most- demonstrated radio set.

REICHMANN COMPANY, CHICAGO

ISLODYNE
Tested and approved by RADIO BROADCAST



R. K Circuits

The Systems at Present in Use for Neutralizing Radio-Frequency Amplifiers and a Dis-

cussion of the Recently Developed "Counterphase" Method for Controlling Oscillations

EFORE looking into the future

and ascertaining what is in store

for the dyed-in-the-wool experi-

menter and builder of radio cir-

cuits, it is well to pause for a moment in

consideration of what has gone before.

Without any question, tuned radio fre-

quency amplification, that discarded sys-

tem of reception of years ago, has again
come into its own and is now_ the gen-

eral mainstay and backbone of receiver

design.

But even up to the present time, the

especial and particular difficulties which

have accompanied this system of reception

are far from being satisfactorily controlled.

Constantly, the birth of a new method
for the successful handling and control

of radio frequency amplication is heralded

as the last word in efficiency and per-

formance and still we search on.

In brief reconsideration of the many
methods of control of radio-frequency am-

plifiers, it is worthy of mention to restate

the particular advantages and disadvan-

tages of this system of amplification.

By JOHN BERNARD
In the application of Ohm's law, we find

that, if for a given voltage, the resistance

of a certain circuit be reduced, then a

greater current will flow. And conversely,
if the resistance be increased then the cur-

rent will be decreased.

In a radio circuit where a coil is tuned

by a variable condenser, a maximum of cur-

rent will flow in the circuit when the con-

denser adjusts the circuit to resonance with

^\~TE/IRLY every multi-tube receiver in use to-

<* X. day employs some form of radio frequency

amplification, and the matter of controlling oscil-

lations in such circuits has always been a serious

problem. In this article, the various popular
methods art reviewed, and a description is offered of
a method which differs from the conventional

"losser" andfrom neutralising schemes. The pres-

ent arrangement combines resistance and capacity

as a method of control, and should arouse a consider-

able amount of interest, for the idea may have

wide application in r.f. circuits. THE EDITOR

the transmitted frequency. Where, in a

vacuum tube circuit the grid and plate cir-

cuits are in resonance, a maximum of cur-

rent will flow in each one and the only

coupling agent between them is the tube

capacity. When such a state of affairs ex-

ists, the entire circuit oscillates.

Where high-grade apparatus is employed
to cut down the actual resistances of the cir-

cuit, sharp tuning of the circuit by the

variable tuning element, as shown in Fig. 2,

is obtained.

Now if it were possible to utilize such a

circuit with its advantage of extra-fine

tuning, there would be no obstacle to be

overcome or problem to be solved. How-
ever, this is not the case. Whenever a

circuit is in oscillation, it produces radio fre-

quency energy which, when adjusted in fre-

quency to the frequency of an incoming

signal, produces distorted reception, some-

times unintelligible. It is as though two

broadcasting stations were transmitting on

the same frequency adjustment and were

received simultaneously.
Yet if it were possible to prevent the

DETECTOR

DUAL
RESISTANCE

RADIO BROADCAST Photograph2 1

A?
FIG. i STAGE

A base-board layout of the Bremer-Tully "Counterphase" receiver. The rectangular blocks shown above the tube sockets and between the toroidal

coils, are the condensers, by means of which the tubes may be adjusted to the correct oscillating point. Note also the extra midget or trimming con-

densers, which are a part of the large tandem tuning condensers
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NO DIALS

NO PANEL

BUILT-IN

LOUDSPEAKER

$135 .00

West of the

Rocky Mountains $140

the ^WellAppointed JJome

PEOPLE of taste will instantly recognize in the

ULTRADYNE, Model L-3, the long-awaited

perfection in radio-musical instruments. This new
receiver offers complete mastery of the air's riches;
effortless operation as simple as playing a phono-
graph ;

and a new artistic form that blends harmoni-

ously with its environment.

Better than the most exacting critics of radio ever demanded, more
than the radio authorities themselves predicted. Complete freedom

from entangling technicalities. "Belongs" in almost any scheme of

furnishings. The perfect harmony of scientific skill and artistic

genius.

Radio never held out more attractions for you than this new kind

of receiver makes possible. See and hear it demonstrated at the

higher standard radio shoos and department stores.

The ULTRADYNE, Model L-3,
is a six-tube receiver employing
the fundamental principles of the

best circuits greatly refined and

marvelously simplified. No dials
no panel; just two inconspicuous
levers which constitute a station-

selector. Volume adjustment, the

only other control. Beautifully duco
finished, duo-toned panelled mahog-
any cabinet.

Designed by R. E. Lacault, E.E.,

Chief Engineer of this Company,
and formerly Radio Research

Engineer with the French Signal

Corps, Radio Research Labora-
tories.

To protect the public, Mr. Lacault's

personal monogram seal (R.E.L.) is

placed on the assembly lock bolts of
all genuine ULTRADYNE Model
L-3 Receivers. All Ultradyne Re-
ceivers are guaranteed so long as

these seals remain unbroken.

Write for illustrated descriptive folder

OLTR3DXne *
MODEL J.-3

PHENIX RADIO CORP., 116-C East 25th St. NEW YORK

Tested and approved by RADIO BROADCAST
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Represents,. ^
Tube Capacity

C Is a Sharply Tuned Circuit

B Is Average in Selectivity

A Is Broad

FREQUENCY

FIG. 2

The circuit above depends, for selectivity, upon the resistance

of the tuned portion, represented by the coil L and the vari-

able condenser shunting it. If the resistance is high, the tuning

response will be broad as in the curve A. As the resistance is

decreased the selectivity becomes sharper, as depicted on curves

B, and C. Also, as the resistance of the circuit is decreased,
more current will flow in the grid and plate circuits and oscilla-

tions will be produced due to the coupling between these two
circuits by the inherent capacity of the tube

in question. The
well known neut-

rodyne system is

shown in Fig. 3.

Another system

worthy of compar-
ison is that devel-

oped by Walte'r
Van B. Roberts.

It is shown in Fig.

4. Here, any po-
tential set up in

the plate coil P is

set up also in the

plate coil N, but in

opposite relation to that flow-

ing in P. Then through the

capacity C, which balances out

the tube capacity, this poten-
tial is applied to the grid of

the tube, effectively preventing

any possibility of oscillation

because it is equal in potential,

and opposite in phase, to that

Ntutralizin .

Condensers

oscillation, but keep the circuit as

sharply tuned to that particular fre-

quency as before, then a distinct and

worthwhile advantage would result.

The various systems for stopping
this oscillation are known as neu-

tralization methods.

The word itself carries a world of

meaning, and implies an equalization
or neutralization of the capacity of

the tube which is the coupling agent

producing the oscillation. In effect,

neutralization is the setting up of an

equal and opposing voltage which,
due to its opposition, prevents un-

wanted oscillations from taking place
in the grid-plate circuit of the tube

Neutralizing .

Capacity

1ST R.F. 2NDR.F.

FIG. 4
The Roberts system of neutralization. The coil in series with

the neutralizing capacity is connected counter to the plate coil,

and produces an effect on the grid, through the neutralizing

capacity, equal and opposite to that produced by the plate coil

acting through the grid-plate capacity of the tube

3soR.F

FIG. 3

Professor L. A. Hazeltine is responsible for the neutralization,
or balancing-out system shown above. A goodly portion of
all the manufactured receivers sold during the past few years
incorporated this system using licenses granted under the

neutrodyne patents

which might be fed back to the grid of

the tube by the coil P through the tube

capacity. Yet, even this method is not

possible of adjustment independent of

frequency.

Absorption systems, still another way,
never were regarded as truly a satisfactory
neutralization method, and were more cor-

rectly termed "losser" systems.

OSCILLATION CONTROL METHODS

ONE of the most simple and com-
mon methods is to add sufficient

resistance to the grid or plate circuit

to prevent the possibility of oscilla-

tion. Considering the efforts that

have been made to reduce resistance

in coils and condensers, and the value

attributed to such efforts, the fallacy

of again deliberately introducing such

losses into a circuit is evident. Were
it not for the popular delusions, how
much more simple it would be to use

high-loss coils and condensers in the

first place.
'

Eddy current losses result from

placing condensers within the field

2NDA.F

FIG. 5

In the "Counterphase" circuit shown here, the tendency of the radio frequency stages to oscillate is prevented by the separate circuits comprising the

inductances M-R and the condensers Cn . It is necessary to adjust the condensers Cn, the variable part of this circuit, to suit the tube employed. On the

high frequency end of the tuning scale, the tendency of a circuit to oscillate is greater than at the other end of the scale, the lower frequencies, so a

panel adjustment is provided in the dual resistance control to compensate for these changes, thereby obtaining maximum efficiency on all frequencies
within the tuning range
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These Eveready Patterns are the correct

sizeforyourset. With average use they will last

you a year orlonger"
"You have been one of the

many who use 'B' batteries

that are too small in capacity
for their receivers. That is not

economical. It makes you buy
'B' batteries twice as often as

necessary. Fit the right size

Evereadys to your set and add

a 'C' battery,* if you haven't

one, and you'll get the maxi-

mum of service at the mini-

mum of cost."

The life of your Eveready
"B" Battery depends on its

capacity in relation to your
set and howmuch you listen in.

We know, through a careful

investigation, that the aver-

age year-round use of a set is

two hours a day. Taking that

average we have proved over

*NoTE: In addition to the increased life

which an Eveready "C" Battery gives to

your "B" batteries, it will add a quality of

reception unobtainable without it.

and over that on sets of one to

three tubes the No. 772 Ever-

eady "B" Battery used with a

"C" battery will last a year or

longer. On sets of four and five

tubes, the larger heavy duty

Eveready batteries used with

a "C" battery will last eight

months or more.

The secret of "B" battery
satisfaction and economy is:

With sets offrom I to 3 tubes,

use Eveready No. 772.

Layerbilt"B"Bat-
tery No. 486. 45
colts,for maximum
economy on tour,
five or more tubes.

K I a H T-Eveready
DryCellKadio"A"
Battery, 1 % colti.

The battery built
especially for dry

cell tubes.

EVERErVDY
Radio Batteries

-they last longer

With sets 0/4 or more tubes, use

either of the heavy duty batteries,

No. 770 or the even longer-lived

Eveready Layerbilt No. 486.

We have prepared for your
individual use a new booklet,

"Choosing and Using the

Right Radio Batteries," which

we will be glad to send you

upon request. This booklet

also tells about the proper bat-

tery equipment for use with

the new power tubes.

Manufactured and guaranteed by

NATIONAL CARBON CO., INC.

New York San Francisco

Canadian National Carbon Co., Limited

Toronto, Ontario

EVEREADY HOUR
EVERY TUESDAY AT 9 P. M.

Eastern Standard Time

For real radio enjoyment tune in the "Eveready
Group." Broadcast through stations

WEAF-AVtt- York v/fi-Pkiladflpkia WSAI - Cincinnati

wjAK-Providtnce wrjt-Ruffa !n wwj-Detroit
vtEEi-Boston woe- Davenport
WT\c-rVorctster weAE -Pittsburgh KSD-St. Louis

wcco-Minwapolis, St. Paul

Tested and approved by RADIO BROADCAST
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What You COULD
Get From Your Set

IT
isn't what you're getting now. It's

how much more you could get from

your present set.

Your set may be one of the finest in

the world but it can be no better than
its Dials.

The human hand cannot tune ordinary
dials sufficiently accurate to bring in all

the stations within scope of your set.

That's where Science has stepped in

with the two dials shown above.

MYDAR Recording Dial shown at the

left above, offers a degree of tuning
efficiency not usually associated with
this price. Ample space for call letters

insures permanent logging of all stations.

Genuine Rakelite, handsomely embel-
lished 12 to 1 Ratio. Price $1.75.

The A.J. (Vernier) shown at the right

above, geared at 150 to 1, brings tones

into sharp focus like a fine camera lens.

Beautiful, dignified. Genuine Bakelite.

A master product of master craftsmen

-Price $2.25.

Accuratune (not shown) geared 80 to 1

is admirably suited to every type of

tuning requirements.

No panel drilling necessary to substitute

any one of these dials.

^ MYDAR Radio Company
3 CAMPBELL STREET

NEWARK, N. J.

of a coil, and this is another method that

has been used and probably will be again.
It is evident also that if one circuit were

slightly detuned, the tendency toward oscil-

lation would be reduced. Another method
has likewise been employed, oscillations

being prevented by reducing the plate load

or number of turns in the primary circuit

of the transformer, which cuts down the

coupling between primary and secondary.
This latter method increases selectivity,

but unfortunately the energy transfer be-

tween tubes is thereby reduced, and if the

coupling is cut down sufficiently to prevent
oscillation on the higher frequencies

(shorter wavelengths), this same insuffi-

cient coupling results in very unsatisfac-

tory response on the longer waves.

CAUSE OF TROUBLE ON SHORTER WAVES

AT 5 50 meters, the upper end of the pres-
ent broadcasting band, the frequency

per second is only 545,100, but at 200 me-

ters, or the lower limit, the frequency per
second reaches the enormous number of

1,500,000 cycles. The resultant increase in

tendency to oscillate on the higher fre-

quencies (shorter wavelengths) has worried

circuit designers from the earliest days of

radio. It creates the problem that has been

fought over, avoided, evaded, neglected, or

ignored, according to the varying degrees
of intelligence or intention involved.

Regardless, however, of what last year's

arguments may have been, it is now quite

generally agreed that when primary to se-

condary coupling is reduced to the extent

that oscillation is prevented, the set will be

satisfactory on the higher frequencies

(shorter wavelengths) only. Within a

narrow broadcast range 750 kc. wide (200
to 400 meters), such a set would be accept-

able, but from 1 500 kc. (200 meters) to

545 kc. (550 meters) gives a band 955 kc.

wide, greater than has been handled with

satisfaction.

Some difficulty was avoided by the manu-
facture of sets and parts which would not

reach the higher frequencies (shorter wave-

lengths), but this did not solve the problem
for the user. When there were no stations

assigned at the lower frequency end, the

omission was not generally noticed, al-

though undoubtedly part of the reason why
stations were not assigned to this band was

because of the trouble the Government
knew would have ensued, and because of

the complaints that would have arisen

among those whose sets would not receive

satisfactorily the full range in effect at the

time they were made.

SYSTEMS OF NEUTRALIZATION

OINCE the reduction of coupling to the

^ point of complete avoidance of oscil-

lation gives acceptable results over part of

the range, it follows that increasing the

coupling somewhat by a few more primary
turns will bring the point of complete sup-

pression farther up the wavelength scale,

and while oscillations will occur below that

point, the middle range will respond favor-

ably, and the upper range to a slight extent.

Similar results are obtainable under the

other methods mentioned by varying the

amount of resistance or losses, or by fixed

Tested and approved by RADIO BROADCAST -jr
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What You COULD
Get From Your Set

IT
isn't what you're getting now. It's

how much more you could get from

your present set.

Your set may be one of the finest in

the world but it can be no better than
its Dials.

The human hand cannot tune ordinary
dials sufficiently accurate to bring in all

the stations within scope of your set.

That's where Science has stepped in

with the two dials shown above.

MYDAR Recording Dial shown at the
left above, offers a degree of tuning
efficiency not usually associated with
this price. Ample space for call letters

insures permanent logging of all stations.

Genuine Bakelite, handsomely embel-
lished 12 to 1 Ratio. Price $1.75.

The A.J. (Vernier) shown at the right
above, geared at 150 to 1, brings tones
into sharp focus like a fine camera lens.

Beautiful, dignified. Genuine Bakelite.

A master product of master craftsmen
-Price $2.25.

Accuratune (not shown) geared 80 to 1

is admirably suited to every type of

tuning requirements.

No panel drilling necessary to substitute

any one of these dials.

if MYDAR Radio Company
3 CAMPBELL STREET

NEWARK, N. J.

V

of a coil, and this is another method that

has been used and probably will be again.
It is evident also that if one circuit were

slightly detuned, the tendency toward oscil-

lation would be reduced. Another method
has likewise been employed, oscillations

being prevented by reducing the plate load

or number of turns in the primary circuit

of the transformer, which cuts down the

coupling between primary and secondary.
This latter method increases selectivity,

but unfortunately the energy transfer be-

tween tubes is thereby reduced, and if the

coupling is cut down sufficiently to prevent
oscillation on the higher frequencies

(shorter wavelengths), this same insuffi-

cient coupling results in very unsatisfac-

tory response on the longer waves.

CAUSE OF TROUBLE ON SHORTER WAVES

AT 550 meters, the upper end of the pres-
ent broadcasting band, the frequency

per second is only 545,100, but at 200 me-

ters, or the lower limit, the frequency per
second reaches the enormous number of

i, 500,000 cycles. The resultant increase in

tendency to oscillate on the higher fre-

quencies (shorter wavelengths) has worried

circuit designers from the earliest days of

radio. It creates the problem that has been

fought over, avoided, evaded, neglected, or

ignored, according to the varying degrees
of intelligence or intention involved.

Regardless, however, of what last year's

arguments may have been, it is now quite

generally agreed that when primary to se-

condary coupling is reduced to the extent

that oscillation is prevented, the set will be

satisfactory on the higher frequencies

(shorter wavelengths) only. Within a

narrow broadcast range 750 kc. wide (200
to 400 meters), such a set would be accept-

able, but from 1 500 kc. (200 meters) to

545 kc. (550 meters) gives a band 955 kc.

wide, greater than has been handled with

satisfaction.

Some difficulty was avoided by the manu-
facture of sets and parts which would not

reach the higher frequencies (shorter wave-

lengths), but this did not solve the problem
for the user. When there were no stations

assigned at the lower frequency end, the

omission was not generally noticed, al-

though undoubtedly part of the reason why
stations were not assigned to this band was
because of the trouble the Government
knew would have ensued, and because of

the complaints that would have arisen

among those whose sets would not receive

satisfactorily the full range in effect at the

time they were made.

SYSTEMS OF NEUTRALIZATION

SINCE
the reduction of coupling to the

point of complete avoidance of oscil-

lation gives acceptable results over part of

the range, it follows that increasing the

coupling somewhat by a few more primary
turns will bring the point of complete sup-

pression farther up the wavelength scale,

and while oscillations will occur below that

point, the middle range will respond favor-

ably, and the upper range to a slight extent.

Similar results are obtainable under the

other methods mentioned by varying the

amount of resistance or losses, or by fixed

Tested and approved by RADIO BROADCAST -jr
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E3

AUDIO FREQUENCY TRANSFORMER
TYPE R-500 SERIAL N2

ALL-AMERICAN RADIO CORP. CHICAGO, U.S. A.

When a Finer Transformer Is Made

It Will Bear This Name-Plate f

Radio moves
rapidly. Perhaps some time there

may be seen a better transformer than what we
now know as Rauland'Lyric. It may sell at $9,

or $10, or $15, or $7. But the careful observer

of the
past year's developments will entertain

not a moment's doubt of one thing: when the

better transformer comes it will come beneath

the famous Rauland'Lyric name
"plate.

Behind

this as a pledge rests the entire organisation and

resources ofthe All'American Radio Corporation

Rauland'Lyric is easily obtain'

able from better'dass dealers

everywhere. The price is nine

dollars. Descriptive circular

with technical data may be had

on request to All'American
Radio Corporation, 4201
Belmont Avenue, Chicago

Rauland'Lyric tone quality is

now available in a complete
receiver: the new All'American

Model R (afive'tube tuned'

radio-frequency set) now being

shown. If your preferred dealer

does not display it, send to us

for descriptive booklet

Tested and approved by RADIO BROADCAST
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Wade Tuning Unit Includ-

ing Condenser and Dial

The Wade Tuning Unit con-

sists of a Wade Condenser

geared to a four- nch 360 de-

gree vernier dial of 16 to 1

ratio. Finest possible control

with no backlash. Prices be-

low are for the complete unit.

Capacity .0001 25 mfd. #6.00

Capacity .00025 mfd. 6.25

Capacity .00035 mfd.
*
6.35

Capacity .0005 mfd. 6.50

Viking Tool and Machine Co.

Whydime
With Only
UalfaDial?

T TNIQUE design of Wade Condensers^
spreads stations over our entire

360 degree dial. The Wade is a complete

tuning unit built with specially designed

vernier dial. This means twice as much

space between stations for close tuning

adjustment; even wider separation of

stations than the rotor plate types of

straight line frequency condensers using
standard 180 degree dials. None of the

annoyance of overlapping stations and

jumbled reception. The Wade Conden-

ser gives the lowest minimum capacity

and wider tuning range. Covers the

whole broadcast range and down below

200 meters.

No Body Capacity Effects

A separately grounded frame insulated from

both sets of plates shields the condenser from

all body capacity effects an important feature,

exclusively in Wade Condensers.

745-A 65th Street, Brooklyn, N. Y.

Have your favorite circuit
Built or Repaired by experts

We are recommended by
Harnmarlund-Roberts

Radio Broadcast Aristocrat
Sampson

Browning-Drake
Bremmer-Tully

To render this service ^L.
These kits always in stock *

Prompt Mail Order Service

Radio Construction Laboratories
71-73 West Broadway New York City

Blackburn Ground Clamps
Telephone companies using

MILLIONS. Adjustable fits

any size pipe. Requires no pipe

cleaning screw bores through
rust and scale. Send 12 cents

for sample and postage.

Blackburn Specialty Company
1960 E.66th St. Cleveland, 0.

Books by Telegraph

between

New York

Cleveland

Kansas City

Springfield

Toledo

St. Louis

Doubleday, PageBookShop

neutralization on some wavelength below

the mid-scale, but none of these methods

give results over the entire scale. Should

the wavelength be increased by dropping
the lower limit, there is still less possibility

of satisfactory operation.

EXTERNAL CIRCUIT REQUIRED

EVIDENTLY some other arrangement
*-' must be found to compensate for the

inherent feedback of the present-day tube.

A logical solution is an external circuit de-

signed to feed back energy of opposite po-
tential in such manner and amount as to

overcome or neutralize the regenerative
action of the tube. It must also be efficient

over the entire tuning range of the receiver

to which it is applied.
It is also evident that the adjustment of

this external circuit should not remain

constant for all broadcast frequencies.
The sensitivity of a receiver is always great-

est just below the point of oscillation of

both r. f. and detector tubes. The action

of a sensitive r. f. amplifier is therefore very
similar to the regenerative circuit in which

a regenerative control, or tickler, is always
used to bring regeneration up to the point of

oscillation. The difference is that, in a

radio-frequency amplifier, this action is re-

duced below the point of oscillation.

Panel control of sensitivity is just as im-

portant and desirable, for example, as the

panel control of a tickler in the well-known

three-circuit regenerative receiver. Per-

manent neutralization, on the other hand,

is to all practical purposes similar to what
we would find with a permanent adjust-
ment of the tickler in the circuit mentioned.

Only recently a new method of control-

ing oscillation has been brought forward by
the Bremer-Tully Company of Chicago, and

has been secured by patent. This system
has been termed the "Counterphase," and

an explanation of its function is of interest.

The Bremer-Tully "Counterphase" cir-

cuit includes a bridge between the output
and the input circuits. Counter potential is

derived from a coil coupled inductively to

the plate circuit, and fed, through an adjust-

able capacity, to a coil inductively coupled
to the grid circuit. Any connection made
between plate and grid circuits must to

some extent increase grid-to-plate capacity,

which in turn tends to increase oscillation.

The most careful design is necessary, there-

fore, to avoid such increase as to make
neutralization impossible in any neutraliz-

ing circuit at the high frequencies (shorter

wavelengths) of the broadcasting range. In

the Bremer-Tully "Counterphase" method,
this capacity effect is overcome to such an

extent that neutralization on as high fre-

quencies as 1 500 kc. (200 meters) is easily

accomplished.
As compared to any fixed method of

neutralization, it will be noted that the link

circuit between each r. f. stage includes

a small adjustable condenser. The method

of controlling two or more stages of r. f.

amplification is extremely simple.

The circuit is shown in Fig. 5.

It is well known that the variation of a

resistance in series with a condenser var-

ies the effective capacity of the condenser.

Tested and approved by RADIO BROADCAST
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Employs no fluids of any kind. Uses only one rectifying tube. Separate adjustment for detector and amplifier tubes. Handsomely finished in

rich velvet-green Duco with solid walnut, satin finish top and bottom. Ample continuous "B" current for one to ten-tube sets.

Give your Radio Set a "B" Current

Supply- for life!
, using alternating current from your lamp socket, in place of "B" Batteries, is guaran'

teed to improve the overall efficiency of your set. It provides constant "B" current at proper
potential for your receiver circuit, tubes and loud speaker.* DIS'TON is noiseless in operation-
no crackles and popping such as you get with run down "B" Batteries no hum of any kind
to distort the finest aria or drown out the faint signals from distant stations.

Remarkable Clarity-AmazingVolume and Selectivity
DIS-TON is trouble free the special Trans-Filter Unit is sealed

in, protected against tampering and deterioration. It can't wear

out. Consumes only eight watts from the nearest lamp socket

and puts your "B" load on the big, powerful, carefully watched

generators of your central station. You can rely upon DISTON

to give you the best from your receiver.

Without attention of any kind after simple initial adjustment to

your set DIS-TON insures you the equivalent in performance of

new "B" Batteries every time you listen in.

DISTON requires no change in the internal wiring of your set to

secure either utmost efficiency or entire safety. Accidental im-

proper connections can't result in tube "burn outs."

DIS-TON complete
ready for operation
110 volt, 60 cycle

$40.00

Special 3 Voltage
DIS-TON, 60 cycle

110 volt, $45.00
Other voltages and
cycleson application

Know how much DIS-ToN adds to radio
The advantages that DIS-TON will give you are outstanding and unusual. You
have the opportunity to verify them all on your present receiver. A DIS-TON

demonstration is yours for the asking. Send for Leaflet B and full details as the

first step to greater radio enjoyment this season.

RADIO PRODUCTS, Inc.

Dept. RB Richmond/Ind.
*Regular DIS-TON will modernize the performance of any of the good, older receivers in an amazing fashion.

Three voltage DIS-TON is the only AC current supply adapted to the newest circuit where different detector,

radio frequency and audiofrequency ".B" potential is required.

DIS-TON KITS
Essential Parts

for
Home Builders
110 volt, 60 cycle

$28.50
Other voltages and
cycleson application
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TONE SUPER S $25.00
Rubber horn I4i" diameter. Black
mat finish. Gold decorated base.

Equipped with new Super-Unit.

clear natural pleasing musical
HpHE latest Bristol refinement, the Super-Unit, contains a large, low-pitch dia-
*

phragm which brings in, not only the middle and upper registers, but all

those deep bass notes heretofore only imperfectly heard if at all. With a Bris-

tol, either Super S or Super C, you hear all the concert; with it all tones are dis-

tinguished in their proper qualities, in all selections.

Have Your Dealer Send One Out On Christmas Eve
He will be glad to have you try any one of the Bristol models in your
home. It's an ideal way to appreciate Bristol tone quality and judge
for yourself. There are four Bristol Speakers: Super S at $25.00, Su-

per C, the Cabinet, at $30.00 and horn types at $15.00 and $20.00.

Send for Booklet "How to Select Your Loud Speaker"
Easily understood and explains the

" how" and "why" of mechanisms
and materials in loud speaker construction.

BRISTOL SPEAKER
[The AUDIOPHONE]

THE BRISTOL COMPANY Radio Div. AH WATERBURY, CONN.

for 36 years makers of the highly sensitive and accurate Bristol's

Recording Instruments.

Therefore, by placing one resistance in

series with and common to all the neutraliz-

ing circuits, the capacity of each can be

changed by varying this common resistance.

The effect is to unbalance these circuits,

permitting an increased sensitivity, easily

variable over all frequencies within the

range covered.

Here again we find a fortunate factor

operating in our favor. Aside from the

advantage of enabling us to control several

stages with one knob, this resistance does

not introduce losses or interfere with se-

lectivity, and in addition to that it does not

affect dial readings by detuning the circuit.

DUAL RESISTANCE-CONTROL AN ASSET

INASMUCH as sensitivity is not required
1 on stations where it is desirable to reduce

volume, the same knob can be used to oper-
ate a separate resistance in the B battery
circuit to control volume.

This is accomplished by a dual resistance

containing two distinct resistance elements,

each operable over an arc of 240 degrees.
When sensitivity is the objective, no

reduction in volume is desired. When a

decrease in volume is wanted, there is no de-

mand for sensitivity. Therefore, in opera-

tion, it is necessary only to turn one knob
to the right or left to secure either one or

the other as desired.

LjH^*addition to the simultaneous un-

balancing feature which makes it possible
to secure sensitivity over the full range, the

"Counterphase" method makes it possible

to control three stages of tuned radio

frequency efficiently with but two tuning
controls.

In design the circuit is distinctly new
and will no doubt appeal to those who are

of that jaded group of circuit seekers and

dyed-in-the-wool experimenters who are

always on the look-out for "something new
under the sun."

VALUES OF PARTS EMPLOYED IN CIRCUIT

E coils employed in the "Counter-
* phase" circuit are toroids, each wound

on a frame if-inches square. The secon-

dary consists of 1 68 turns of No. 24 double

silk covered wire and is tapped at the I24th
turn from the filament end. It has an

inductance value of 220 millihenries. The

primary is spaced inside the secondary at

the filament end, and consists of 52 turns

of No. 36 d.c.c. or d.s.c. wire.

The "Counterphase" coil is wound with 96
turns of the No. 36 wire, its turns being

spaced between the turns of the primary.
The antenna secondary is tapped at the 2nd,

8th, 25th, and 4Oth turn from the filament

end of the coil. The tuning condensers

are .00035 mfd; the trimmers .000024 mfd.

The "Counterphase" condensers Cn have a

minimum of i mmf. and a maximum of 30
mmf.
The dual resistances are variable, the one

located in the Counterphase part of the

circuit is 3000 ohms and that in the plate

circuit 500,000 ohms.

The by-pass condensers are as follows:

A .00 1 -mfd. across the first audio trans-

former primary; a i-mfd. across the C
battery, and a i-mfd. across the B battery.

Tested and approved by RADIO BROADCAST
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Separate All Stations Evenly
IT

is not necessary to tear down and rebuild your present
set in order to separate the stations evenly on the dials.

By merely substituting Rathbun Straight Line Frequency
Converters for your present dials you will be able to se-

cure real S. L. F. tuning.

Here is a variable vernier control that provides a ratio of
50 to 1 down where the stations are crowded gradually
and smoothly decreasing in uniform ratio over the full

360 of the dial. The stations are evenly separated around
the entire circle. There are only two moving parts a cam
and a lever. The action is dependable and accurate with-

out a particle of backlash. Easier tuning and immeasur-

ably better logging are obtainable from straight line capac-

ity condensers with these new converters.

Remember that we build the Rathbun Single Hole Mounting Condenser
with genuine Bakelite ends. This year's models are enclosed with

transparent pyralin dustbands which preserve their high efficiency
for life. They are small, light and rugged always reasonably priced.

Ask your dealer for Rathbun Straight Line Frequency Converters

He has them in stock or will get them for you promptly

PRICE $3.50
*

RATHBUN MANUFACTURING CO., INC.
JAMESTOWN, N. Y.
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dion Panels in
black and Mahoga-
nite come cut in
alt standard sixes

The double advantage
of RADION

SUCCESSFUL
set manufac-

turers and experienced ama-
teurs know that there are two
important requirements for any
set:

1. Efficient reception.
2. Good appearance.

The selection of RADION goes
far toward fulfilling both these

requirements. RADION Panels

possess superior insulating qual-
ities not equaled in any other

panel made. And RADION has
such a beautiful surface finish

that it noticeably enhances the

appearance of any set.

New No. 10 4-inch
Radian Dial, built

to conform to the

fingers, helping you
to get close tuning.

This double advantage of RADION is

due to the fact that it is the only in-
sulation that was made to order for
radio purposes exclusively.

The high-resistant characteristics of
RADION Panels mark all RADION
low-loss parts Sockets, Dials, Insula-

tors, Tubing, etc. Adopted by leading
manufacturers and sold universally by
radio dealers.

No. 2 Ration Socket for
new UX tubes with collar

adapter for old type tubes .

No. 4 same as No. 2,

without collar adapter for
new UX tubes exclusively.

Send for booklet, "Building Your
Own Set." Mailed for 10 cents

Man ufact urers: Our facilities and equipment
for the manufacture of moulded parts are sec-
ond to none. Write us for prices on quantities.

AMERICAN HARD RUBBER COMPANY
Dept. C-13 11 Mercer Street New York City

Chicago Office: Conway Building

Pacific Coast Agent: Goodyear Rubber Co.
San Francisco Portland

G
flic SupremeInsulation
Made to order for radio purposes exclusively

If You Seek Economy, Buy the Best!

By HAROLD JOLLIFFE

The time has come, the Walrus said,
To talk of many things;

Of shoes and ships and sealing-wax,

Of cabbages and kings.
CARROLL.

THE
fellow who came out with that clever

remark about economy, certainly was a
wise old bird; his head was in the right

place, and he knew what he was talking about.
We do not know who the originator of this bright
little maxim was; he probably dates 'way back
down the dim corridors of time to the obscure
and misty past, when the ancient Phoenicians

dauntlessly set forth in their little vessels to

invade the shores of distant Britain with their

varied trade. Quite likely it had its inception
at a far earlier date than that; maybe it was
around about the time when that little fellow,

David, got peeved and knocked his enemy, the

great and husky Goliath, for a home run, with a

well-directed stone from his sling.
But no matter when, where, or how. It is

an axiom that applies now as ever; and it holds

just as forcefully in radio as in anything else

under the sun. You can't get away from it.

Take vacuum tubes, for instance. As every-
one knows, for the standard price of two and a

half dollars you can walk into any radio dealers'

and purchase a good tube; a tube of recognized

quality; a tube which is the result of the con-
stant efforts of many of the greatest scientists

of the age, and years and years of tireless study
and ceaseless experiment. Millions and millions

of dollars have been expended to bring it up to

its present high state of perfection, and it has

embodied in its construction all those desirable

and necessary qualities which make for an effi-

cient, serviceable tube, it is rated at a certain

voltage and current consumption, and is guaran-
teed to perform exactly as indicated by the man-
ufacturer when his directions, regarding its use
and care, have been followed carefully, and pro-
vided it is not abused. Therefore, such a tube

may be expected to do all that is claimed for it.

And yet, there are those who will waste one
dollar yes, one buck's the price! Can you beat
it? on a tube which, in the first place, is proba-
bly a "second" of a so-called independent manu-
facturer; a tube which, if rated as consuming .25

amps., will more than likely draw considerably in

excess of that amount; a tube which may not
even fit its socket, for that is exactly the case

with some of the three-volt variety. You have
to take a file and rub down what appears to be a
small brass rivet projecting from one side of the

base, before it can be inserted into a socket;
others sit wobbly in their sockets because their

bases have a diameter of one-sixteenth inch less

than the internal diameter of the shell of the

socket, which results in uncertain contact.

The writer knows of a case where an elderly

couple had a four-tube receiver, and the tubes,

having become worn out through continued use,
needed replacement. Despite warning, they
bought four tubes of the above-mentioned type,
and without a word of exaggeration, these tubes

gave absolutely no satisfaction. They ate very
heavily into the dry A batteries the tubes were
of the three-volt class and produced a most

annoying whining sound which could not be
eliminated and which was not due to any fault of

the receiver, which was pulled apart and re-wired
in an attempt to locate the trouble. In the end,

they had either to buy four good tubes or let

the receiver sit on the table and collect dust.

Being devout fans they purchased the tubes, and
presto! the set worked like a charm.

It therefore cost them sixteen dollars to re-

place the tubes instead of twelve. But they
were attracted by the low price. False economy!
They might just as well have thrown the cheap
tubes into the ash can.

What is the good of buying such tubes and

taking a chance as to whether they will be any
good? Admittedly, you will strike some good
ones now and again, but at the most, they are

good for but a fraction of the service you would

get from the better class.

if Tested and approved by R VMO BROADCAST -A-

The writer, with the help of a certain dealer,
tested several of these tubes with a device which
registers the current in the plate circuit when the
filament is heated to a certain temperature. If

a recognized make of 201 -A tube was inserted in

the socket, and the customary five volts applied
to the filament, the milliammeter indicated a

current of anywhere between i.i to 1.4 mil-

liamps. But if one of the dollar variety were
tried, it was seldom indeed that a reading of
more than one milliamp. was obtained; many
went as low as .75 milliamps., but only once in a
while would the meter indicate a good tube.
Then again many of them will not oscillate.

The writer has three such tubes of the 201 -A type
which were loaned him for testing purposes.
One will oscillate very strongly if a pressure of
no less than 5.5 volts is applied to the filament.
The remaining two will not oscillate at all,

which, of course, renders them useless as detec-
tors in a regenerative circuit. And do they play
havoc with the A battery! I'll tell the world!

AND TRANSFORMERS!

/CONSIDER audio frequency transformers.
v-< These, next to vacuum tubes, are probably
the most delicate of all radio receiving apparatus.
They must be designed and constructed with the

greatest thought and care, for it is upon the de-

sign and construction of the audio amplifier that
the quality of the received music depends. Oh,
yes; the loud speaker does have a lot to do with

it, but the audio amplifier first. Now, if there is

anyone who believes it possible to produce a

good transformer, one that will really do the

work, for $1.50, let him take the floor and show
us how! It simply can't be done, after the
middlemen have taken their profits.

Yet, a rather doubtful looking affair can now
be purchased at that price at certain cut rate
stores one dollar for the winding and fifty cents
for the core, is the way they advertise them.
A socket for twenty-five cents, and not such a

bad-looking affair at that. Cheap? Sure it is,

until you apply the soldering iron and melt half

of it. Nothing but "mud"!
Radio fans! If you wish to build a good re-

ceiver, one that will reward you with the great-
est possible clarity and distance for a given
number of tubes, one that will be easy to work
with during construction, one that you can pull

apart without damaging the apparatus when you
wish to switch over to another circuit then

purchase, steal, or otherwise acquire good, de-

pendable apparatus. There's a reason!

Take the case of John Brown, for instance.

The radio bug bit Johnny good and hard; so

having a nice little work bench and all the

necessary tools down the cellar, he decided to
"

roll his own." Being a sensible sort of a fellow,

he went out and bought the best he could afford,

and since he didn't know much about it, he took
someone along with him to show him what was
what, and why. Johnny now has a fine outfit if

there ever was one, a real low loss set, and he is

justly proud of it. He gets splendid results:

night after night the old stations come pounding
in with a roar; and Johnny sits back in the old

easy chair with a contented look on his face, and

enjoys real radio satisfaction.

His neighbor, just a few doors down, is always
tinkering around, fixing this and changing that

and wondering why in heck his set won't work as

well as Johnny's. The answer is simple. Al-

though he could afford it, he wouldn't spend the

necessary cash to buy the good parts that char-

acterized Johnny's purchase. Disregarding the

reliable dealer down at the corner, he went to

the other store where "a real low loss" variable
condenser sells for a dollar and a quarter, and

bought a lot of cheap stuff that Johnny and his

experienced friend passed up with a grin of

derision. He now has more sense, and is think-

ing of junking the entirety of his original pur-
chase and starting in all over again with good
apparatus.

johnny Brown doesn't have to do that, so he
is just that much money to the good.
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ASK . . ANY . . RADIO . . ENGINEER

An every-night

adventure ofBurgess

Radio Batteries

ONE
of the reasons why

you should always buy
Burgess Radio Batteries is

that the batteries used by air'

mail pilots battleships ex'

plorers and the majority of

recognised radio engineers
are evolved in the Burgess
Laboratories and manufac'
tured in the Burgess factory.

These batteries are identi'

cal with the batteries sold

by your dealer and thousands

of other good dealers every
where.

BURGESS BATTERY COMPANY
GENERAL SALES OFFICE: CHICAGO

Canadian Factories and Offices:

Niagara Falls and Winnipeg

BURGESS
RADIO

BATTERIES

:Now, I HAVE FOUND
A Department for the Exchange of Ideas and Sugges-

tions of Value to the Radio Constructor and Operator

CONTRIBUTIONS
to this department are welcome and those used will be

paid for at the usual rates, that is from two to ten dollars each. A pri^e

of twenty-five dollars is given for the best idea used during each three-month

period. The prizewinner for the last period was announced in the November

RADIO BROADCAST. All manuscripts intended for this department should not

exceed about three hundred words and should he typewritten. Little consider-

ation can be given to manuscripts not typewritten. Envelopes should be

addressed to this department, RADIO BROADCAST, Garden City, New York.

THE ROBERTS CIRCUIT AND AUDIO
AMPLIFIER WITHOUT A STORAGE

BATTERY

THE
circuit about to be explained

consists of the well-known Roberts

two-tube circuit plus one stage of

audio amplification. One five-volt tube
and two three-volt tubes are employed.
The filament supply for the three-volt tubes

consists of a battery of dry cells, while the

five-volt audio amplifier tube is supplied

through a transformer by the oo-cycle a. c.

lighting system. In this way the expense
and inconvenience of a storage battery are

eliminated without sacrificing any of the

good points of the set.

In order to eliminate the a. c. hum from
the amplifier, a potentiometer and grid bias

are necessary. By connecting the grid re-

turn of the amplifier to the negative ter-

value and the switch used for making and

breaking the filament circuit.

A transformer with a secondary voltage
of at least six, is used. This steps down
the house lighting circuit voltage from 1 10

volts. A toy transformer is being used on

my set at present. A bell ringing trans-

former which gives the required secondary
voltage may be used. Do not burn the
tube at greater brilliancy than is necessary
to obtain good, clear tone quality.
The filament rheostats of the three-volt

tubes are each of 25 ohms resistance. It is

important that the negative terminal of the

filament battery be grounded; otherwise a
hum will be heard in the phones.
The adjustment of the amplifier consists

merely in lighting all the tubes, plugging-in
on the amplifier, and adjusting the poten-
tiometer arm until the hum heard in the

phones is at a minimum. The position of

A.C Output of Step-down
Transfotmef

FIG. I

minal of the filament supply for the three-

volt tubes, and connecting the potentio-
meter arm to the positive terminal of this

battery, the grid of the amplifier acquires
a 45-volt negative bias.

I have found by operation that a vernier

is not necessary on the grid circuit tuning
condenser of the first tube. However, on
the second tube, a vernier condenser greatly
facilitates tuning. Two jacks are so ar-

ranged that the loud speaker may be plug-

ged-in on the output of the three-volt or on
the amplifier output. A filament switch

is used to control the filament circuits of

the three-volters. In this manner the fila-

ment rheostats may be set at the proper

f Tested and approved by RADIO BROADCAST -

the arm should be midway between its ex-

treme end positions. If the hum is not re-

duced to low audibility when the potentio-
meter arm is near its mid-position, check
over the amplifier connections and examine
the potentiometer itself for broken wire or

loose contacts.

The circuit as shown in Fig. i is correct

for two three-volt tubes and one audio

amplifier tube. This latter tube may be
of any type capable of handling the out-

put of the preceding tubes. The ohmic
value of its rheostat is determined by the

filament current and voltage, and by the

output voltage of the filament transformer.

For a tube requiring a filament current of
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NATIONAL Velvet Vernier DIAL
Type B, Variable

(Patents Pending)

Positive Control

Easily Mounted

Gearless

Variable Ratio

Velvety Smooth

Graceful Design

*

With This NEW National Type B, Velvet Vernier Dial,

YOU Control the Reduction Ratio!

WHAT a difference in the tuning of your
set when you replace your plain dial

with a new NATIONAL Type B Variable

(patents pending). You'll be astonished.

Any ratio you desire, from a minimum of

6 to 1 to a maximum of 20 to 1 is instantly

obtained by shifting a small lever. Note how
it separates the stations operating on the

lower wave lengths.

Easily mounted on the \" shaft of any stand-

ard type of variable condenser,

tool you need is a screw driver.

The only

The same velvety smoothness, the same free-

dom from backlash, the same mechanical drive

as the famous Type A Velvet Vernier Dial,

(patents pending). Price $2.50.

NATIONAL Tuning Unit
Type B D-2

The NATIONAL Tuning Unit
for the popular circuits and hook-

ups gives amazing results to am-
ateur set-builders.

Comprises the NATIONAL
CONDENSER and the wonderful

BROWNING-DRAKE TRANS-
FORMER Complete in one

package,Price $22. Makes a most
welcome Christmas Gift.

Write for Bulletin 106 R. B.

NATIONAL CO., INC.
W. A. READY, President

110 Brookline St. CAMBRIDGE, MASS.
NATIONAL Tuning Unit

Type B D-l
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Better Tone!
with Dry Cells

and UX 120
than with Storage Batteries

Note: The UX 120
is a new three-volt dry
battery power tube.
Used for audio fre-

quency amplification,
this tube will produce
better quality and great-
er loud speaker volume
than regular storage
batterv lubes.

Any set owner can easily install a UX 120

tube in his set in a few minutes by using the

new Na-Ald Number 120 Connectorald. It

is a simple, efficient means of introducing the

necessary additional "B" and "C" voltage

required for this tube into the plate and grid
circuit without rewiring the set. As easy
to use as an adapter.

Just slip the Connectorald onto the UX 120

tube and put the tube in the socket. Connect
the batteries and well, that's all there is

to it. Except to enjoy a quality and volume

you would not have believed possible. No
need to fuss with charging batteries. The
simplicity, economy and freedom from atten-

tion characteristic of dry cells is now com-
bined with the real volume and quality

previously obtainable only with storage

battery tubes.

The No. 120 Connectorald is suitable for

all sockets metal neck as well as insulated.

For sale at radio, electrical and hardware
stores. Price, $1.25.

NA-ALD ADAPTERS
Na-Ald Adapter 419-X

With this adapter the Na-Ald df

Luxe Socket will take the new UX 199
small base tube. Price, 419-X, 35
cents.

Na-AId 420
Connectorald

No. 420, equipped with

cables, enables owners of
Radiola Snper-Het to get the

great increase in volume and
clarity the new UX-120 tube

develops. Price, 420, $1.25

Na-Ald Adapter 421-X
No. 421-A" makes possible the shift

from WD-U to UX lubes. Especially
designed to enable owners of Radiola
III, and III-A to enjoy the improved
operation the new tubes provide.
Price, 75 cents.

All Na-Ald products are for sale at radio,
electrical and hardware stores, everywhere.
Send for complete data on adapters for new
tubes.

ALDEN MANUFACTURING Co.
Also makers of the Famous Na-Ald

Sockets and Dials

Dept. B14 Springfield, Mass.

Alden Processed

IA-ALI
Sockets and Dials

i ampere, use a 6-ohm rheostat for a secon-

dary voltage of 6 volts; use about a 25-ohm
rheostat for any voltage between 6 and 10

volts.

For a tube requiring a filament current of

one ampere, a 6-ohm rheostat may be used
for any voltage up to 10 volts.

I have used plate voltages as low as 67
volts on both amplifier tubes with satis-

faction. The optimum value of plate

voltage for the detector tube can best be
found by experiment, and for the three-volt

tube will be about 40 volts.

JOHN B. CLOTHIER, JR.,

Lansdowne, Pennsylvania.

A HOME-MADE LOUD SPEAKER

THE
main difficulty in loud speaker

horn construction lies in cutting the

parts to fit, and in obtaining well

proportioned lines and acoustics, which will

be a credit to the finished product.
A brief study of the patterns and details

given below, will enable anyone to build

easily a horn which will be very satisfactory
with an audio-frequency amplifier.

It is constructed almost entirely of rs

inch fibre or cardboard, and the dimensions
for the various pieces are outlined in Fig. 2.

The back, A, is cut from a piece 9 inches

wide and 24 inches long. A line drawn

through the center and perpendicular to

the 9-inch side, will aid in making the nine

measurements, one every three inches, to

secure the curves indicated. The two sides,

B, and back, C, are likewise laid out and
cut with a sharp knife.

The four parts are fitted together by
lapping A and C over the two sides, B, be-

ginning at the bell end and taking one cor-

ner at a time and bending to conform to

the curves and fastening, wherever neces-

sary, with a few stitches of No. 26 copper
wire, which is threaded through perforations
near the edge.

After all corners are fastened, four strips
of strong paper, 4 inches wide, are cut to fit

each corner. These are creased lengthwise,

THE FINISHED SPEAKER

scored where bends cause wrinkles, and

pasted on smoothly.
To assist in making the base, D, a circle

14 inches in diameter is drawn on a piece
of cardboard. This is then marked, cut,

scored on the dotted lines, bent over a

sharp edge and the seven 5-inch woodstrips
tacked in at the corners. Four of these

may be used if desired. A f-inch hole is

cut in the center of the base for a No. 522
CW Western Electric Loud Speaker Unit.

The base and horn are then fastened to-

gether with moulding and small brass

screws, and the whole given four coats of

paranite. Paranite can be made by dissolv-

ing parts of an old phonograph record in de-

natured alcohol. It strengthens the horn
and gives it a very desirable velvet black

finish.

The unit is fastened in the base by first

inserting the rubber bushing to a tight fit.

(Continued on page 174)

J Moulding
and Bottom Strips

-1%

FIG. 2

Tested and approved by RADIO BROADCAST
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Operates WMAQ
"Accepted a position with
Chicago Daily News Station

WMAQ. My income prac-
tically doubled thanks to your
fine course."

KEITH KIMBALL, Chicago.

[Be a Radio Expert
Get into the great new Big-Pay In-

dustry Radio. If you're earning a

penny less than #50 a week, clip coupon
now. Send for AMAZING FREE
BOOK. Be a Radio Expert and draw

down big money for the easiest and most fascinating
work in the world. Positions everywhere. Thor-

oughly-trained men are in big demand. Need for
Radio Experts in every community. Short hours.
BIG PAY. Free book gives all the facts.

Astonishing opportunities thousands of
them! Every day N. R. I. trained men are

taking good places in the Radio field. Free
book tells all about their success. Send
for it now!

Learn Quickly and Easily
AT HOME

Master Radio Engineers will show you how to qualify quickly and easily
at home, for Radio's fine jobs. We guarantee to train you successfully.
Lack of experience no drawback common schooling all you need. Our
tested, clear methods make it easy for you. Send coupon now for
free proof.

Gets Big Job
"Just been made Sales Man-
ager of this Radio concern
a big raise in pay. Regret
I did not take course sooner."

R. E. JONES, Bay City.

k" ' * r4

Radio'
Needs
Trained
Men

Most amazing
book on Radio
ever written

full, inter-

esting facts

about this
great field and
how we pre-
pare you and
help you start.

You can do what others
have done. GET THIS

BOOK.

SEND COUPON
Send coupon to-day for spec-
ial limited offer, including all

instruments you'll get full

particulars by return mail.

National Radio
Institute

Dept. AU5, Washington, D. C.

Instruments
Given with Course
All instruments shown here
and many others given to

students for practice work
while learning. Receiving
sets, from simplest kind
to thousand mile re-

ceiver, an UNEQUAL-
ED OFFER. Many
other big features

for limited time

only.

Famous
Training That

"Pays for Itself"

Spare-time earnings are easy

in Radio. Increase your
income almost from the

start through practical
knowledge we give you. This

is the famous practical
training that pays its own
way.

LARGEST RADIO SCHOOL IN THE WORLD
ORIGINffTORS OF RADIO HOME-STUDY TRAINING

MAIL THIS NOW
NATIONAL RADIO INSTITUTE

Dept. AU5
Washington, D. C.

Without obligating me in any way, send me your free book,
"Rich Rewards in Radio," and all information about your prac-
tical, home-study Radio course.

Name ,

Address

Town State.
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ANOTHER
JEWELL
DEVELOPMENT

Jewell

Engineers are constantly

studying the latest devel-

opments in radio : where

there is need for a new
instrument we are the

first to design it.

The Jewell No. 109

Super-Heterodyne
Voltmeter

Shown above

was designed for owners

ofRadiola portableSuper-

heterodyne sets. It is

mounted in a panel which

is an exact duplicate of

those in the set.

SAVE YOUR TUBES

ASK FOR JEWELL
15-B RADIO CATALOG.

Jewell Electrical Instrument

Company
1650 Walnut St., Chicago, HI.

26 Years Making Good Instruments

The insertion of the nipple into this rubber
under considerable force holds it perman-
ently, while the cord is brought out through
a small perforation in the side. The dia-

phragm of the unit is adjustable, and in

conjunction with this horn and 90 volts on

theplateof a two-stage amplifier, it brings in

distant stations with as good definition and
volume as many more expensive speakers.

J.T. CARVER,
Huntington, Tennessee.

CYLINDRICAL COILS FOR THE
KNOCKOUT SET

THIS
letter is in response to your

request in RADIO BROADCAST regard-

ing the use of cylindrical coils in the

Roberts.'circuit. (Incidentally, I bought this

particular issue at a newsstand in Singa-

pore.)
I built a three-tube Roberts outfit last

summer, using cylindrical coils, and con-

sider it a very satisfactory set. I find that

some distortion is present when receiving
local or near-by stations, but on the DX
stuff the reproduction is all that could be
desired. The distortion on locals can be
eliminated by slightly detuning the left

hand condenser.

The circuit is shown in Fig. 3 while the

arrangement of coils may also be seen in

this diagram. Tubes of the UV-2OIA type,

daylight cut them off. It is interesting to

note that all of the stations east of the
Rockies suddenly fall off at about 3200
miles west of San Francisco, in longitude

173 East. The same effect is noticed on
the 4200-^3700 kilocycles-(75-8o meter)
amateur signals which are very strong one

night and unreadable the next as we go
farther east. At the same time there is no
decrease in the signal strength of the west
coast stations.

I found that the use of No. 24 d.s.c. wire
for the coils was satsifactory, and used this

wire throughout. The dimensions of the

coils and the data for their construction is

perfectly simple, and is as follows: S-i

consists of forty-five turns wound in single-

layer fashion, on a suitable tube of three-

inch diameter; A, which is the primary
coil, is next wound on the same tube and
on top of S-i, in the center. It consists of

25 turns of the 24 d.s.c. wire, and is tapped
at every fifth turn; N-P is the next con-
sideration. It is formed of two 2o-turn
coils wound on top of each other, on a tube
with a diameter of 2f inches; S-2 is bank
wound, and is composed of 45 turns. Its

cylindrical form is also 2f inches diameter;
T, the tickler coil, is made by winding 20
turns on a 2-inch tube. The tickler coil is

so arranged that it may be variably coupled
to S-2, as shown by the dotted lines in Fig.

3. I have found this arrangement gives
better results than if the tickler is mounted

+45 +90

FIG. 3

and General Radio audio transformers are

used throughout.
This set has brought in KGO Oakland at

820 miles west of San Francisco, in broad

daylight, and practically every important
station in the country at night, until we
were so far west of San Francisco that the

to rotate within S-2. N-P should be placed
about f-inch from S-2 for best results.

Ci and C2 were found necessary, as without
them the receiver was found to be very
unstable.

L. O. DORAN,
San Francisco, California.

(
"

As stated elsewhere in this department, a $25 prize is

awarded each three months for the best contribution pub-
lished. The winner for the December, January and Feb-

ruary period will be announced in the next number of
RADIO BROADCAST.

Tested and approved by RADIO BROADCAST -jr
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Itworks betterthan a Jotofsets thatsellfor
twice theprice.Ihave ownedfour other setsana

heardmany more - andnone beats this

Built like looks likeperforms like a $200 set! 27 inches long.

Demand Breaking All Records-More User AgentsWanted-Get Wholesale PricesQuick

Notice!
RADIO

GETS'EM
COAST fr

COAST

Enormous demand for the celebrated Miraco
Ultra 6 (resulting from itB many enthusiastic
users so highly recommending it to their
frienda) enabled us to add boats of coatlynew features. latest refinements and up.-to-

expect to find only onThe newest se^selli^K a!
much higher prices. So the Improved Ultra
p tor 1926 is even a better set a more beaut-
iful set a more selective and more powerful
set incredible BS thia may aound' for less
money than ever before.

COAST TO COAST RECEPTION VERIFIED BY USERS

MANY SAY IT'S BEST THEY'VE
"Ultra 6" more than meets my
expectations of a gnod radio set.
Many think it is the best that they
have heard. For volume, selec-
tivity, clearness and long distanceu is unsurpassed in my estimation
s, Auto Supply. Allentown.
i>nna,

.PRAISES THE FINE TONE AND
The Ultra-5 has a fine tone and trood
volume; last night had 24 different
Stations from 8 to 10-aIl on loud
speaker. O. T Malone, Ne<
York.

THE TONE IS "WONDERFULLYCLEAR AND POWERFUL"
"T1 m

."
re tnan PIe*d with my 6

tube Miraco. Tone wonderful lye [ear
and powerful. D. C Detroit,
Michigan.
MORE PRAISE FOR MIRACO

,
TONE QUALITY

The Ultra-6 received from you is
the best lever heard. It is just as
clear as a crystal. Raymond W.

Massback. III.

ONE OF
THE^CLEAREST

EVER
All who have heard ray Ultra-5 set
-jronounce it one of the clearest
Jiey have heard, and I must say
that the MIRACO is In every way as
represented by you George . .

Colville, Washington.
MONTANA HEARS BOTH

COASTS
IJltra-R wet is O. K. Have got them.New York to Los Angeles, Winni-
peg to Dallas. Texas. W. H
rolson, Montana.

OHIO GETS 'EM COAST TO
COAST

We are enjoying the Ultra-5 Radio.
It is all you recommended. We get
stations on the east coast, south
and west coast. Walter ..... Van
Buren, Ohio.

CALIFORNIA THE FIRST NIGHT
Headphi.nea are not necessary with
the Ultra-5 I bad KFI, California,
the first night with same volume as
Pittsburgh. Fred G Liver-
pool, Ohio.

K

With Miraco' five" "tube "set am get-
ting stations on the Pacific and At-

WKWt1"*1 paulB

^COAST TO COAST" A REALITY
The two Miraco-6's have been work-
ing fine, in fact far beyond our
expectations, four statement of
'coast to coast" reception proved

absolutely a reality. T. D
Houston, Texas.

MICHIGAN GETS COAST TO
COAST

I am overly pleased with the Miraco
Ultra-5. Can get stations from coast
to coast and from Texas to Canada.
Geo. O' Gordon, Michigan.

LOTS OF VOLUME - 20 STATION FIRST NIGHT
Will drop yoa a few lines to let you know that I re-
ceived my Miraco Ultra-5 and that it works fine. Had

20 stations the first night it has lots
ofvolume. Fred Versailles, III.

The reports we print are
from UNSOLICITED letters
sent us by pleased users.

INDIANA HEARS BOTH COASTS
Miraco Ultra-5 is a first-class set
In every respect. It can't possibly
be beat for the price. The first night
1 received over twenty stations
from both coasts. Adolpb M
Indianapolis. Indiana.

MINNESOTA HEARS COAST TO
COAST

Received Ultra-5 in fine condition.
Have received programs from sta-
tions all over the Ui.ited States and
Canada. We find it is one of the best
sets in this locality. We are well
pleased with the wonderful results.
Clarence ,..,.' Nashwauk, Minn,
HEARS CALIFORNIA TO EUROPE
Enclosed is a partial list of the sta-
tions I received with the Miraco
Ultra-B: KSD, WEUH WHAVWEAF. WLW, WCHD WHIT
WOR. WJAZ, WOC. WHAS WWj'
CKAC, KKIX. WCK.WHAZ'KPAB WllAA, WAS!, WCAP
WTAfc. WC1J, KFKX,'WAAWWTAM. WOAI, WSOri. WCCOKDKA. WIJAr*. WMO. CNRO,
WLS, WHJ, WBZ. WNH KFNF

Carl H.
Ine.), Paris
. . Waukeaha. V. is.

MONTANA HEARS CALIFORNIA
TO IRELAND

am more than pleased with the
ltra-6 Receiver. I have 90 stations
my record in 20 days' time in-

[aUltr

.

T v *-t. n\ifi tj, w n \j, WUUA^kC
p?U

A
,

U
kBTK

A
p &$

%ttVMF**u?.'(l&
WM<1. WJJ^VVGAN: KKU.'WGW:

- Jlock I received Ireland, the dis-
tance being several thousand miles
Richard Coniertown. MontJ

WEST VIRGINIA HEARS
AUSTRALIA

Got2-XBWellinBton,Australla.plain
,at rnnht at 12:46 A.M. over theU ltra-5 Miraco von Bold me. I am
delighted and would not trade for
any instrument in town. Geo''--

Ferris. West Va.

Se

ALL WE CLAIM ... AND MORE
Miraco Ultra "5" r

' '

stalled yesterday ev
had wonderful n

last night. Think I

tra "6 ia

claim and _.
V. A
Hampshire.
Tenneaaea .

Guaranteed by _
One of the Oldest
Radio Builders

[ULTRA SELECTIVE FIVE TUBE SET IN^JMAHOGANY CABINET]
You can ei
lot of money on sets and sup-
plies by sending coupon today
for our Amazing Special
Offer! It will astonish you.
Big profits easy accepting
orders for Miraco Sets. Only
necessary to order one set to
demonstrateinyourhome. No
agreements to sign no sales-
manship required. The per-
formance of Miraco Sots
does the selling. Greatest de-
mand in the six years we have
been building sets we need

Tested and Approved
by Radio's

Highest Authorities

In the opinion of radio ex-
perts. Selectivity, long dis-
tance reception, clarity of
tone, power and volume have
been amazingly increased
"B" battery consumption is
minimized oscillations are
easily controlled on all wave-
lengths, through use of latest

radioinventions.Among these
are: Duoformers" (ultra low-
loss inductance coils); the
Counter-Balancer" (patent-

ed); flexible wiring which
prevents broken or noisy con-

OfherMiracoLongVistcmjceSets ^/?
75u

p

Wonderfully improved new models in one-tube and
three-tube Miraco Long Distance Seta also ready at
lowerpnces! NewMiraco R-3atonly$27.36 (retail) oper-
ates loud speaker on distant stations. New
one-tube Model R is alsoa record-breaker

Get Special Offer! .,. __
sets work on storagre or dry batteries, are easily
connected and operated. Unmatched values!
Let testimony of users convince you. Write for
literature and Special Offer use coupon.

Jftl theThoofyou want is waiti
Reports from hosts of users in every state prove Miraco sets at rock-bottom factory prie

outperform seta costing up to three times as much. Send for latest literature, SPECIAL
! of additional testimony leaving no doubt that
eta *em Coast to Coast.

'ER and plenty c

"iraco Radio Get

RADIO
GETS'EM
COAST ft

COAST

big
[] Agent

NAME.

ADDRESS........
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TONE
Full, sweet, mellow and
natural, without the

slightest indication of

distortion, is another
achievement that is mak-
ing the APEX SUPER
FIVE the most popular
of all receiving sets.

A
VOLUME

That supplies dance mu-
sic or entertainment
without any loss, is a fea-

ture forwhich theAPEX
SUPER FIVE is world
famed.

A
DISTANCE

Lends added enjoyment
to radio with an inde-

scribable fascination of

tuning-in far away sta-

tions, which is always
possible with the APEX
SUPER FIVE.

Ask your dealer for a demonstra-
tion. Your eyes and your ears will

tell you that APEX stands at the

high point of perfection in both

performance and appearance. $80
without accessories.

Apparatus

SUPERS

APEX ELECTRIC
MFG. CO.

1410 W. 59th Street

Dept. 104

CHICAGO

THE GRID
A Department Devoted to Solv-

ing the Problems of our Readers

QUERIES ANSWERED

WHAT ARE THE VALUES OF THE CONDENS-

ERS, RESISTANCES, AND BALLASTS ETC., FOR
THE RADIO BROADCAST "ARISTOCRAT"?

T. J. L. Lansing, Michigan.

2. WHAT ARE THE CAUSES OF SOME OF THE
NOISES PRODUCED IN MY RADIO SET? CAN
THESE ORIGINATE AT THE STUDIO?
A. W. T. Pompton Lakes, New Jersey.

3. WHAT is THE THEORY OF OPERATION OF IM-

PEDANCE AUDIO AMPLIFIERS?

W. S. Burlington, Vermont.

"ARISTOCRAT VALUES"

THE
following values apply to the "Aristo-

crat" receiver which is shown diagramati-

cally in Fig. i: Ci and C2, .0005 mfd.;

3, .002 mfd.; 4, .0005 to .002 mfd.; C6, .00025

mfd.; 7, C8, and 9, not less than .01 mfd.

Cj is a midget variable condenser and its capacity

approximates .000032 mfd. The values for the

various resistances shown in the diagram, are as

follows: Ri, R2, R3, R4, and R5 are filament

ballasts, and their size will vary with the differ-

ent types of tubes employed. Thus, for tubes

consuming .25 amperes, j amp. ballasts are nec-

essary, etc.; R6, 2 to 4 megohms; Ry, Rg, and

Rn, 100,000 ohms each; R8, approximately I

megohm; R.IOJ megohm; Ri2,j megohm. The
use of condenser Cio often improves the results

but its use may not be essential. Its capacity
will be in the neighborhood of .002 to .004 mfd.

A large capacity condenser of about half a mi-

crofarad will often improve the tone if connected

across the B battery binding posts. In the ori-

ginal RADIO BROADCAST "Aristocrat," single

broadcasting, are often excessively noisy by
induction from neighboring wires. A steady
rushing sound, especially noticeable when the

receiver is tuned to resonance, is often caused

by the generator which supplies the plate po-
tential to the transmitter tubes. This noise is

more or less pronounced on all stations and
continues until the broadcasting is finished and
the stations sign off.

Noise contributed by the ether medium may
be defined as those sounds which are caused by
electrical disturbances between the broadcasting
station and the receiver itself. In this group
are found the disturbing influences of high
tension power lines, violet and X-ray machines,

leaky transformers, electrically operated ele-

vators, sparking motors and generators, trolley

and elevated systems, railway systems and tele-

phone and telegraph wires, and a host of other

electrical contrivances. Electrical impulses from

those undesirable sources usually occur at short

wavelengths and are picked up by sensitive

receivers. Static also comes in this class and is

Regeneration may be Obtained Diner by Variable

l'Tickler or Resistance Shunted Across A Fixed Tidder

SSOO-50.000A

Circuit Enclosed Herein Comprises assistance Coupled
'
Amplifier wtifch may be Ottatred a* a Complete Unit.

Separate Resistor units may be Employed in the Audio Amplifier
'
wherethe Complete Manufactured AmpUfwr n not used "1

H-
Cj

"9
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Made to Last

RADIO
tubes will continue

to be used for many years,

and with careful, intelligent

handling and periodic flashing

with the Burton and Rogers
Tube Flasher they will last for

many years.

So will the Burton and Rogers
Tube Flasher. It is made to

last. I ts genuine Bakelite pan-

els, resistances accurate under

all conditions and wound on

porcelain, baked green enamel

sides; proclaim its quality and
insure its durability.

Electrically its design is based

on fundamental principles and

long experience and experimen-
tation. It is the scientific de-

velopment of an idea not an

unintelligent imitation of some-

thing else. And because what

is made right, loo^s right, it is an

ornament to the accessories of

the most particular radio owner.

YOU CAN DO IT YOURSELF
WITH A

FL-ASHE.R

50

One Model for D. C. or A. C. all cycles
For tubes with thoriated filaments.

BURTON & ROGERS MFG. CO.
755 Boylston Street, Boston, Mass.

If Your Set Won't
Percolate

write us about it. RADIO
BROADCAST is establishing a

special repair department to assist

set builders in getting the best

out of the receivers they build

from plans published in the mag-
azine. Write for complete infor-

mation about this new depart-
ment established for your benefit.

Volume with True Quality!
The value of radio as an entertainer increases only with the realism and quality of

reception. This requires good broadcasting reception and amplification equal to, or

better than, the broadcast range of audio frequencies and a loudspeaker of uniform

response over the same range. Heretofore one of the weak links in this chain has been
the audio amplifier.
But it is now possible with AmerTran DeLuxe audio transformers to obtain faithful,

strong reproduction over a range of frequencies down to the lowest pitched audible

sound. This is nearly three octaves lower than that previously obtained. The deep boom of

the drum, the thrum of the base viol, and the thunder of the pipe organ are reproduced
with startling realism and at no sacrifice of the highest notes within the audible range.
Once tried, the AmerTran DeLuxe will be recognized as setting a new high standard of

excellence in audio amplification.

AmerTran DeLuxe requires no special circuit other than the use of a large
tube in the last stage to prevent overloading at the low frequencies brought
out. It is made in two types.

Price, either type, #10.00 .

We have prepared a booklet describing these and other ^mf
AmerTran products, together with recommendations for

their use. We shall be glad to send you a copy upon request.

AMERICAN TRANSFORMER COMPANY
178 Emmet Street, Newark, N. J.

"Transformer builders for over twenty-four years"

SOLD ONLY AT AUTHORIZED AMERTRAN DEALERS

AmerTran Audio Transformers type AF6 (turn
ratio 5) and AF7 (turn ratio 3H) have been sub-

stantially reduced in price. As before, they are

today the leaders in their class. No changes
have been made in the electrical characteristics

since they were first sold. Either type now $5.00.

Be sure to see the other Amer-Tran ad on page 383

Why not subscribe to Radio Broadcast? By the year only $4.00; or two
years, $6.00, saving $2.40. Send direct to Doubleday, Page & Company,

Garden City, New York.

Write {or information

The new and improved line of

ELDREDGE *
Pocket and Panel

Ammeters - Voltmeters - Voltammeters

ELDREDGE ELECTRICAL CORPORATION
Springfield, Mass.

Established 1892

Dealers:--Address Dept. 5, for information

Tested and approved by RADIO BROADCAST
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Do you know about the

"SUPERUNIT"
FAMILY?

They are all tested assemblies

which make possible the construc-

tion of various sets with no worry
about the location of the parts.

They are all equipped with cushion

sockets and nickeled brackets.

They solve the problem for the

folks who like to build their own
sets.

4-Tube "Superunit
"

Type A for |Standard base,

Type B for UV199, Type C
for UX tubes. Add two

stages of audio for 6 tube

set ............................

f\ fj% /
ij 9

tn

"Superunit-6"
The same as the standard

type, but with two stages

of Thordarson audio
mounted and connected.

Size 5x15 inches

$50
,00

"Superunit" Jr.

4 tubes with low loss plug
in coils, R. F., detector and
two stages of Thordarson
audio '. ....

$

37
.50

Any "SUPERUNIT" can be used

with the S-C Capacity Element

which we manufacture.

NOTE: The S-C Capacity Element is

indicated by Mr. Arthur H. Lynch for the

Radio Broadcast Aristocrat Receiver.

^^ Bulletins on request

Hanscom Radio Devices

WOONSOCKET, R. I., U. S. A.

even when the voltmeter reading is high. Squeals
in this case are caused by one or more dead cells

which are usually not detected unless a volt-

meter reading is taken of each individual cell.

Noises are sometimes caused by the vacuum
tubes themselves. While outwardly they appear

quite satisfactory, it sometimes happens that

their internal elements are not rigidly supported,
and any disturbance in the vicinity of the re-

ceiver may cause these elements to vibrate. This

defect in construction produces a bell-like sound

which has been known to build up in volume and

drown out the program.
A somewhat similar sound may possibly be

produced by placing the loud speaker on top
of the receiver or by pointing the horn in the

direction of the receiver. This may be reme-

died by a slight change in the position of the

horn.

Noises are also caused by dirty prongs of

vacuum tubes or by sockets which do not make

perfect contact. These noises may be over-

come by sandpapering the prongs of the tubes

or by bending up the spring contacts of the

tube sockets.

IMPEDANCE AMPLIFIERS

THE
desire for quality of tone, rather than

excessive volume, is the dominant factor

causing widespread investigation and re-

search work in the quest of an audio amplifier
that will entirely satisfy the critical tastes of the

modern broadcast listener.

Up to recent times, transformer audio ampli-
fiers have been accepted because very little was
known about alternatives. The activity of in-

dependent investigators, however, led to very
fine accomplishments as regards resistance-

coupled amplifiers, yet there is still much to

be found out about this very interesting phase of

amplification work.

Now radio is repeating itself in a swing around

VT-1 VT2

FIG. 2

the circle, and the old-time choke or impedance
audio amplifier is coming into its own again.

Claims are being advanced to prove its partic-

ular advantages and superiority over other forms

of amplification, and improvement has led to the

development of a type of choke coil which has a

satisfactory voltage step-up. Ordinarily, such

amplifier units consisted of a single coil of wire

having an iron core.

Such a coil is shown applied to an audio ampli-

fying circuit in Fig. 2.

To-day, by means of a tap-off on the choke

coil, it is possible to obtain a step-up ratio suffi-

cient to overcome any drop that might take

place in the condenser C. Commercially this

type of choke coil is known as an "Autoformer."

Explaining the function of the circuit in

Fig. 2, the variations in a.c. current in the plate

circuit of the first tube set up a varying electro-

magnetic field in the choke coil; the e.m.f. pro-

duced is impressed upon ihe grid of the succeed-

ing tube through the condenser C, which pre-

vents the B battery potential from reaching the

grid of the second tube.

Note the similarity in this type of amplifier

f Tested and approved by RADIO BROADCAST

to the standard resistance type. In the latter, a

plate resistance unit replaces the choke coil.

Some claim that the resistance amplifier requires

higher B battery voltage to be applied to the

plates of the amplifying tubes, because of the

drop in voltage through the high plate resistance.

However, all tests conducted at the RADIO BROAD-
CAST Laboratory tend to indicate that as low as

ninety volts on the plate of the last stage resis-

tance-coupled amplifier will operate entirely

FIG. 3

satisfactorily. Of course, with the new high-Mu
tubes, greater plate voltages are required.

The new type of choke coil, or impedance am-

plifier, as it is correctly called, employs the auto

transformer system to obtain the desired step-

up. In Fig. 3, P-B indicates the primary or

plate winding of the coil, while G-B constitutes

the secondary. Any variations of the electro-

magnetic field in P-B will cause corresponding
but stronger variations in G-B. The resistance

R, in both types of choke amplifiers, prevents
excessive negative charges from piling up on the

grid of the tube, by providing a leakage path
back to the negative side of the filament. Or-

dinarily, the grid should be maintained at a

negative potential in respect to the filament, and

often a C battery is employed for this purpose;

this, so that the tube may function on the proper

part of its characteristic curve.

Several types of impedances suitable for use

in an amplifier of this type, are finding their way
to the radio market, and there are some com-

panies, such as the Acme, General Radio, Don-

gan, Amertran, Thordarson, and National, that

are either making such coils or have on stock a

coil which may readily be employed in this

capacity.

The experimenter may have an old trans-

former whose primary is burned out, in which

case the secondary may be connected as in Fig. 2

to form quite an efficient choke coil for such an

amplifier.

An important feature of the choke amplifier is

the selection of a suitable isolating condenser,
as C i is termed. If this condenser is too

small, it will by-pass some of the higher frequen-
cies. One on the order of .5 or i mfd. should be

employed for satisfactory reproduction.

WHEN WRITING TO THE GRID

A TYPEWRITTEN letter, written on one
* side of the paper only, is to be preferred.as it

aids in the quick formation of a satisfactory reply.

Don't fail to send a stamped addressed envel-

ope with your inquiry.

Don't send a second inquiry about the first.

Don't include questions on subscription orders

or inquiries for other departments of Doubleday,

Page & Company.
In asking questions give us all the information

that will aid in advising you. If the question
relates to apparatus described in RADIO BROAD-

CAST, give the issue, page number, and figure

number of the circuit diagram, etc.
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Technical Booklets

Worth Reading
Cardwell Quality Radio Parts are

standard. Write for Bulletins on

any or all of the following. They
give a liberal education on radio

theory and practice:

51 Variable Condensers
52 Special Condenser Types
55 Cordweve Coils (on press)

56 Transmitting Condensers
71 Equitrol Dials

36 Engineering Service

37 Audio Transformers
82 Professional Set Builders Plan

85 Straight-Line Condensers
60 Dealer Electrotypes
72 Exclusive Dealer Agencies

PLEASE BE SURE TO CHECK BULLETINS
IN WHICH YOU ARE INTERESTED.

ALLEN D. CARDWELL
Manufacturing Corporation
81 Prospect St. Brooklyn, N. Y.

Antiques
interiors, houses,

gardens, travel,

sports, horses,dogs,

blooded cattle

all these are in

Country Life
A Doubleday, Page Magazine

Limited Supply at Newsstands

FAHNESTOCK
CONNECTORS
Popular Wherever
Radio is Used!

Antenna Connector
Eliminates splicing

and soldering of
wires. Snap larger
connector over an-
tenna wire ; insert
lead-in wire into
smaller clip and a
perfection connection
is the result.

Made of the finest

quality Phosphor
Bronze.
PRESSv

Ground Clamps
Eliminates solder-

ing, easily attached.
Made from soft

copper % it wide with
a phosphor bronze
spring binding post,
also a screw and nut
attached.

FAHNESTOCK
ELECT.CO-

N.Y.

9&eAMSCO
ALLOCATING
CONDENSER

IT SAVES SPACE/
This straight line frequency condenser is a space-saver in the radio

cabinet ... It can usually be substituted for the old time conden.
sers in existing sets ... Once installed, it revolutionizes your
ideas about tuning ... Those Amsco half-a-heart-shaped

plates add Kilocycles at the rate of ten to each dial divis-

ion giving "a station for every degree". . . AH wave-

lengths high or low on the scale tune in with

equal ease . . . Amsco allocation of the sta-

tions is uniform and correct to within a

fraction of 1% ... Insist on Amsco
Allocating Condensers ... Made
in six space-saving models, three

Single and three Siamese, at

very reasonable prices.
Amsco Products, Inc.,

Dept. E
Broome &. Lafayette Sts.

New York, N. Y.

AMSCO PARTS
Write for our booklet, "The Heart of
the Hook-up" for full details and prices
of the entire Amsco line. Amsco for
Excellence.

DEAFNESS IS MISERY
GOOD HEARING A JOY

Millions of people know that, but Multitudes of
, persons with defective hearing and Head Noises
"

are again enjoying conversation, go to Theatre and
Church because they use Leonard Invisible Anti-

'

septic Ear Drums, which are Tiny Megaphones
fittingin the Ear entirely out ofsight. Nowires.no

, batteries, no head piece. They are Unseen Comforts,
and inexpensive. Write for booklet and sworn
statement of the inventor who was himself deaf.

&. O. LEONARD, Inc., Suite 151 70 5th Ave., New York

RADIO RENCH
Piv* IItone
nd . hind]

22'/2 Volt

un-acid

everlasting

rechargeable

"B"

Storage Battery

$
2.95

includes
chemical

illlllf >' H ,,!> !> I'lIP

IttWtFV STOW6E
45 volts 15.25, 90
volts $10.00, 1125$
volts $12.50, 135

volts |U. 75, 157%
volts $16.80.

Truly the biggest buy today. Easily charged on any current includ-

ing 32 volt systems. Any special detector plate voltage had. Tested
and approved by leading authorities such as Popular Radio labora-
tories. Over 3 years sold on a non-red tape 30 day trial offer with
complete refund if not thoroughly satisfied. Further guaranteed 2

years, Knock-down kits at greater savings. Complete "Hawley"
"B" Battery Charger $2.75. Sample cell 35c. Order direct send no
money simply pay the expressman cost on delivery. Or write for

my free literature, testimonials and guarantee. Same day shipment*.

B. Hawley Smith, 312 Washington Ave., Danbury, Conn.

Tested and approved by RADIO BROADCAST
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3&tng tn tjje

Jgeto fear!!
Listen to the clear tinkling bells on the

frosty midnight air at the stroke of 12.

Why Not Use
the "B" Rectifier?

Rhamstine* "B" Rectifier

$<525Only

(Tube not included)

A Rhamstine* "B" Rectifier eliminates "B"
Battery troubles, converts alternating cur-

rent ( 1 10 volts) into direct current, and
assures a continuous flow of power through
Radio receiving set at a constant voltage.
The "B" Rectifier gives you better reception
and reproduces the original sound in all its

natural fullness. Its efficiency will amaze
you. Endorsed by Radio Manufacturers and
Dealers. Why not get one? Sold on assured
satisfaction you can depend upon Rhams-
tine* quality and performance. Send no
money. Just check the coupon.

Why Buy New Tubes?
A Rhamstine*
Tube Booster will

re-energize the fila-

ment and repro-

duce the clear tones,

and give better

volume and recep-

tion. A few min-

utes, once a month,
will re-create the

energy in the old

tubes and make
them just like new.

Tube Booster

Only

Works on any
A.C. no- 1 20 volts,

50-133 cycles-2OiA
or 199 type tubes.

Mail the Coupon To-day

J. THOS. RHAMSTINE* (i)

506 E. Wood bridge, Detroit, Mich.

Please send me
D Rhamstine* Tube Booster at $6
D Rhamstine* "B" Rectifier at 25
by express C. O. D. subject to inspection. If I am
not entirely satisfied with the "B" Rectifier I will re-

turn it to you in five days and receive a refund of the
full purchase price.

Name. .. ,

Address . .

City . . . .

J. THOS. RHAMSTINE*
Radio and Electrical Products

506 E. Woodbridge St., Detroit, Mich.

THE BEST IN CURRENT RADIO
PERIODICALS

The Third Installment of a Useful Classified Sur-

vey of Material Appearing in the Radio Press

By E. G. SHALKHAUSER
How This Survey Can Help You

HOW often have you looked for information contained in some article which you recall hating

read months ago the description of the Browning-Drake receiver, or the measurement of

losses in inductance coils, for example? After looking through probably several issues of a do^en dif-

ferent publications, you either give up or become interested in something altogether different.

When data is wanted on some particular subject, a systematic file of subjects and titles becomes a

real radio encyclopedia. Instead of having merely the title of an article given, which often is misleading,

a summary of the contents gives all the information. These surveys cover the radio field as gleanedfrom
material in to-day's periodicals. They will always serve as a future reference-guide to all who are

interested in the science of radio, whether engineer, manufacturer, dealer, experimenter, or listener.

To be of practical value and easily accessible, these surveys should either be filed in a scrap book, or,

better still, be pasted on individual cards and filed according to numbers, or alphabetically. In the

matter of classification of articles, the Bureau of Standards circular No. i )8 has been followed. This

may be obtained from the Government Printing Office, Washington, District of Columbia, for ten cents.

In addition, each abstract has certain key-words placed at the upper right, which may be used for
the purpose of filing articles alphabetically.

With this series of surveys we hope to aid our readers and help them through many difficulties

which they no doubt have often experienced. In future we will give information and references to

articles previously surveyed upon receipt of a stamped and self-addressed envelope.

Following is the series of headings, made up according to the Dewey Decimal System used in the

Bureau of Standards circular No. 138:

VSt

Rooo RADIO COMMUNICATION IN GENERAL.
Under this heading will appear all subject

matter pertaining to laws, regulations, history,

publications, etc., which deal with radio in a

general way.

Rioo PRINCIPLES UNDERLYING RADIO COM-
MUNICATION.
Here will be given the phenomena of radio

waves, their underlying theory of propagation,
the principle of antenna and counterpoise, de-

sign and characteristics of vacuum tubes and
their behavior in circuits, types of circuits, trans-

mitting and receiving apparatus and their prin-

ciples of operation.

Raoo RADIO MEASUREMENTS AND STANDARDIZA-
TION METHODS.
The various known methods which have been

used in measuring frequency, wavelength, reson-

ance, capacity, inductance, resistance current,

voltage, dielectric constants, and properties of

materials, will be mentioned here.

Rjoo RADIO APPARATUS AND EQUIPMENT.
A description of various types of antennas

and their properties, the use of the electron tube

in various types of receiving and transmitting
sets, other methods of transmission of signals,

various detecting devices used in reception,
instruments and parts of circuits, come under
this heading.

R400 RADIO COMMUNICATION SYSTEMS.
The spark, modulated wave and continuous

wave systems in transmission, beat and other

methods of reception, wired wireless, automatic

printing, the buzzerphone and Fullerphone, will

be given here.

R5Oo APPLICATIONS OF RADIO.
To aviation, navigation, commerce, military,

private and broadcasting, and the specific infor-

mation under their headings, are referred to here.

R6oo RADIO STATIONS.
The operation, equipment, and management

of radio installations, both transmitting and re-

ceiving, the testing, the rules and regulations

concerning stations, the reports and bulletins

issued, will follow under this heading.

Ryoo RADIO MANUFACTURING.
Data relative to costs and contracts of radio

equipment from raw material to finished product,

including factories, tools, equipment, manage-
ment, sales and advertising, follows here.

R8oo NON-RADIO SUBJECTS.
The matter of patents in general; the mathe-

matics and physics, including chemistry, geology
and geography; meters of various kinds; all

information not strictly pertaining to radio

but correlated to this subject, will be found

under this heading.

Rooo MISCELLANEOUS MATERIAL.

A Key to Recent Radio Articles

R333- THREE-ELECTRODE TUBES. VACUUM TUBES,
Life Testing

Proceedings I.R.E. Oct., 1925, pp. 625-645.
"Life Testing of Tungsten Filament Tnodes," W. C.
White.

Triodes are life-tested primarily as an aid to the manu-
facturers in proving their performance and useful length
of service rather than to obtain any average life figure.

The apparatus employed and its method of operation,
together with the procedure in handling the data, is next

described. Actual results obtained are given to illustrate

the methods used. These results are outlined in the form
of tables and curves. One point emphasized throughout
the paper is that triode life is just as much a variable factor

as other factors, such as electron emission or impedance.

R43O. INTERFERENCE ELIMINATION INTERFERENCE,
Popular Radio. Oct., 1925, pp. 318-323. General.

"How to Improve Broadcast Reception," (. V. Hogan.
Part VII.

The question of interference in broadcast reception is

taken up from the receiver standpoint. _
The receiving

set can be made very selective by proper choice of apparatus
and good arrangement of parts. Various primary and

secondary circuits are discussed in detail, and their advant-

ages and disadvantages noted.

*tr Tested and approved by RADIO BROADCAST

Ruo. RADIO WAVES. MAGNETISM OF
EARTH AND WAVES

Popular Radio. Oct., 1925, pp. 309-316.
"How Earth Magnetism Affects Radio Waves," H.

Nichols and J. Schelleng.
The discrimination made against waves of different fre-

quencies by the medium through which they travel, has

changed our ideas of wave propagation within recent years.

The atmosphere is supposed to have a marked effect on

electromagnetic waves, much as a glass prism has on light

waves. Because electrons move in the magnetic field of

the earth, we would expect them to be affected by this field.

Such an effect seems to be particularly noticeable at about

1199 kilocycles (250 meters), and the much-discussed

question of fading may be explained in this way.

Ri34-4 REGENERATIVE ACTION OSCILLATIONS

Popular Radio. Oct., 1925, pp. 388-300. AND
REGENERATION.

"The Prevention of Oscillation and Control of Regenera-
tion in R. F. sets."

Radio frequency receivers usually have the tendency to

oscillate at some frequency, especially if more than one

stage is used. Several methods are described which can be
used to prevent such undesirable noises. Diagrams are
added to aid in applying these remedies
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A new line of

COIL UNITS
USING

HEXCELL COILS

Complete set of coils for
Roberts circuit, List Price $6.

List Price
3 circuit HEXOELL tuner 200-575

meters $3.00
Complete set of HEXOELL coils

for Roberts circuit 6.00
Complete set of HEXCELL coils

for Browning-Drake circuit
with new improvements 6.00

Short wave HEXCELL extra low
loss 3 circuit tuner 40-115 me-
ters .. .3.50

We have put real electrical and mechanical
engineering into our inductances. Partic-
ular attention is given to efficient operation
at the lowerend of the Broadcast Wave Band.
Our coils are finished in beautiful silk
shades, each coil having a different color.
Highly polished bakelite and nickel mount-
ing parts used. Merchandise packed in at-
tractive boxes.

A live line for live dealers

Liberal jobber and dealer discounts

Write for information

EASTERN ELECTRIC Si MAN-
UFACTURING COMPANY

Providence, Rhode Island

Licensed manufactures of Zig-Zag Coils

Antiques
interiors, houses,

gardens, travel,

sports, horses,dogs,

blooded cattle .

all these are in

Country Life
A Doubleday, Page Magazine

Limited Supply at Newsstands

ACMEWIRERADIOPRODUCTS

Flexible Celatsite

Flexible stranded wire for "point to point"
and sub-panel wiring latest method of wir-

ing sets. Five colors, black, yel-

low, green, red and brown,
one for each circuit.

Twenty-five foot coils.

Stranded Enameled Antenna
The best outdoor antenna you can put up. 7 strands
of enameled copper wire; maximum surface for recep-
tion. Enameling prevents corrosion and consequent
weak signals. 100, 150 or 200 ft. coils, boxed.

t i,

Original Celatsite Wire
Celatsite is a tinned copper buss bar wire with a non-inflam-
mable "spaghetti" insulation in five colors. Supplied in 30
inch lengths.

Flexible Varnished "Spaghetti"
A perfect insulation tube for all danger points in set wiring.
Costs a little more and is worth a lot more than the cheaper
substitutes offered. Black, yellow, red, green, brown; for wires
No. 10 to No. 18. 30 inch lengths.

Celatsite Battery Cable

For connecting A and B Batteries (or current
supply) to radio set. Silk braid covering 5
flexible Celatsite wires 5 feet long a differ-
ent color for each terminal. Prevents messy
wiring and "blown" tubes. Adds greatly to
the appearence of your set.

Send for Folder

THE ACME WIRE CO., Dept. B
New Haven, Conn.

tACME

High Grade

SETS BUILT TO ORDER
Repaired Adjusted

Specialists in Hammarlund-Roberts,
Roberts and Super-Hets
RADIO RESEARCH LABS.,

154 Nassau Street New York City

RADIO DEALERS
Send for our catalogue

New Circuits New Parts

Silver-Marshall Distributors

VAN-ASHE RADIO CO.
202 N. 10th St. St. Louis, Mo.

This is a good time to subscript for

RADIO BROADCAST
Through your dealer or direct, ty the year only $4.00

DOUBLEDAY, PAGE & CO. GARDEN CITY, NEW YORK

CondLeirsers
Prevent "B" voltage fluctuation

Allow undistorted amplification

Make possible full bass tones i

Improve reception with "B" ^
Supply Units.

Made in fa, $, \, I, 2, 3 and 4 Microfarad sizes

Order from Your Jobber
POTTER MANUFACTURING COMPANY

North Chicago, Illinois

Tested and approved by RADIO BROADCAST
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SUPREME
IN

PERFORMANCE

Speed Tubes will bring the

voice of radio to you from

either local or distant stations

with tonal perfection.

The marked Superiority of Speed
Tubes is Traceable to engineering

skill a year ahead of the times.

Speed Tubes are sold under a worth

while guarantee.

CABLE SUPPLY CO.
907 Broadway,
New York City

Representatives Everywhere

TYPE
199

R56o. MILITARY. WAR AND RADIO.
Popular Radio. Oct., 1925, pp. 301-308.
"Radio and the War Menace," Bruce Bliven.
Radio is considered as being one of the most powerful

agencies either for war or peace among nations. The sooner
it is harnessed for the purpose of maintaining peace the
less likely are we to use it as a means of destruction. A
common language is sought among nations so that broad-
cast programs will be understood by all. Radio should be
used to help in disseminating new ideas and to foster a

proper attitude among constituents. On the contrary,
it may serve as a spreader of much wrong propaganda and
be able to do much harm. Thus radio exists as a great
force ready to be used either for good or evil.

R382. INDUCTORS. COILS,
Low Loss,

Popular Radio. Oct., 1925, pp. 326-329.
"What Makes a Low Loss Coil?" Charles Burke.
A comprehensive discussion on the relation of inductance

to high frequency resistance is presented. What size wire
is best to use at definite frequencies, what shape of coil

is best and how it shou|d be constructed these are questions
considered. The specifications for coils of highest efficiency
are presented, various forms of coils being shown in photo-
graphs.

VJ
P

. BROADCASTING.
opular Radio. Oct., 1925, pp. 334339. STUDIO

SECRETS
"Secrets of the Studio," Paul Godley.
Much effort is being expended in improving the quality

of programs coming from the broadcast studio. To secure

good reproduction at the receiver, both transmitter and
receiver must show little or no distortion. At the studio
much intensive work is done to insure the best transmission
possible from the artists. Better microphones, better
circuits, and better apparatus for modulation, have im-

proved broadcasting.

CONDENSERS. CONDENSER
Popular Radio. Oct., 192^, pp. 340-345. LOSSES.
"How to Compare Losses in Condensers," S. Harris.
The question of condenser losses, and the method of

testing condensers, is discussed. Various tests used in

making comparisons of condenser losses have resulted in
the drawing of wrong conclusions. The curve showing
effect of resistance with change in frequency for a 500 mfd.
condenser emphasizes the

point
to be considered. Con-

densers should be tested for fosses not at a thousand cycles,
but at frequencies for which they are to be used, in order
to determine their efficiency and characteristics.

R 1 34.75. SUPER-HETERODYNES. SUPER-HETERODYNES
Popular Radio. Oct., 1925, pp. 350-363. Single Control.
" How to Build the New Super-Heterodyne With a Single
Control," J. McLaughlin.

The operation of an eight-tube super-heterodyne from
a single dial is here described. Complete details include
circuit diagram, parts to be used, layout of the set, and
instructions for wiring and testing.

R5I4- RADIO COMPASS. COMPASS,
Radio. Oct., 1925, pp. loff. Radio
"Piercing Neptune's Shroud," V. G. Mathison.
A sketch of an actual occurrence aboard an American

liner, is given, showing the extreme value of the radio

compass. The author then goes into details concerning
theory and the practical uses of the radio compass during
fogs at sea. The compass designed by Roister, and built

by the Federal Telegraph Company, is shown. Many
difficulties had to be overcome in order to obtain absolutely
reliable results under any and all conditions, and some of
these are mentioned. Diagrams of the set and photographs
of the compass are shown.

R 376.3. LOUD-SPEAKING REPRODUCERS. HORNS.
Radio. Oct., 1925, pp. i8ff.
"
Limitations of Horn Type Loud Speakers," Dr. J .

Minton.
A series of curves showing the relation of frequency of

sound waves and sound pressures coming from horns of
various shapes and sizes are presented. The curves are

interpreted by the author. These so-called "response-
frequency" curves show considerable variation, the best
kind of a horn giving a high flat curve.

R34i. DETECTORS, RECTIFIERS. DETECTORS.
Proceedings I.R.E. Oct. 1925, pp. 611-623.
"Detecting Characteristics of Electron Tubes," H. M.
Freeman.

It is pointed out that, owing to the progress of the radio
art, the opinions heretofore held as to the importance of the

part played by detector efficiency in a receiving set are in

need of revision.

Taking the well-known analysis of the operation of a
detector tube with condenser and grid leak, curves are
derived from the static characteristics of a typical general
purpose tube, showing the performance of the tube as a
detector under certain conditions of operation.
A method is described of measuring the output of a

detector tube with a standard incoming signal, and experi-
mental results obtained with the tube used for deriving the
curves are compared with those obtained from theoretical

considerations, showing that the method can be used to give
a true picture of the effect on detector efficiency of variations
in operating conditions.

Sample curves are given, showing the wide variations
obtained in the efficiency of certain types of standard
tubes by relatively slight changes from the customary
operating conditions, ami also the variations in efficiency
of a number of similar tubes under normal operating
conditions.

R6n. LONG WAVE STATIONS. STATIONS,
Proceedings I.R.E, Oct 1925, pp. 570-588. Warsaw,
"Transoceanic Radio Station, Warsaw, Poland," W. G.

Lush.
A brief history and description of the Warsaw trans-

oceanic radio station, as constructed and installed for the
Government of Poland by the Radio Corporation of

America, is given. A technical description of the details

of the system used is not presented, as the system is similar

in all respects to that in use in the United States by the
Radio Corporation. Several photographs show the gen-
eral plan of the station and the equipment.

Tested and approved by RADIO BROADCAST
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{ROPE-CORE

A marvelous, new aerial that is guaranteed
to give greater distance, easier tuning, more
perfect selectivity. Consists of pure copper
ribbon, heavily enameled, wound around
sturdy, weather-proof rope. Try this new
aerial for better reception.

*50
ft. #3.00 100 ft. #5.00

75 ft. 3.85 150 ft. 7.00

ACORN WINDOW
LEAD-IN

Fits into sash as pic-
tured. Made of pure
copper ribbon J^ inch

wide, heavily enameled
by special process.

Triply insulated with

waterproofed fabric.
Thousands of users rec-

ommend them for satis-

factory service. Each 35c. (Unenameled
25c.)

ACORN MASTER-SWITCH
Instantly connects your Battery to charger
or to your receiver.

Single socket type, #5.00.
Double socket type, #6.25.

(For use with B-Eliminator)

Send for circulars on Acorn Products.

Dealers Write for Discounts Jobbers

Acorn Radio Products Co.
708-A W. Madison St. Chicago

400 CENTS RESISTANCE
is the subscription price to

Radio Broadcast for one year.
This is less than the cost of a

good low loss variable con-

denser. Let us enter your
subscription to begin with the

next issue.

Send $4.00 with your name
and address to Radio Broad-

cast, Garden City, N. Y.

jjiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!;

GENUINE
BAKELITE

Radio
Panels
We cut, drill and engrave for

you Radio Panels of genuine
Bakelite.

Send rough sketch for
estima re. A properly drilled

and engraved panel ready for

mounting is half the job of
construction. Plain panels
shipped C. O. D. same day
order is received. Write for

New Catalog on Radio
Panels, Tubes and Rods
all of genuine Bakelite.

STARRETT MFC. CO.
521 South Green St.

CHICAGO

rnllllllllllllllllllllllllllimilllllllllllimillllllllllllllllllimilllllllllllllllllliililliiiillillllllr;

A Real Power Transformer
The modern home may now utilize its electric service for the operation
of a Radio Receiver. Reception is greatly improved when efficient B and
A eliminators are employed to use this steady power.
The AmerTran Power Transformer Type PF-45, 65 VA 60 cycles 110 volts primary,

450-8/4-8/4 secondary, is intended for use in converting the standard 110 volt, 60 cycle

alternating house lighting current to a higher voltage for the plate and low voltages for

filament supply. It can be depended upon to give good results when used in connection
with the different tubes now available and is designed with the usual margin of safety.
It is a real power transformer, in design, construction and usefulness.

The AmerTran Power Transformer Type PF-52 is another transformer of

the AC Power Type similar to Type PF-45 except that it has a plate wind-

ing for 525 volts AC and a metal ground shield between the primary and
secondary windings.

PRICE, Type PF-45, 15.00 Type PF-52, #18.00

We have prepared a booklet describing these and other
AmerTran products, together with recommendations for

their use. We shall be glad to send you a copy upon request.

AMERICAN TRANSFORMER COMPANY
178 Emmet Street, Newark, N. J.

"Transformer builders for over twenty-four years"

SOLD ONLY AT AUTHORIZED AMERTRAN DEALERS

I

The AmerChoke Type 854 is a choke coil or im-

pedance of general utility designed primarily for
use in filter circuits. It hasa current capacityupto
60 milliamps. and a no load inductance of approxi-
mately 100 henrys at 60 cycles. Price $6.00 each
Be sure to see the other Amer-Tran ad on page 377

Order your copy of Radio Broadcast from your
news dealer or radio store. Make sure that he
reserves a copy for you each month. If your
favorite radio store does not stock the magazine
write us giving name of radio dealer and address.

LAI m
/be Distortionless Jfmpli/tcatlon.

As transmitting Grid leaks, they are made in

special sizes and are not afraid of power. Dissi-

pate
10 watts. Four standard sizes $1.50 each.

Special resistances $2.50 each.

Crescent Radio Supply Co. 1-3 Liberty St., Jamaica, N. Y.

Why not subscribe to Radio

Broadcast? By the year only

$4.00; or two year, $6.00,

saving $2.40. Send direct to

Doubleday, Page & Company,
Garden City, New York.

LEARN THE CODE AT HOME with the OMNIGRAPH
graph

ListinThe Omni-
urill do the tracking"

THE OMNIGRAPH Automatic Transmitter will teach you both the Wireless and Morse Codes right
Jn your own home quickly, easily and inexpensively. Connected with Buzzer, Buzzer and Pbon*
or to Sounder, it will send you unlimited messages, at any speed, from 5 to SO words a minute.

THE OMNIGRAPH is not an experiment. For more than 15 years, it has been sold all over the world
with a money hack guarantee. The OMNIGRAPH is used by several Depts. of the U. S. Govt. in fact,
the Dt>pt. of Commerce uses the OM>IGRAPH to test all applicants applying for a Radio license. TheOMNIGRAPH has been successfully adopter! by the leading Universities, Colleges and Radio Schools.

Send for FREE Catalogue dcscrlhliie three models. DO IT TO-DAY.
THE OMNIGRAPH MFG. CO., 1 3C Hudson St. New York City

If you own a Radio Phone set and don't know the code yow are missing most of the fun

Tested and approved by RADIO BROADCAST
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Whether You

Buy or Build

Insist on EBY Cushion Sockets

most important elements in any set are

the tubes. There's no getting around that!

And what else but the sockets are responsible for

the life and efficiency of those tubes? Whether

you build or buy see to it that the tubes in your
set are mounted on EBY Cushion Sockets.

The design of this revolutionary socket provides
a three-point wiping contact on each of the four

tube prongs. Each spring clip acts as a shock-

absorbing cushion for the tube and is securely

riveted to the base eliminating all microphonic
noises and protecting
the tube against damage
from vibration.

Furthermore, EBY
Cushion Sockets, which

are now ready for de-

livery, fit all standard

tubes including the new
UX.

Manufacturers, jobbers and
dealers write for complete

information

Here is the socket that many
of the foremost manufact-

urers and set builders depend
on for 100% tube efficiency

and protection. You
/?/"|

can get them at most

good dealers for Each

H. H. EBY MFG. COMPANY
Makers of EB Y Quality Binding Posts

4710 Stenton Ave. Philadelphia, Pa.

R431. STRAYS.
Radio.

INTERFERENCE.
Oct., 1925, pp. lyff.

"How to Reduce Interference," L. W. Hatry.
Most receivers in use to-day employ the untuned primary

method of reception. This is undesirable from several

standpoints. A method whereby greater selectivity can
be obtained, is described, by adding a loading coil to the
antenna circuit. This will permit rough tuning of the
antenna circuit and insure much better reception.

Ri27. ANTENNA CONSTANTS. ANTENNA
Radio. Oct., 1925, pp. 2ofT. CONSTANTS
"How Antenna Characteristics Affect Reception,"
K. B. Morcross.

A
description

of the effect of resistance, capacity, in-

ductance, direction, height, length and surroundings, of an
antenna on transmission and reception of ether waves, is

given. Various types of antennas are discussed, and
equations are presented and interpreted for the benefit of
the less experienced in the radio art.

Rn4-4. REGENERATIVE ACTION. OSCILLATIONS
Radio. Oct., 1925, pp. 22f. IN SETS.
"
Elimination of Oscillations in R. F. Amplifiers,"
Dr. Buchbinder.

An analysis of the causes of oscillations and several of
the methods used in preventing oscillations in radio-

frequency amplifiers is given. Three general methods
are employed usually: i. Decreasing the amplification
efficiency through losses; 2. Reducing stray magnetic
and electro-static fields; 3. Using balancing-out arrange-
ments. The last method is suggested as being the best be-
cause it leads to sensitive and selective receiving.

Ri45. REACTANCE145. KEACTANCE
Radio. Oct., 1925, pp. 24f.
"How Radio Circuits Work," G. F. Lampkin.

REACTANCfc
DIAGRAMS

inductance in radio circuits is presented. Graphs and
concrete examples of the application of various equations
to typical radio circuits brings this much misunderstood
and difficult information within the grasp of the average
experimenter.

R384- 1 . WAVEMETERS WAVEMETER.
Radio. Oct., 1925, pp. 2gff.
"A Detecting, Oscillating and Modulating Radiocast

Wavemeter," E. E. Griffin.

The construction and operation of a simple wavemeter.
which may be used as a receiver, a modulator, or an oscilla-

tor, is given. In design and general arrangement it

resembles any ordinary one-tube receiving set, but its uses

are many. Method of calibration and testing is given.
Its many uses in measuring constants of radio apparatus
make this one of the best laboratory instruments for any
radio worker.

R42O. MODULATED WAVE SYSTEMS. MODULATING
Radio. Oct., 1925, pp. 31-32. SYSTEMS.
"Plate and Grid Modulation Systems," L. Grignon
and F. Jones.

A constant carrier frequency is modulated by either a

decrease in antenna current (Heising system) or a decrease
or increase in antenna current (grid modulation system).
The theory underlying these two methods, their advantages
and disadvantages on the broadcast range of wavelengths,
as discussed, lead the authors to believe that the grid

system of modulation is the better. Circuit diagrams and
data are given for the benefit of those wishing to try out
these two systems for comparison.

R35i. SIMPLE OSCILLATORS. OSCILLATOR.
Radio. Oct., 1925, pp. 33~34- Quart;.
"A Quartz Crystal Oscillator," D. B. McGown.
A description of this new form of instrument, used as a

standard of wavelength, and information on the construc-
tion of such an instrument, is given. The Hartley circuit

is used. The
parts

that enter into the building of this

oscillator are all standard and easily obtainable. It can be
used as any other oscillator. Its accuracy is said to be
much greater than ordinary forms of oscillators.

R342.6. RADIO-FREQUENCY AMPLIFIERS. RECEIVER,
QST. Oct. 1925, pp. 8-11. Fellogg-RFL.
"A True Cascade R. F. Amplifier," Dr. L. M. Hull.

According to Mr. H. Snow's experimental study, the

so-called intermediate-frequency amplification in super-
heterodynes, using three tubes, will not give a voltage

gain of more than from 800 to 1000. A marked "tapering-
ofT" effect is usually apparent. Straight cascade one-way
stages were tried at 750 kc. with a voltage gain, starting
with seven, of seven times for each tube used. Five tubes

gave an amplification of more than 16,000. A description
of the set, its peculiarities of construction, and a circuit

diagram are given. The instrument is very selective and
has but two controls.

Rii3- TRANSMISSION PHENOMENA. SHORT WAVES.
QST, Oct. 1925, pp. 12-21. Characteristics of

"Wave Propagation at High Frequencies," Dr. A. H.

Taylor and E. Hulbert.

This article contains a detailed discussion concerning'! he

probable condition of the upper ionized atmosphere and
its effect on the propagation of waves at high frequencies,

lonization, de-ionization, wave-energy losses, absorption,

skipped distances and their cause, effects due to frequency
changes, day and night transmission these are subjects
taken up in turn and discussed in a very clear manner.

Experimental evidence substantiates most of the statements

made, curves and diagrams serving to illustrate points in

question.

Roo5- EXECUTIVE, ADMINISTRATIVE.
PERSONNEL. AMATEURS LINKED
QST. Oct. 1925, pp. 22-24. WITH THE ARMY.
"The Army links up with the Amateur."A.R.R.L Plan.

A plan whereby amateur stations located in the United
States will cooperate with the United States Signal Corps
for a four-fold purpose: i. To have channels available in

case of emergency; 2. To have channels available for

civilian components of the army; 3. To have operators
available trained in army methods; 4. To have contact

available between operators and Signal Corps for the

exchange of new ideas in experimental work. The plan of

affiliation is given verbatim.

Tested and approved by RADIO BROADCAST
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DOLLAR VALUES

The

RADIO BROADCAST
Series of

KNOCK-OUT RECEIVERS
Nine Receivers

Fully Described

Additional Fxplanatory Notes
on Coils, Tubes, Neutralisation,

Two-Element and Crystal
Rectifiers

PHE AUTHORS who have contributed the wealth
-- of information and constructional data con-

tained in this book are well-known for their past

works. Read what Walter Van B. Roberts,

Bouck, Brennan, Kenneth Harkness and Dr. L. M.
Hull have to say about Reflex "Knock-Outs."

$ DOLLAR VALUES

$ DOLLAR VALUES $

How to Make the

Radio Broadcast Knock-Out
Four-Tube Roberts Receiver

Two Full-Sized Blue-Prints
Shoicing the Constructional and
Wiring Details Accompany
the Instruction Book

A Non-Radiating
Receiver, Easy to

Build and Operate

IN
THIS BOOK John B. Brennan, Technical Edi-

tor of RADIO BROADCAST, tells how to make a
Four-Tube Receiver having excellent tone quality
characteristics. Since September, 1924, this re-

ceiver has commanded the attention of thousands
of readers of RADIO BROADCAST and it is still

going strong. The blue-prints, which are full-^ze,

enable you to easily construct
this economical receiver.

DEALERS:
RADIO BROADCAST will

tell you how to make sales
that stay sold. Write to
us for our proposition.

DOLLAR VALUES $

How
RADIO RECEIVERS WORK

by Walter Van B. Roberts,
B. S., E. E., Ph. D.

The Up-To-Date Radio For the Radio Constructor
Easily Understandable and Experimenter

Profusely Illustrated

T TF.RF. ARE SOME of the topics discussed in this

-*- *- Book : Electrons, The Volt and The Ohm,

Impedance, Transformers, Simple Receivers, Re-

generative Circuits, Loud Speakers in General,

The Reason for the Super-Heterodyne, Problems

of "Super" Design, Radio Tubes, Etc.

This is a six-chapter book that deals with up-to-

date apparatus, and modern circuits. 53 pages,

65 Illustrations.

How to make

RADIO BROADCAST'S
ARISTOCRAT RECEIVERS

by Arthur H. Lynch

THE
BUILDER has his choice of two types of

Aristocrat Receivers and the blue-prints which

are full-sized show complete wiring, location, and
constructional details. These prints are accom-

panied by an instruction pamphlet prepared by
Arthur H. Lynch, Editor of RADIO BROADCAST.

The receivers embody the most modern features

of circuit design such as a neutralized radio-fre-

quency amplifier, regenerative detector, and three-

stage resistance-coupled amplifier. Provision is

made for the use ofhigh-Mu tubes with high voltage
and proper grid bias on the last audio amplifier.

GET ALL FOUR OF THESE DOLLAR VALUES FOR THREE DOLLARS, OR, SINGLY AT ONE
DOLLAR EACH. THIS IS THE BIGGEST RADIO LITERATURE OFFER MADE IN MANY A DAY!

RADIO BROADCAST,
Garden City, New York.

Gentlemen: SEND ME
1 ALL FOUR DOLLAR VALUES FOR THREE DOLLARS ENCLOSED.
2 The RADIO BROADCAST Series of Knock-Out Receivers, for $1.00, enclosed.
3 The RADIO BROADCAST Knock-Out Four-Tube Receiver Blue-Prints and Book for $1.00, enclosed.

4 How To Make Radio Receivers Work, for $1.00, enclosed.

5 How To Make RADIO BROADCAST'S Aristocrat receivers, for $1.00, enclosed.

Name

B.B.E. Address
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Superadio Receiver
5 ^M^BI^B^ Many

New

Fea-
Tubes

Dials Licensed Under
Reactodyne Agreement

tures

$56

DISTINCTLY
new engineering has produced in the Supera-

dio a distinctly new type of Set with a richness of tone

quality absolutely unequalled. S. L. F. condensers, tuned radio

frequency with individual R. F. tube control and many other ad-

vanced features. Designed for low upkeep cost, maximum re-

sults are obtained with lowest possible drain on batteries and
wear on tubes.

Ask your dealer or write us

Superadio Dynometer
Measures Amplification Factor, Plate Imped-
ance and Mutual Conductance of any tube.

No curves, no calculations.

Tube Manufacturers

Improve your product. A uniform out-

put can be obtained if you use the Super-
adio Dynometer.

Jobbers and dealers

The superadio is direct reading and tests 3
tubes per minute. Write for discounts.

SPECIAL MODEL &9{\
S-2 AMPLIFIER <1P^>U

To be used with Dynometer and loud speaker in place of phones

Just out The new Superadio B-Battery
Eliminator.

Superadio Dynometer equipped
with phones and plug. Price $120.

(Patents Pending)

DeWITT-LaFRANCE CO., Inc.
54 Washburn Ave., Cambridge, Massachusetts

Boston Representative:

Martin, Hartley & Dewitt Sales Co., 99 Bedford St.

Chicago Representative:
William A. Welty & Co., 36 So. State St.

This is a good time to subscribe for
RADIO BROADCAST

Through your dealer or direct, by the year only $4.00

Doubleday, Page & Company Garden City, New York

Sure Tight Connector No.3

"McCALL'S"
Little Hexagon Family of

Sure Tight Connections

(Patents Pending)

(Used as Favorites the

world over)

These neat little sure tight
wire terminal adapters and
this Sure Tight Connector
are the original "McCall"
Hex Family of Connectors.

Watch for our other Hex
Members. Discount to

Jobbers. Price lOc each

Manufactured by

The McCall Novelty Co.

631 West Edwards St.

Springfield Illinois

IF
you like this magazine

with its coated paper and

enlarged size then why not

subscribe and get it regularly

-by the year, $4.00, Six

months, $2.00.

Doubleday, Page & Co.
Garden City New York

R383. RESISTORS RESISTORS.
QST. Oct. 1925, pp. 25-28.
"High Frequency Resistance Standards," J. M. Clayton.
In measuring frequencies above 2000 kc. the ordinary

resistance units are inaccurate, either adding inductance,
capacity, or both to the circuit being tested. A new form
of resistance made of magnesium wire is described, which
can be used for much higher frequencies with extreme
accuracy. The method of construction is given. Diagrams
illustrate method of mounting and adjusting.

R343. ELECTRON TUBE RECEIVING SETS. RECEIVER,
QST. Oct. 1925, pp. 33-36. SHORT-WAVE,
"Short-Wave Receivers," R. R. Batcher. Grebe CR-i?.
Valuable pointers concerning construction of short-wave

receivers are brought out in this discussion, with particular
reference to the Grebe CR-iy. A short-wave tuner chart
is used for inductance and capacity calibrations.

R356. TRANSFORMERS. TRANSFORMERS.
QST. Oct. 1925, pp. 37-39.
"Transformers and Reactors in Radio Sets," R. H.

Chadwick. Part II.

Audio-frequency transformers are discussed, more or
less theoretically, with particular emphasis on the ampli-
fication factor at various frequencies. At low and high
values of frequency, the amplification is less, due to effects

noted in diagram. Fig. 10. Filter reactors are used for the

purpose of introducing opposition to the flow of alternating
current. Depending upon the circuit they are to serve,
their construction will be determined. The discussion

brings out the general principles involved in reactor design.

RIIO. RADIO WAVES. SHORT WAVES,
Radio News. Oct. 1925, pp. 41 off. Phenomena of
"The Behavior of Radio Waves," Dr. E. F. W. Alex-

anderson.
Little is known concerning the radiation of energy from

antennae. Our conception of the ether and the electron
is more or less vague at present. Experience points towards
the fact that short waves are reflected according to the

Larmor Theory of propagation, herein described. A new

phenpmenon was noted recently, namely that of horizontally

polarized waves when sent from a horizontally mounted
multiple-tuned loop. The plane of polarization changes
as the wave progresses. The method used for analysis, and

the construction of the loop, are shown in photographs.

R594. GERMANY GERMAN RADIO
Radio News. Oct. 1925, pp. 41 2ff. DEVELOPMENTS.
"Radio in Germany," Dr. E. Nesper.
Radio developments in Germany have been making

great strides, as is indicated by the interest shown in recent

radio exhibits. Since September ist, the German radio

laws and regulations have been greatly modified, so that

experimenters have about the same range of freedom that

we, here in America, enjoy. Interest in broadcast pro-

grams is keen. The broadcast system is owned by the

Postal Company and licenses are issued for receivers.

Photographs of several home-made receivers are shown.

R?so. BROADCASTING. SUPER STATIONS
Radio News. Oct. 1925, pp. 4l8fT.

"Super-power Broadcasting."
This article describes the new WGY 5O-kilowatt broad-

casting station. The accompanying photographs give a

very clear idea of the size and scope of the equipment.
The circuits used in the many transmitters at Schenectady
are of the master oscillator type. Much of the work is

experimental, for little is known regarding the use of super-

power on the various frequencies. The stations are operat-

ing primarily for the purpose of learning more about the

"attenuation constant" of transmitters.

R8oo(535.3) PHOTOELECTRIC PHENOMENA PHOTOELECTRIC
Radio News. Oct. 1925, pp. 426fT. CELL, Its use.

"The Vacuum Tube and Photoelectric Cell," General
G. Ferric.

A method whereby the photoelectric cell is used in con-

junction with three and four electrode tubes, to detect and

amplify extremely small currents set up bv light waves

(particularly ultra-violet), is here given. This principle
has many applications in astronomy. It is a|so used in

determining the period of a pendulum, a mirror being
attached to the swinging arm, and light reflected into the

cell.

Ri30. ELECTRON TUBES. VACUUM TUBES.
Radio News. Oct. 1925, pp. 434ff. Detecting andAmplifying
"Hard Tubes and Soft Tubes as Amplifiers and Detec-

tors," Prof. C. Bazzoni. Part I.

An elementary but nevertheless very thorough and com-

prehensive discussion on the operation of vacuum tubes

is presented. Emission, space charge, degree of vacuum
and the action of gas atoms and electrons, determine de-

tector and amplifier action in vacuum tubes. Graphic
diagrams help to form a mental picture of the action within

the tube.

R38i. CONDENSERS. CONDENSERS,
Radio News. Oct. 1025, pp. 447ff. S.L.F.

"Does a Straight Line Frequency Condenser Exist?"

S. Harris.

The question of obtaining straight line frequency cali-

bration curves with a so-called straight line frequency

condenser, is a point much discussed. The author shows
the relation between condenser capacity and coil at various

frequencies. There is practically no deviation from the

straight line even with coils of a jarge distributed capacity
when connected to a straight line frequency condenser.

So for all practical purposes the instrument does exactly

what it is supposed to do.

Ri49. RECTIFICATION. FILTERS.

Radio News. Oct. 1925, pp. 452ff.

"All About Filters," E. W. Berry.
In order to obtain a source of good direct current for plate

supply, either a generator or alternating current rectifier

is often employed. Both need considerable filtering. The
article describes in detail the effect of choke coils and
condensers in a circuit. Concrete examples serve to illus-

trate the points brought out. A series of graphs show
the result of tests made with series, parallel, and series-

parallel cpnnections of chokes and condenses. A thorough

presentation of the subject for experimenters.

Tested and approved by RADIO BROADCAST
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/>RREAL ENJOYMENT

LOUD SPEAKER
Assures remarkable clarity
of tone with maximum vol-

ume reaches full range of
musical scale and gives a

faithfulness of reproduction
that equals hearing the orig-
inal. New Concert unit is

of substantial size and is

designed along scientific
lines.

Burns Horns are of distinctive design and have special am-

plifying properties which combined with the pleasing
tone of the Concert Unit give
most remarkable results.

PRICES
No 2058 With black flare $22.50

No
No

205 D Mahogany tinted flare 25.00

205? Mother-of-pearl flare... ..... 30.00
IOO Medium phonograph unit... . 10.00

I2O Concert phonograph unit. ... 12.00

Manufacturers

COMPANY

Chicago, U. S. A.
CONCERT UNIT

ANNOUNCING
A Complete New Line of

ADJUSTABLE <~>

ENCLOSURES - CONSOLES
AND TABLES

(PATENTS PENDING)

Panels adjustable to length, depth, width , and

location, upright or tilted, all quickly and

easily in one STANDARDIZED MODEL,
open and closed of many designs. Beautiful

inlaid WOODCRAFT PANELING. Built

in Loop, inside Antenna and other new
Pat.'Pdg. features. Large production at

factory prices, etc.

WATCH for Them! NEXT Wait for THEM!
Better still, write for literature to Factory
and Sales Department.

DETROIT WOODCRAFT CORP.
2262-4 Hendric Street

Detroit, Mich.

"MAKES YOUR RADIO LOOK LIKE A RADIO AND UP-TO-DATE"

The
Original

The
Adjustable

We Have Specified Parts
TO BUILD THE NEW 6 TUBE

ilver - Marshall
"MODERN BROADCAST

RECEIVER"
Model 1926

When building this receiver be sure you use only the parts
specified and you will not only have the satisfaction of possessing
the finest receiver yet developed, but you will be a year ahead of
all others.

3 S-M 311 .00035 S. L. F. Condensers
3 4- in. Na-ald moulded dials

3 S-M 515 Coil Sockets
2 S-M 112A Inductances
1 S-M 110A Inductances
6 S-M 510 Sockets
1 Carter 6-ohm imp. Rheostat
1 Central Laboratory 500,000 ohm Modulator
3 Muter or Daven Resistance couplers complete
1 Carter 101 Jack
I Carter 102A Jack

Benjamin On-off Switch
.002 M. F. Condenser
S-M .5 M. F. By-pass Condensers
7 x 24 Drilled, Sanded and Engraved Panel
7 x 23 Oak Base Board, Bus-bar, Screws, Lugs, etc.
Belden 5-lead color cable

49.50Complete Parts $
as Specified, Only . .

Wired and Ready to Use $8. Extra

EXTRAS
Daven MU-20 Tubes $ 4.00
Daven MU-6 Power Tube 5.00
Western Electric 540-A.W. Cone Speaker 24.50

WE ALSO CARRY ALL THE PARTS FOR THE

( -H*a m m a rl u n d )

.oDerts
Receiver

Endorsed by ten leading Radio Engineers

This is the circuit described, illustrated and listed on pages 73 to 78 in

NOVEMBER RADIO BROADCAST
The engineers _of

the leading manufacturers who make these parts en-
dorse the operation of the Hammarlund-Roberts Receiver only when it

is constructed with these specified units which the designers have found
to coordinate most efficiently with one another.

Order from this list and we guar-
antee you prompt delivery.

Unit No. I. 2 Rauland-Lyric Transformers @ $9.00 18.00
Unit No. 2. 1 Hammarlund "Midget" Condenser 5

plate, 16 mmfd @ 1.80 180
Unit No. 3. 2 Hammarlund .0005 mfd. Model "C"

or S. L. F. Condensers @ 5.00 1000
Unit No. 4. I Set Hammarlund-Roberts Coils @ 6.00 6.00
Unit No. 5. 2 Na-ald "Super DeLuxe" 4 in. Bakelite

Dials @ .75 1.50
Unit No. 6. 5 Na-ald "DeLuxe" Sockets @ .75 3.75
Unit No. 7. 1 Na-ald K3844 \% in. Dial @ .20 .20
Unit No. 8. 4 Amperites No. 1-A @ 1.10 4.40
Unit No. 9. 5 Prs. Union Phone Tip Jacks, per pair @ .25 1.25
Unit No. 10. 1 Carter 25-ohm "Imp" Rheostat @ 1.00 100
Unit No. 11. 1 Carter Single Circuit No. 101 "Hold-

Tite" Jack @ .70 .70
Unit No. 12. 1 Carter "Imp" Battery Switch @ .65 .65
Unit No. 13. 1 Dubilier Type 640-G .00025 mfd.

Grid Condenser @ .50 .50
Unit No. 14. i Dubilier Type 640 .002 mfd. Fixed

Condenser @ .45 .45
Unit No. 15. 1 Dubilier Type 640 .006 mfd. Fixed

Condenser @ .80 .80
Unit No. 16. 1 Durham Metallized Resistor @ .40 .40
Unit No. 17. 1 Hammarlund-Roberts Foundation Unit

(contains engraved bakelite Westing-
house Micarta panel, drilled bakelite

sub-panel, metal brackets and wire) C 9.40 9.40

$57.50

HAMMARLUND MFG. Co., INC.

Complete Parts as specified

Cabinet $10.00 extra

Booklet "How to Build the Hammarlund-Roberts Receiver" with complete
diagram and illustiations Postpaid, 3.25.

We Also Have Specified Parts For The New
L. C. 1926 MODEL RECEIVER

HEINS & BOLET, 46 Park Place, New York

Tested and approved by RADIO BROADCAST if
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Product ofover 30 years' experience

^fnemvorite

J/6ice
o

O hear an Amplion
in comparison with

any or all other loud

speakers is to appre-
ciate at once why Amplions
are the largest selling radio re-

producers throughout the
world favorites of music
lovers in all lands.

The actual originators and old-

est makers of loud speakers,
Alfred Graham & Co., Lon-

don, England, evolved The
Amplion. Its superbly life-like

THE AMPLION CORPORATION OF AMERICA
executive Offices: Suite L, 280 Madison Ave., Nev York City

Canadian Distributors: Burndept of Canada, Ltd., Toronto

Associated Companies and Agents: Alfred Graham Co., London, England, Patentees;
Amplion Corporation of Canada, Limited, Toronto; Compagnie Francaise Amplion,
Paris, France; Compagnie Continentale Amplion, Brussels, Belgium; Amalgamated Wire-
less (Australasia), Ltd., Sydney and Melbourne; British General Electric Company, Ltd.,

Johannesburg and Branches; Indian States and Eastern Agency, Bombay and Calcutta;
C. J. Christie E. Hijo, Buenos Ayres; David Wallace Si Co., Valparaiso; Mestre& Blatge,

Rio de Janeiro; F. W. Hammond & Company, London and Tokio.

reproduction and supreme
clarity on all notes give elo-

quent testimony to Graham's
more than thirty years' experi-
ence in sound reproduction.

Bring out the full musical

quality of your set with an

Amplion loud speaker or con-

sole unit. The prices are $12
to $42.50. All Amplions are

completely equipped with cord

and panel plugs. Write for the

"Amplion Pedigree" and deal-

er's address.

BLUE PRINTS FOR THE "ARISTOCRAT 1

RECEIVER DESCRIBED BY ARTHUR H.

LYNCH IN THE NOVEMBER MAGAZINE
CAN NOW BE OBTAINED AT YOUR
RADIO DEALER. IF HE CANNOT SUPPLY

YOU SEND US HIS NAME AND ADDRESS.
Price one dollar for complete set.

BOOK REVIEW
A History of Radio Men and
Their Contributions to Radio

Progress

RADIO: BEAM AND BROADCAST. By A
H. Morse, Published by Ernest Benn, Ltd.,

London. In New York, by D. Van Nostrand

Company. 186 pages. $4.

I HIS recent book on radio is well worth

while the attention of any who expect to

do developmental work in radio, or in any
of its allied fields. While it is entirely

different from what we had expected to find, it

proved to be of sufficient interest that we stayed
with it on the first reading until the last page
had been covered.

Instead of being as we had supposed, a book

written more or less in the manner of a text, it

proved to be an interesting and continuous his-

tory of the art of radio as a whole, having no

special connection with either beam or broadcast

methods of communication. The author's in-

tentions are perhaps best given in his own words.

Says he in the introduction: "Within the last

few years, the radio field has been invaded by

many thousands of persons who know nothing

of its evolution, and are therefore sometimes un-

able to distinguish between what is new and what

is old. The consequence is that they waste

much time and money in re-inventing old devices

and in developing others to circumvent imagined

patents, or inventions, long since in the public

domain. The case of the spider-web coil may
be cited as an example. This will be found to

have been illustrated and described several years

before the Great War, but was heralded as a

novelty two or three years ago. It is one of the

author's objects to help to create the perspective

of these newcomers, and it is hoped that this

book will be of some assistance to British and

American patent agents' attorneys (new to the

art), inventors, experimenters, journalists, radio

enthusiasts, and 'why men' generally, on both

sides of the Atlantic.

"The evolution of the radio art is traced herein

mainly through the Patent Office records of

inventions in use to-day, or their lineal forebears.

As a consequence, many inventions of great

merit and one time promise, receive little or no

mention; and except in a few cases where inven-

tions are cited merely as evidence of the con-

temporary knowledge of the art, a selection has

been made, not by the author but by the test

of utility. It may be observed that this test

has proved too much for some of the most her-

alded inventions."

The first chapter of the book briefly relates

the accomplishments of the early workers in the

radio field, starting with Christian Huygens.
who first propounded the undulatory theory of

light in 1678, and ending with the year 1912.

The author has been at a deal of trouble evi-

dently in consulting original writings, and has

given in an interesting manner a story of the

high spots of radio's development during this

period. To indicate the scope of the material

given, there is a note that in 1843 Professor

Joseph Henry succeeded in magnetizing needles

two hundred and twenty feet distant from his

energizing apparatus. In the opinion of one of

America's foremost physicists, these experiments
of Henry really constitute the first disclosure of

radio communication, but they apparently were

not appreciated as such by Linsely, and his work

had no important commercial outcome. In 1879,

Professor Hughes, an Englishman, succeeded

in sending radio signals a distance of about sixty

feet. Among those present were some of the

most noted English scientists and engineers,
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dA HookupforDealers
thatEliminatesInterference

- ^/"< +J
When a Radio Dealer"hooks up"with the
House of Hommel he is assured of the
closest co-operation and of a dealer serv-

ice unexcelled, if even equaled, by any
other radio jobber, all of which means
greater profits for Hommel Dealers.

The numerous user inquiries referred to

their dealers their policy of wholesaling
only the large stocks of reputable radio

equipment carried at all times for im-
mediate shipment to dealers their in-

spection and repair department their

modern display room, are but a few of
the many features of Hommel Service
that are responsible for the reputation
and success of the Hommel organization
to-day.

Hommel's Encyclopedia No. 466-6 tells the story in detail write for your copy to-day.

EXCLUSIVELY

929 PENN AVENUE PITTSBURGH, PA.

You can do it right in your
own home with the

Makes use of
fullA.C.Current
-not half of it.

Charge yourbattery
OVERNIGHT

Model "A" for radio "A" and 6 volt automobile batteries.

A.C. line, 40 to 60 cycle, 110-120 volts. Battery
6 volts 6-8 amperes. Comes complete with $ J '00

cords, plug and leaded clips.

Price East of the Rockies

Model "A-B" for charging radio "A" and "B" batteries sim-

ultaneously. A.C. line, 40 to 60 cycle, 110-120
volts. Battery "A," 6 volts 3-4 amperes; "B,"
48 to 96 volts in series, 1/10 ampere, up
Price East of the Rockies

Pays its cost in a short time
by what it saves you

Ask your dealer to show it to you or write for booklet.

LIBERTY ELECTRIC

RADIO
BATTERY CHARGER

HE ordinary charger uses only half the electric

current wave.

Ful-Wave, by a new and better principle, uses the full

electric wave.

Because of this and other reasons Ful-Wave takes only
about half the usual time to charge a battery.

Uses approximately half the current cost to do the work.

There's no charger like it. Quiet, dependable, factory
sealed. It needs no adjustment, no water, no chemicals.

Its service is absolutely guaranteed. See it and compare
it at your nearest dealer.

-342 MadisonAve NewYorR
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The First
radical improvement in

radio SLF condensers

AT LAST ! A new era in vari-

able condensers. With

practically all other radio parts

undergoing constant improve'
ment the limitations and defici'

encies of the old'Style multiple

plate condenser have handi-

capped progress.

But now professionals recognise
in the new FURNELL Conden-
ser based on an entirely new
and simplified principle

'-the most

practical and efficient condenser

ever designed for straight-line

Frequency tuning. It is the only
condenser of its type on the

market and experts agree that :

"It's the most important step for'

ward that has yet been made in

its field."

Simplicity is the keynote of prog-
ress. The FURNELL replaces

open multiple plates with only
two shielded plates, each coiled in

the form of an evolute. Simple
sound durable. Assures clean-

cut separation of stations, tone

clarity and scientific precision
heretofore impossible. Dust-

proof, moisture-proof damage-

proof.

Each condenser complete with

special 4" Bakelite 360 Dial and

enclosed in a transparent Dust-

proof case.

Exclusive Sales Franchises Avail-

able to Reputable Jobbers in

Locations Still Open. A

Write for Literature

FURNELL MANUFACTURING CORP.
24L Scott St, Newark, N. J.

36O TAPER COIL

CONDENSERS

but Hughes apparently did not really appreciate

how important and real his work was, and so was

discouraged by the comments of a fellow scient-

ist. They took the romance out of Hughes's ex-

periments by telling him that the ordinary laws

of mutual induction might be used to explain

all of his experiments. In 1899, Sir William

Crookes, commenting on Hughes' work, said:
"

It is a pity a man who was so far ahead of all

other workers in the field of wireless telegraphy
should lose all the credit due to his great in-

genuity and prevision."
Of course every radio enthusiast now knows

that in 1888 Professor Hertz succeeded in show-

ing that electro-magnetic waves and light waves

are the same thing, and that he actually did

carry on radio experiments in his laboratory

with such skill and perseverance that one may
read in his laboratory reports a description of

practically all of the radio schemes which it has

taken us thirty-five years to develop. For those

who have not read Hertz's book, a real treat is

in store, for one may see pictures and read

about experiments disclosing the whole idea of

radio beam communication, which many people

believe originated in the comparatively recent

experiments of Marconi.

The author takes us through the work of

Branly (who recently received the Nobel prize

for the work he carried out during this period),

Thomson, Lodge, Popoff, Rutherford, Marconi,

and Fessenden. In 1906 DeForest put the B

battery in the plate circuit of the Fleming valve

and, in 1907, introduced the third electrode,

giving us the now famous audion. In the same

year, in Italy, Bellini and Tosi were showing the

possibilities of direction finding by radio, and

in Germany von Lieben and Reisz were experi-

menting with the three electrode tube. This

brings us up to 1912, when the regenerative cir-

cuit was patented in England by Franklin, in

Germany by Meissner, and in America by Arm-

strong. Here the author expands greatly his

previously brief presentation of the subject to

show that DeForest should be credited, at least

in America, with the regenerative and oscilla-

tory features of the audion. He cites the recent

decision of the United States Court of Appeals

of the District of Columbia, which gives prece-

dence regarding the invention of the oscillating

audion to De Forest, whereas the public is accus-

tomed to think that Armstrong was the first

to develop this idea.

As we read over this part of the book, and

again read over the comparison of the work of

Fleming and De Forest, we were urged to look

up the former connections of the author, and

found on the title page that he was formerly as-

sociated with De Forest as superintendent of one

of the De Forest wireless telegraph companies.

In reading certain parts of the book this fact

should be kept in mind.

Chapters II and III deal with radio between

1912 and the present time, and the prediction as

to future development. It is not apparent why
the prediction should be inserted in Chapter

III, as this chapter is followed by others on such

subjects as the Poulson arc, broadcasting, re-

generation in reception, the triode as generator,

one on beam and short wave radio, ending up
with the ninth chapter entitled "Conclusion."

An interesting paragraph in the final chapter
calls our attention to the fact that many in-

ventors fail to get the credit which is due them.

In this place the author writes as follows:
"
Prior to 1896, Preece had in operation a system

of inductive wireless telegraphy, and it was just

when he was smarting under the failure of this

system to provide communication with East

Goodwin lightship, that Marconi came to him

with a letter of introduction from Mr. A. A.

Campbell-Swinton. Both Lodge and Ruther-

ford had already shown that wireless telegraphy
was practicable, and by the same essential
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Jo-day
-in every
good set/

a MASTER
OPERATOR"

AMPERITE neverdistinguishes between
a novice and an experienced operator for

the wonderful clarity and full, rich tones

it makes possible. Just pull the switch

and each individual tube does its utmost
to outdo the other tubes. The "Self-Ad-

justing" rheostat that takes the guess out

of tube control. Used in all popular con-

struction sets. Price, $1.10.

There it an AMPERITE for every tube

Write for free hook-ups

DepL R. B. 1 SO Franklin St., N. Y. City I
_

She "SELF-ADJUSTING"/Mirf<if

O. Henry

Kipling
Conrad
Three names that

just about cover

modern literature.

AT ALL BOOK STORES

Battery Prices

SMASHED!
To Consumers Only

Buy Direct Send No Money
e atk no deposit. Simply Bend name and ad

subj
on arrival. Our guarantee
accompanies earn battery.
We allow 5*^ discount
for cash in full with or-

der. You cannot lose!

Send vour order today
-NOW!
ARROW BATTERY CO.
Dc-pt, 10. 121SSO.
Wabash Ave., Chicago



RADIO BROADCAST ADVERTISER 391

TUBE SERVICE
Your set is no better than your poorest tube

They must be uniform

A good tube must
have:

1. Good Tone
Quality.

2. Impedance not
too high.

3. Low filament

consumption.

4. Long life.

Pingree Tube
Characteristics

Plate impedance
8500 10,000
ohms.

Amplification fac-

tor 8-9.

Filament consump-
tion .25 amp.

Filament voltage

5.0 volts.

Plate voltage l6v-

9ov.

A-TYPE 2.00

PROTECTION
Each tube is tested rigidly on a Superadio Dynometer before

shipment.

TRIAL OFFER
Try these tubes 10 days at our expense. If they are not what
we claim, we will gladly refund your money.

PINGREE RADIO SERVICE, INC.
170 Summer Street Boston, Mass.

Dealer inquiries solicited

5 WIRE BATTERY CABLE
with heavy leaded terminals, soldered to stay. Conductors are
insulated with rubber, preventing short circuits and blown tubes.

Cable with storage battery clips
Without clips

Without terminals .

#1.00

Each wire is coded so that wrong connections are impossible.

PREMIER 20 foot extension cord with new connector, $1.75,
longer lengths also. PREMIER JR., $1.25.

Take your loud speaker anywhere.

At your dealer or write us

CRESCENT BRAID CO., Inc. -

Providence Rhode Island

r
On to Success

inRADIO!

1

Mr. R. L. Duncan
Director of the

Radio Institute

of America

R\DIO
is a profession well worth

following. The work is interesting

fascinating. The pay is high. The
demand for new men skilled men is

strong.

You can embark, right now, on a suc-

cessful career in radio. With a few
months study under the expert instruc-

tion of the Radio Institute of America

you can pass your U. S. Government
Commercial or Amateur Radio License

Examination and be ready for your first

real radio job.

Study in spare time

There's no need to give up your present
work. Study at home in spare time. If

you really want to make a success in

radio, fill in and mail the coupon to the

Radio Institute of America for informa-

tion on the finest theoretical and prac-
tical radio courses offered today.

RADIO INSTITUTE OF AMERICA
Formerly Marconi Institute Established in 1909

328 Broadway New York City

.CUT HERE .. .

RADIO INSTITUTE OF AMERICA
328 Broadway, New York City

|

Please send me lull information about your Home Study '

Course of radio instruction.

I am interested in the complete course, including code in-
J

struction, which qualifies ior the U. S. Government Com- I

mercial or Amateur Radio License.

M
.State.
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c
ltieJfew Improved
5 AMP. A & B
GOI

Over 500,000 already In we

Modern-Eist-Effident!
NOW you don't have to wait for days while your battery

charges. The new 5-ampere GOLD SEAL HOM-
CHARGER charges A or B batteries three times as

fast as last year's slow chargers - - - it fully charges the

average radio battery OVERNIGHT !

This year when you buy a battery charger, be sure it is a

modern fast charger - - - one that charges at 5-amperes. To be

absolutely sure, insist on the 5-ampere GOLD SEAL HOM-
CHARGER.

Write for new edition of our interesting

16-page booklet
" The Secret of Distance

and Volume in Radio.''

THE KODEL RADIO CORPORATION
505 EAST PEARL ST. CINCINNATI, OHIO

Owners of Kodel Broadcasting
Station WKRC.

This is a good time to subscribe for

RADIO BROADCAST
Through your dealer or direct, by the year only $4.00

DOUBLEDAY, PAGE & CO. GARDEN CITY, NEW YORK

BADIO
616 beautiful copper etched American,

Canadian, and European stamps,

each with the call letters of a sta-

tion. FREE with Ideal 48-page

Radio Stamp Album and Log.

Also contains complete list of sta-

recora OI me HLHUUIIB juu icLt.it.

You and your children will enjoy

it. Complete album, 8"xll". heavy
board covers, $1 plus postage.

SendSoMoney
Just pay postman after album and stamp:

arrive. W. prepay postage if you preer to

with order. MONEY
pay

Why not subscribe to Radio

Broadcast? By the year only

$4.00; or two years, $6.00,

saving $2.40. Send direct to

Doubleday, Page & Company,
Garden City, New York.

Big Money In Radio
Demand for high pay radio men is so great that a big

Kansas City wholesale concern is now fitting men free to

get into the radio business for themselves and make $60
to $200 a week without any capital invested. Select ter-

ritory open. Send to-day for free catalog and amazing

offer. Write direct to Mr. H. J. Saizow. Standard Badlo

Co., 1426 Walnut St., Kansas City, Mo.
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method that was used by Marconi, but ap-

parently they did not see, or were not interested

in, its commercial potentialities, or were too

much engrossed in other activities to endeavor

to exploit them. This circumstance has no

doubt contributed to the fact that to-day the

layman regards 'Marconi' and 'Wireless' as

interchangeable terms, while the credit which is

due to Hughes, Lodge, Popoff, Braun, Fessen-

den, Stone, and others, is in danger of being

forgotten, except by technicians."

The author's views on monopoly are especially

interesting in light of the investigation now

being carried on by the Federal Trade Com-
mission regarding the activities of the Radio

Corporation of America. Quoting Sir William

Crookes, regarding the activities of the Mar-

coni Company, the author says: "The whole

effect of the operations of the Marconi Company
has been to check and really stop the growth of

wireless telegraphy as a convenience to naviga-

tors as well as a commercial undertaking."

This comment, it is to be borne in mind, is

made regarding the British Marconi Company,
and quite possibly Sir William Crookes might
not have expressed the same thing regarding an

American monopoly.
In the appendix, which occupies the second

half of the book, there are given copies of the

important patents which have been granted in

the radio field since its inception.

The material given in the book, although not

presented in very carefully thought out manner,

is extremely interesting, and is well worth the

attention of anyone who wishes to appreciate

the development of radio and its growth.

J. H. MORECROFT

HIGH-SPEED FADING

MUCH experimental work is being carried

out by British "hams" with a view to

finding some feasible explanation, and a suitable

cure, for high-speed fading. This phenomenon
manifests itself, at nearby receiving stations, by
distortion and very ragged modulation. As an ex-

ample of the far-reaching effect of high-speed fad-

ing, it is interesting to cite a case experienced by
that well known British "ham" Mr. Gerald Mar-

cuse, who operates station 2NM, and whose tele-

phony transmissions are often heard in this coun-

try on 6663 kc. (45 meters). He states that, while

his short-wave telephony tests, carried out on Sun-

day evenings with Iraq and India, are reported as

being received with crystal purity in those coun-

tries, nearby listeners (within a hundred miles

or so) write and tell him that his modulation

is terrible; nothing can be received intelligibly.

Often this condition is far less troublesome

during the hours of daylight, and in this instance

we might mention an interesting fact about the

short-wave transmissions of KDKA. Listeners in

the city of Washington state that it is impossi-

ble to receive this station's short-wave emission

with anything like good quality during the night

hours. However, during the daylight hours,

the Pittsburgh programs are perfect.

High-speed fading is only one of the many
short-wave telephony problems with which the

amateur has to cope, and it is hoped that the

recommendation by the recent Washington
Radio Conference, that amateurs should be per-

mitted the use of a short-wave band for telephony

experiments, will materialize. Already, we under-

stand, the United States Navy Department have

concentrated their attention in an effort to over-

come this and other short-wave difficulties.

If, then, the American amateur is permitted

the use of the short waves for his radio vocal

efforts, it is more than likely that the data al-

ready collected by the Navy Department, will

be greatly supplemented, and at least, the many
short-wave problems greatly mitigated.
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Model 2 RK, antenna
coupler and regenera-
tive tuner for Rob-
ert's, Radio Broad-
cast Knock-out, etc.

$7.50

Model TCH, for

straight three cir-

cuit hook-ups and
Radio World's
Thoroughbred

$4.50

FOR THE "KNOCK-OUT" BECAUSE-

Knock-out Receiver using model 2 R.K. Clarotuners and Clarostat as tone modulator

they are easier to mount (requiring only one hole)

they are easier to connect (all terminals are designated)

the antenna coil is tapped, making for greater selectivity

the regenerative tuner is easier to control because its fixed tickler arrange-

ment affords a more even approach to the point of maximum amplification.

If your local dealer cannot supply you, send your remittance direct to us.

AMERICAN MECHANICAL LABORATORIES INC.
285 North Sixth Street, Brooklyn, N. Y.

CLAROSTAT, the heart of the Claro-

tuner, is the most accurate variable resis-
tance ever placed on the market. It has
a continuously variable resistance rang-
ing from practically zero to five million
ohms and all this without a single
abrupt step! $2.25.

The COMPLETE radio

guide 96 pages, com-

piled by radio experts
and crammed full of

interesting data for

radio enthusiasts.
From the first to the

last page, it's a review

of the newest, finest in

radio; EVERYTHING
listed is standard,
nationally known,
merchandise; Sets

parts, equipment,
apparatus, cabinets,

etc. 1 -3 - 5 and multi-
tube circuits, kits as

well as ready-built
outfits.

FREE
EXAMINATION

Everything you order

from WRS is sent with
the privilege of free

examination. You do
not risk a single
penny, you MUST be
satisfied or the sale is

NOT complete!
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For EVERY
Radio Set

A stunning piece of furniture that

restores order in the room where

you have your Radio! No more
cluttered table-tops, nor litter of

equipment under-foot.

N o unsightly
horn in evidence, i

either! This con-

sole has its own
loudspeaker, in-

built. It's out of

sight, but with

very apparent
tonal SUperiori- Non-Vibrant Horn

ties. For it has The clearest tone pro-
., i_-i .1 i ducer on the market.
the nignest-devel- Made of special com

oped type of unit. ^S, which defeats

With horn built

of special non-vibrating, extra-

hard material. Produces clear

non-vibrant tone.

There's ample room for every-

thing; space for A and B wet bat-

tries or battery eliminator

and for a charging outfit, too.

Finished in mahogany, or walnut col-

or. Dainty design of parqueterie on
two front panels. Top, 38 in. x 18 in.

Additional pattern No. 128 (Special
for Radiola No 125) in two-tone fin-

Fsh. Top, 21 in. x 31 in. Fitted with
doors for access to control switches of

combination eliminator-charger.

The price, forty dollars, is for the

complete console and includes the loud-

speaker horn and unit. Thousands of
dealers are showing this artistic ad-
dition to home radio equipment.

Rear View Set Honked Ut

Price, $40

West of Rocky Mt:.. M.50

Windsor Furniture Co

READERS WRITE
US

Wlnat Some Famous Radio Men
Think of the New "Radio

Broadcast"

HERE
are a few extracts from letters of

radio men known to all of our readers,

telling us what they think of the new RADIO
BROADCAST.

DE FOREST PHONOFILMS, INC.

NEW YORK CITY

Edi'or, RADIO BROADCAST,
Doubleday, Page & Company,
Garden City, New York.

SIR:

I have just had time to look over the last issue

of RADIO BROADCAST. 1 am highly pleased
with its appearance and contents. The new is

certainly a distinct advance over the old style.
Mr. Thompson certainly succeeded in making

another live, interesting story on the "Audion"
full of the personal touch which surely appeals

to the average reader. Congratulations and
continued success to RADIO BROADCAST.

Very truly yours,
LEE DEFOREST.

President

DEPARTMENT OF COMMERCE
WASHINGTON

Editor, RADIO BROADCAST,
Doubleday, Page & Company,
Garden City, New York.

SIR:

The November number of RADIO BROAD-
CAST makes a very fine appearance in its new
form. ... 1 wish you the best of fortune
in the further development of your very excellent

periodical.

Very truly yours,

J. H. DELLINGER.

Physicist.

RADIO CORPORATION OF AMERICA
NEW YORK CITY

Editor, RADIO BROADCAST,
Doubleday, Page & Company,
Garden City, New York.

SIR:

On my return to the city, after a week's
absence, I had brought to my attention the new
RADIO BROADCAST. . . . It is a well pre-

pared magazine and should meet with the

public's approval.

Very truly yours,

J. G. HARBORD.
President.

NATIONAL ASSOCIATION OF BROADCASTERS
NEW YORK CITY

Editor, RADIO BROADCAST,
Doubleday, Page & Company,
Garden City, New York.

SIR:

I am very happy to see the recent changes in

RADIO BROADCAST. It augurs well for a con-
tinued advancement in publications dealing with
radio. We have always considered RADIO
BROADCAST a foremost radio magazine of the

country, and hope that it will always continue to
be so.

Very truly yours,
FRANK W. ELLIOTT.

President.
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EASTERN
KNOCKOUT COILS

TYPE R
Designed in strict accordance with

Radio Broadcast specifications and ap-
proved for the "Aristocrat" and for all

Roberts Knockout Circuits, reflexedor un-
reflexed. Latest design mid-tap on sin-

gle layer wound N. P. Coil simplifies
neutralization and tuning. Per set, $8.50

All Eastern Coils are in the efficient

low loss pickle bottle form of winding,
guaranteed incomparable for the
BROWNING-DRAKE (Type B-D,
$8.00 per set), O'CONNOR FREQUEN-
CY CHANGER (Type FC Coupler,
$6.00). OSCILLATOR COILS (Type O
C), for same, with special .00013 mfd.
fixed condenser ($4.75). THREE CIR-
CUIT SET (Type 3C Coupler, $6.00),
and for other leading circuits.

At your dealers

or direct postpaid

EASTERN COIL CORPORATION
22 Warren Street Dept. R. B

New York

ALL STANDARD
TYPES $2.50 --

GUARANTIED RADIO TUBES

Why spoil your enjoyment of radio with
* inferior tubes when Cleartrons are guar- }5 anteed to give perfect service clearer "~=

5 tone, more volume, greater distance and

sharper selectivity. Buy quality and 5
'

service Cleartrons.

At All Reliable Dealers '--

^ Write for free six page tube folder.

CT 101A, the original Hi-Mu tube ~
for Resistance-Coupled Amplifiers $3.00

E CLEARTRON VACUUM TUBE CO. =
28 West 44th Streel, New York City

- FactoriesrWeslNew York, N.J,, Birmingham, Eng.

iiiiiiiriniiiiiiiiiiiiiiiiiiiiiiiiiiii

FOR. BETTER.RECEPTION
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CONDENSERS
"Made ofMica and Moulded
in Genuine Bakelite."

Capacities of Resistors and Con-
densers guaranteed within 5% and
constant in value.

They are indestructible and Mois-

tureproof.

At all good Radio Stores

Micamold Radio Corp.
Flushing & Porter Ave.

BROOKLYN, N. Y. JL

ACCURACY GUARANTIED
-VALUESRSMAIN CONSTANT

RUDYARD
KIPLING

A set of KIPLING in

the home is read by
every member of the family.

Buy KIPLING'S books.

AT ALL BOOK STORES

FOR CLEAR, QUIET "B" POWER

RADIO
Storage "B" Battery

Lasts Inde/imtely-Pays /or Itself

Kible cost, 1'elivers unfailing power that is clear, pure and quie
Approved an I listed as Standard by leading Ka> io Authorities includ-

ing i'op. Ridio Laboratories, Pop. Pci. Inst. Standards, Kadio News
Lab.. Lefax. Im., and other Important institutions. Equipped with
Solid Rubber Caae^ rn insuranr-e aKainsc acid ard leakage. Extra
heavy pla

e, 0n Insurance aftainsc acid aid leakage
_. Heavy ru^Ked plates. Order yours today 1

I XTO \/fOXIT7V Just state number of batteries
1 JNU MUfMtl wanted and wev.il! ship day order

isreceived. Extra ofler: 4 batteries in series (96 volts), $10.00.
"

>T psv
ining batteries. 6 per cent discount for cash

ur order now!
WORLD BATTERY COMPANY
i.WabashAve., Dept. 24 Chicago, IU.

Maters of the Famma World Radio "A' Storage Battery
i.tll.SS; !SOAmp.$lfl.S5;lltOAltlv.Sllt.OO*

1219 So. Wabash Ave.,

Prices; 6-valt, 100Amp. tit
AH equipped

'5; IWAm-p. $1.1.25: 140
nth Solid Rubber Cafe.

STORAGE BATTERIES

Set your Radio Dials at 210
metera for the new 1000

u World Storage Battery

The Best in theWorld
No Batteries

are required even

to operate the

most powerful
10- tube receiver

pictured above, if

you use the new

laboratory type

Model A
Power Unit

One Customer Telegraphs:

"Receiver assembled, per-

forming like a thorobred."

The Amateur or Experimenter
with his ultra-modern high-

powered receiver is years ahead

of Commercial Radio.

It is significant that unsolicited testimonials are

constantly being received from even the far corners

of the earth, where Norden-Hauck Engineers
have furnished the finest radio apparatus known

to the art today.

Quotations gladly furnished on radio parts and

apparatus having non-infringing uses.

Write for Literature

NORDEN-HAUCK, Inc.
Engineers

1617 Chestnut Street, Philadelphia, Pa.

RADIO BROADCAST
For February

will be a better magazine than this. Make sure of it by
telling your newsdealer to hold one for you or better

still, subscribe through him or direct.

RADIO BROADCAST
Garden City New York

Jty&rtkur&Qile&&
sentpost-paidon receiptof/Of

in stamps orcom
COLE RADIO MFC.CORP.
BLOOMFIELD.NEW JERSEY

Tested and approved by RADIO BROADCAST

RADIO FANS, a one-year's subscription to Radio Broadcast will cost

you four dollars, two years six dollars. Consider this expenditure
as being a necessary investment on your part for the future develop-
ment of your own knowledge of Radio.

in a weeK
your Buescher Saxophone

You can do it easy, 3 leseons free with each
new instrument give you a quick start. Prac- A

ticing is fun because you learn so fast. And itf

will make you popular, in demand, the center

of attraction everywhere you go. Always a hit.

Even if you have failed with some other instru-

ment, you can learn the simplified Buescher

Saxophone. Don't delay. Get into the big fun.

Any instrument sent for 6 days' free trial. Easy
terms if you decide to buy. Write now for

beautiful, free literature. Address:

Buescher Band Instrument Co. "'

1218 Buescher Block Elkhart, Indiana



396 RADIO BROADCAST ADVERTISER

Centralab Radiohm
for oscillation control

The Centralab Radiohm gives you perfect
oscillation control enables you to get full

efficiency from your radio set.

By controlling oscillation with this little

unit, you can hold that sensitive regenera-
tive position which immediately precedes
the oscillation point, without distortion or

loss of selectivity. Think what a boon to

clear, true-tone reception this is!

The Radiohm provides smooth variation of resistance

from zero to 200,000 ohms. Ideal for plate circuit con-
trol of oscillation. Used as a standard unit in many lead-

ing commercial sets. Price: $2.00.

Centralab Modulator
for volume control

This improved type of potentiometer takes the

"rough spots" out of volume smooths out

powerful "locals" as well as difficult "DX."
It provides noiseless control of tone volume
without in any way affecting the tuning of

your set. Has a maximum resistance of 500,000
ohms, specially tapered to give smooth, even

control from a whisper to full volume or

vice versa without de-tuning.

Used in the "Silver Six" set! also in audio

circuits with any transformers or with Thordarson
Price: $2.00."Autoformers."

CENTRAL RADIO LABORATORIES
22 Keefe Avenue Milwaukee, Wis

Mail the coupon

CENTRAL RADIO LABORATORIES 14 Keefe Ave., Milwaukee, Wlo.

( ) Send me literature describing Centralab controls. Enclosed find

% for which please send me the following:

( ) Centralab Modulator, at $2.00 each. ( ) Centralab Radiohm,
at S2.00 each.

This is a good time to subscribe for

RADIO BROADCAST
Through your dealer or direct, by the year only $4.00

DOUBLEDAY, PAGE & CO. GARDEN CITY, NEW YORK

If you are the type of dealer who hustles after business, who
isn't content to wait for trade to com*- in hut who takes sots out
to demonstrate, can talk and sell quality merchandise, and
knows Radio values, we have a big proposition for you. Are

you that dealer?

SO% Discount to Dealers
We manufacture a complete line of high

grade receivers and sell to dealers at 50#
discount. We are distributors for more than
225 Nationally advertised lines.

FREE Write today for amazing offers, new
112- page catalogand regular month-

ly catalogs quoting below- the- market prices
on latest merchandise all free. Everything
in Radio for less.

AMERICAN RADIO MFG. CO.
1436 McGee St.. Kansas City. Mo.

GRID INQUIRY BLANK

Editor, The Grid
RADIO BROADCAST

Garden City, ~Nfw for\
DEAR SIR:

I am a subscriber to RADIO BROADCAST
and therefore will receive answers to my
queries free of charge.

1 I I am not a subscriber and enclose $1

to cover cost of answers.

NAME .. .

ADDRESS .

G. D.

THE CROSLEY RADIO CORPORATION
CINCINNATI, OHIO

Editor, RADIO BROADCAST,
Doubleday, Page & Company,
Garden City, New York.

SIR:

1 wish to compliment you on the beautiful

copy of RADIO BROADCAST which has just come
to my desk. . . . It is certainly attractive,
and 1 feel sure that in its new form it is destined
to greater accomplishments than ever before.

Very truly yours,
POWEL CROSLEY, JR.

President.

A Remedy for Congestion

COMETH ING will have to be done to
>-J reduce the congestion of broadcasting
stations, which is probably felt more in

New York than in any other city. Even in

Europe trouble is being met with in this re-

spect, and it is suggested that some of the

British relay stations will have to be closed

down to make room in the ether. Here is

a reader's suggestion to alleviate the con-

gestion in New York.

Editor, RADIO BROADCAST
Doubleday, Page & Company,
Garden City, New York.

SIR:

Regarding the congested condition of avail-

able wavelengths for broadcasting, particularly
in this vicinity, 1 would like to state my views in

the nature of constructive criticism. I believe
that a mistake is being made in granting so many
New York stations exclusive Class B wave-

lengths. There are now nine Class B stations

operating in and around this city on seven dif-

ferent frequencies, only four stations dividing
time, namely, WOR and WJY on 740 kc. (405
meters) and WCBS and WAHG on 949 kc. (316
meters), and now, another station, WLWL, has
been granted a license to operate on an exclusive

frequency, 1041 kc. (288 meters). When there
is already a shortage of wavelengths, I cannot
understand why every new New York station is

given its own wave instead of dividing time with
some other station, particularly when such fine

stations aswcApand WRC in Washington are com-

pelled to share time. Each of these two stations,
I believe, deserves its own wavelength as they
both give the highest grade of programs. Here
in New York only two stations, WEAF and wjz,
are in my opinion rendering the type of service

which justifies an exclusive wave.
I have no grievance against any particular

station, but 1 fail to see any good reason for

stations WHN, WMCA, and WNYC not dividing
time. The latter, especially, could easily re-

arrange its programs and allow some other sta-

tion to share its wavelength. At present it is

only on the air for three or four hours a day,
seldom starting before 7 p. M. and usually signing
off by 10:30 or 1 1 p. M. If these three stations

and the new one, WLWL, were put on a part time
basis (WEAF, wjz, WOR, WJY, WGBS and WAHG
continuing as at present), New York would still

have six Class B channels which, with the Class

A stations in operation, should be enough to

satisfy any listener. This would leave two waves
available for other eastern cities, one of which
should be assigned to Washington and the other

reserved for future use.

In Chicago, every station divides time with

another and 1 believe this arrangement has been

satisfactory to all concerned, while the programs
broadcast from that city are in most cases of the

highest caliber. If such a plan were put into

effect here, while no doubt it would not meet
with the approval of the owners of the stations

concerned at once, it would enable them to con-

centrate more on the time they would be on the

air and thus furnish better programs.
Yours very truly,
GEORGE W. CLINCHY,

New York City.

Tested and approved by RADIO BROADCAST
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The VEBY
Itgsistance Qoupied

Amplifier
A REVELATION to Music Lovers
**

amplifies all frequencies alike, thereby
producing the radio concerts with utmost

fidelity. Size 5x7 inches fit

within any receiving set. Price $12.00

A. F. 20 High Mu Tubes for R. C.

Amplifiers $3.00

A. F. 6 Power for the last stag e. . . 4.50

A. F. 30 Super High-Mu Tube. ... 6.50

VEBY PRODUCTS are uniform at

all times you can depend on them.

Manufacturers, Distributors and Dealers

write or wire for particulars.

VEBY RADIO COMPANY
"Quality Resistors"

47-51 Morris Avenue
NEWARK N. J. .

TF you like this magazine

with its coated paper and

enlarged siz,e then why not

subscribe and get it regularly

-by the year, $4.00, Six

months, $2.00.

Doubleday, Page & Co.
Garden City New York

' * a new 5-Tub
Set with all the
power and none
of the grief of
the Supers*'
so wrote Henry
M. Neely, Edi-
tor of Radio in
the Home,
Philadelphia.

Get This Book
Write to-day for this big fasci-

nating 32-page booklet which

tells how you can build the

truly amazing new QUADRA-
FORMER receiver. Based on

a new radio principle, five

tubes give remarkable results.

Enclose lOc and you'll have it by return mail

Gearhart-Schlueter Radio Corp'n.
713 Voorman Avenue, Fresno, California

A receiving set is no better than its tubes.

With other parts and connections right a set may be
as good as its tubes no set can be better.

That's why you want CECO Tubes. They stand up
and deliver. With them your set works at its maxi-
mum. Clarity of tone, rich volume, long life CECO
has them all to a superlative degree.

Our charted tests (results confirmed by laboratories

of national reputation) PROVE CECO TUBE SU-
PERIORITY whether used as detectors, audio or

radio frequency amplifiers.

CECO Tubes make a Good Receiver BETTER. Try
them and you'll BUY them always for results.

Now Ready! CECO Tubes with new type Long
PRONG BASES. Also, Power Amplifier Tubes, E
(Dry Cell Type), F (Storage Battery), for last stage
of Audio Frequency.

Dealers write giving jobbers name.

C E. Mfg. Co., Inc.

702 Eddy Street, Providence, R. I.

This is a good time to subscribe for

RADIO BROADCAST
Through your dealer or direct by the year, only $4.00

DOUBLEDAY. PAGE & CO. GARDEN CITY, NEW YORK

RADIO WIRES
We manufacture all types.

Round braided antenna wires

Flat braided antenna wires

TRADE MARK ftEG. Round stranded antenna wires

Above types in copper tinned copper enameled copper tinned bronze.

Loop wires in silk or cotton covered. Antenna supporting springs.
Litz wires.
Enameled wires.

ROSS WIRE COMPANY

Cotton and silk covered wires for set

wiring. A

Write us for descriptive catalogue.
ft

69 Bath St., Providence, R. I.

Tested and approved by RADIO BROADCAST
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ELECTRAD

Royalty
Variable High

Resistances

They provide all the flexibility

of the throttle of a twin-six bet'

ter control of volume complete
control of tone quality and smooth

variation of resistances.

Specially designed as a compensa-
tor or a volume control in audio

amplifiers wherever a high resis-

tance is specified. Neatly wire

wound, indestructible, and the same

setting provides the same resistance

at all times. Bakelite moulded and

provided with holes of standard

spacing for panel or base board

mounting.

Type A Variable Grid Leak, -fr to 7

megohms.
Type B 1,500 to 100,000 ohms.

Type C 500 to 50,000 ohms.

Price $1.50

Type D Specially designed for con-

\l
of detector plate current in B-

Sattery Eliminators. 10,000 to

700,000 ohms. Price $2.00.

The Six Point

Pressure Condenser
The "Electrad" Certified Fixed Mica Con-
denser is a revelation in accuracy and design.

Ingenious rigid binding and firm riveting
fastens parts securely at Six different points

insuring positive electrical contact. Value

guaranteed to remain within 10% of cali-

bration. Standard capacities, 3 types. Price

30c to 75c in sealed dust and moisture proof

packages.

ELECTRAD, Inc.

428 Broadway New York City

Is All Broadcasting Advertising?

WHETHER advertising should or

should not be permitted is a question
which the radio public will ultimately have

to decide for itself. It is a much-mooted

question and one in which most of the

readers of RADIO BROADCAST have a deep
interest. As long as broadcasting stations

are owned and operated by private indivi-

duals they will be advertising, regardless

of whether they are or are not doing so in

the abstract. When an announcer states

that "This is station WPY, broadcast-

ing from Bambelf Brothers Store, West

Oskaloosa," he is placing the name of

that concern before the public in a manner
which defies competition. Yes, after that,

it is advertising, regardless of whether or

not he broadcasts grand opera or education

or economics. The letter printed below

sets forth some very interesting ideas on

the subject.

Editor, RADIO BROADCAST

Doubleday, Page & Company,
Garden City, New York.

SIR:

Referring to the invitation to express views on

the matter of advertising matter being broad-

cast, I venture to ask if all broadcasting is not

advertising? What difference does it make to

the listener whether he is told that Miss Jones
will sing from station woe, the Palmer School

of Chiropractic, etc., or that the A & P Gypsies
will play from station WEAF? In either case it

will be a good number, well worth hearing. The
number from woe advertises the Palmer School,

the one from WEAF advertises the little red store.

Or take for illustration the stations operated by
educational institutions; is the purpose for which

they are conducted to furnish laboratory facili-

ties for their students or to make the college

better known, that is, to advertise the college?

Speaking only from recollection, 1 am of the

opinion that the newspapers were among the

first to install broadcasting stations. In any
event several good stations are still operated by
newspapers. What purpose is there for the

operation of stations by newspapers except ad-

vertising?
It seems to me that advertising is the logical

support of a broadcasting station the same as it

is the support of periodicals, and that there can

be no more objection to advertising in connec-

tion with broadcasting than there is in connection

with publishing. Any owner of a receiving set,

except possibly a crystal set, is within range of

more than one station and as free to make his

choice of the station to which he listens as he is

to read the newspaper he prefers. Any news-

paper that cannot make its news pages of suffici-

ent interest to have enough readers to make its

advertising space valuable loses money and in

time goes out of business. If a broadcasting
station does not make its programs interesting
it will have few regular listeners, it will have no

advertising value and in time it will go out of

business. If we could have a frank expression
from the owners of the broadcasting stations that

have been discontinued we would find that these

stations were discontinued because they did not

pay, in other words that they did not have
sufficient advertising value to warrant the cost of

operation.
The use of broadcasting for advertising pur-

poses seems to be the logical way to maintain

good broadcasting; the broadcasting has to be

good to make the advertising worth while. Even
the talks which are purely advertising, such as

those given some time ago regarding tea and

surety bonds, are in no way objectionable because
such talks must be of sufficient interest to hold

the attention of listeners, or they would dial an-

other number.

Very Truly Yours
B. O., New York.

if Tested and approved by RAIIP BROADCAST if

Building

Better

Service into

RADIO PARTS
Aside from recognized
radio uses in which no
other metals can be

substituted, COPPER
and its alloys help you
to make good radio

sets better sets.

For instance, binding
posts are superior
posts, and battery nuts

give best service and
satisfaction when made
of dependable free-cut-

ting BRASS rod. And
their speedier produc-
tion makes labor costs

FT lower.

COPPER fef BRASS
RESEARCH ASSOCIATION

25 Broadway, New York

RADIO FANS, a one-year's subscription to Radio Broadcatt
will cost you four dollars, two years six dollars. Consider this

expenditure as being a necessary investment on your part for

the future development of your own knowledge of Radio.

KORACH
Multiple Switch

Board Tuner

Base

For Those Who
Demand

Superior Results
Leads the march toward perfect radio reception

under all conditions. Not merely a "loop" but

an' ingenious arrangement of mechanical skill

designed for superior results. L. M. Cockaday,
using this loop, reached out across the Atlantic

to hear many trans-continental Stations.

Selectivity Plus Distance
unheard of with common loop aerials. The Korach excels
on all seU designed for loop reception. Priced at $16.50
and for sale by all good dealers. Full particulars sent for

2c stamp and name of local dealer.

KORACH RADIO CO.
20 E. Jackson Blvd. Dept. 8 Chicago, 111.

Dealers and Jobbers:

Write to-day for attractive proposition.

The
KORACH JUNIOR

A modification of the "Senior" but pos-
leiiing all its important features $12.50.
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(Not a
Wave Trap !)

It 75 true!

188 times the

energy . . . and
there is abso-

lutely nothing
else at all like

PENETROLA
Without Penetrola the signal intensity of Radio principles known to be of immense
WOAI was 1 1 , on the Audibility Meter
an impartial precision measuring device.

With Penetrola the signal intensity of
WOAI jumped above 2000188 times the

signal strength!

Without Penetrola the scientifically meas-
ured signal intensity of WCAL was 35,

scrambled with WCBD at 29. With Pene-
trola WCAL went to 2000+ and WCBD to

zero selectivity with a vengeance!

This is just exactly the sort of thing any
Penetrola demonstration will show you on

any set with any number or arrangement
of stages. The wanted station is immensely
intensified; interference is overwhelmed by
Penetrola. There is so much volume avail-

able for the most distant signals that a
shorter aerial may be used, curing
excess static. Your set is stopped
from radiating, and is stabilized. It

is needless to operate near the os-

cillation point. And dial readings
stay substantially the same.

promise, but hitherto elusive, are now suc-

cessfully applied by Walbert Penetrola. The
widely heralded Isofarad Circuit, latest devel-

opment of Walbert engineers, is the founda-
tion of Penetrola performance. Here is one
radio appliance literally unduplicated in

any way by anybody, because there is no
other Isofarad circuit. Nor is there any
substitute for Penetrola action, which am-
plifies ahead of the detector entirely,

strengthening signals which would other-

wise never be detected! Remember, signals
too weak to detect cannot be amplified by
any means placed beyond the detector.

In a few moments any receiver, however
costly, can be transformed with Penetrola.

Or anyone can quickly assemble the
Penetrola kit and obtain amazing
Penetrola results most economi-
cally. The Penetrola price buys per-
formance which cannot be obtained
with any amount of investment in

a receiver alone.

Walbert

Made It

FIRST

For the sensation of the

European tests note
Penetrola Reception!
If your dealer is not stocked, remit purchase price direct to factory and you will be prompt-
ly supplied. State whether you wish Penetrola for outdoor aerial or for loop receiver.

Penetrola in beauteous Black Crystallite,
for Instant Attachment

Penetrola Kit with Complete, Simple
Instructions

$35
$15 *

WALBERT
Manufacturing Company, 923 Wrightwood Avenue, Chicago


