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The shell is ORANGE
Bakelite -the base genuine Thennoplax

-A Radio Socket Worthy of

This Famous Trade Mark
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After months of experiment and research the CutlerHammer engineers announce this masterpiece of radio socket
design. With features never before found in any socket, it
brings to your set a degree of efficiency that means added
miles of range and hours of clearer, more enjoyable reception.
Capacity has been absolutely minimized- without sacrifice
of mechanical strength, and its base of ebony black Thermoplax in beautiful color contrast with the thin shell of orange
Bakelite adds as much to the appearance of any set as this
socket's construction does to its efficiency.
You'll like all of its many exclusive features -the silvered
bronze contacts that afford permanently perfect contact; the
slotted binding nuts; the handy terminals for soldering; the
wide spacing of current carrying parts.
You'll like its appearance -neatness -small size. You'll
like the way the tube is inserted and removed without twisting. And best of all, you'll like the price, 90c. This socket that
meets the specifications of the most exacting radio engineer costs no
more than most of those on the market today. Until all dealers
have been stocked, you can be supplied direct from the factory at the retail price plus t oc for packing and postage. Be
will pay you in every way to
sure you have the genuine
refuse all substitutes.

-it

THE CUTLER-HAMMER MFG. CO.
Member Radio Section, Associated Manufacturers of Electrical Supplies
MILWAUKEE, WISCONSIN

E."

D

A

Perfect contact. Both sides of
tube prong cleaned when inserted-no contact or wear on
soldered end.

B

-

metal partssilvsr plated
perlect contact for the life of
the set. Silver may tarnish but
its contact resistance does trot
change.
A II

One piece contact construc-

tion. The binding post is NOT
a part of the circutt- thewire to

the socket always touches the
contact strip which carries the
current direct to the tube prong

-no joints

to cause losses.

D

Convenient terntinals for

soldering -full length to allow
bending down for under -wiring. Earn hold wire in place for
soldering.

E

-

Extra handy binding posts
tight connections with either
wrench or screw -driver. Lock
washers hold terminals rigid.

F

Wide spacing of current carrying parts both in air and
true low -loss coninsulation
struction.

-

G
minimum of both metaland
insulation for low capacity.
Shell of thin Bakelite -the base
of genuine Thermoplax.
A

H

The tube is held in place by
merely a vertical motion -no
twisting to separate bulb from
base.

The auractive orange shell

helps identify this better
socket, but the famous C- H

trade mark both on the socket
and on the orange and
blueboxisyourgenaine protection.
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Headset

rrWO extra technical developments and one extra

1 testing operation! These add clarity and distance.
These are the three exclusive features which make the
Brandes Navy Type the ideal long distance headset.
1 -The development of the braided copper tinsel radio -frequency shield (shown at the left)
surrounds the conductor cords and grounds
all radio -frequency currents which might
cause detoning effects in the receivers. And
in addition, it eliminates cord capacity.
2.-The use of inside terminals, so designed
that the cords may be removed or replaced
without taking off the cap of the receiver or
in any way disturbing the perfectly matched
tone.

very delicate testing operation matches
the tone of the two receivers so that both ears
hear exactly the same sound at the same instant.
And to assure absolute perfection of every detail,
every Navy Type Headset must pass 22 different
tests and inspections.
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THE

Y\CNRO PNAS
TRADEMARK

that marks
another long step forward in
radio design and establishes a new set
of standards in craftsmanship.
BROADCAST Receiver

"It

is only when the cold
season comes that we know
the pine and cypress to be
evergreens."

-Confucius

In the conning cold season
be not surpassed by thy
neighbor -set the pace with

your C3rebc Synchrophase.

7at

Write for literature

A. H. GREBE & COMPANY, INC.
Van Wyck Blvd.. Richmond Hill, N.Y.

Nestern Brunchs 451 East 3rd St.. Los Angeles, Cal.
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PAGES WITH THE EDITOR
with this ISSU; POPULAR RADIO
making formal announcement of a procedure that it first put into actual effect two
years ago for the protection of its readers.
Since that time it has gradually developed it
until it has finally assumed the proportions of
a definite policy.
BEGINNING

been issued to the

is

THEREFORE, in setting up this new standard,
an established procedure is being carried to its
logical conclusion -that readers and advertisers alike may enjoy a full measure of protection against poor goods, misleading claims and

unfair competition.

All sets and parts offered for advertising
in POPULAR RADIO must be tested and approved
POPULAR RADIO guarantees that all sets and
parts described in its advertising pages are
good value, justify the manufacturer's claims
for them and give satisfaction under normal
and proper use.

To this end, Mr. Laurence M. Cockaday,
R.E., and his associates have for the past two
years been developing the personnel, equipment
and procedure of the POPULAR RADIO Labora-

FROM one of the most experienced and best known of Oldtimers comes this pointed mes-

sage:

"I think that antennas and what they deliver have proved to be a healthful substitute

tory.

for:

of the apparatus that

is now being advertised in POPULAR RADIO has been tested and
approved and a certificate to this effect has

Prom a photograph made tor

*

WITHIN ten days of the tentative announcement of this policy 158 radio manufacturers
wrote not merely to approve of but to urge
the establishment of this policy-saying that,
in their judgment, it must benefit the entire
radio industry, and must result in time in the
setting up, of similar standards by the other
radio magazines.

ocfore publication.

Att

manufacturer.

Sidewalk strolling;

traffic;

theatres;

POPULAR RADIO

WHERE COMPLETE SETS ARE TESTED
A corner in the

POPULAR RADIO Laboratory, where research and development work
on various sets to be described in future editions of POPULAR RADIO is carried on
with the aid of the best facilities that radio science has developed.
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The Best in Radio Equipment

"Experience

is

9

the Vital Factor in Excellence"

is a reputation gained from
making radio I, ducts exclusively for over 14 years. It is
a reputation wl 14., is meaning more and more to those
who want to ge. `e best that experience can build.

The Thompson reputation

(DP11.0r)

I2eutroòyne Radio
Thompson power and selectivity, Thompson ease
of operation, and Thompson freedom from trouble,
are features that should be investigated before an
investment in radio entertainment is made.
The Thompson 5 -tube, factory-built Neutrodyne
Radio is made up of parts that are known to be the
standard in their group. Yet, the manner in which
these parts are built into the finished instrument is
the chief reason why the Thompson Neutrodyne
Radio is a revelation to both layman and expert.
If your dealer does not handle Thompson radio products,
write to us for descriptive literature and the name of a Thompson
dealer near you.
The Thompson Neutrodyne Radio is NOW $125
without tubes or batteries. The Thompson Speaker
with adjustable sound knob is $28.

R.

E.

THOMPSON MANUFACTURING CO.
Manufacturers of Radio Apparatus for the U. S.
Army and Navy and numerous foreign governments

30

CHURCH STREET

NEW YORK, N.

Y.

FACTORY: JERSEY dITY, N. ).

All apparatus advertised in this magazine has

N.

been tested and approved by POPULAR RADIO LABORATORY

PAGES WITH THE EDITOR
(Continued from page 4)

From a photograph (Dade for
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WHERE NEW TYPES OF RADIO APPARATUS ARE TESTED
In addition to practical tests in receiving circuits, all new apparatus submitted to
POPULAR RADIO for approval oes through a rigid scientific examination. On this
bench condensers are tested for capacity, dielectric losses, phase angle and resistance.

pool rooms

Tuning units are studied to determine inductance values and losses.

the spring months, but have been listening in
to stations on both coasts when static is not

;

poker and bridge;
public dances;
smokers
any kind of booze;
and Lodge Night lunches of potato salad,
ice cream, coffee and cake."
-R. H. MARRIOTT,
Bremerton, Wash.
*
*
*
"IT may be of interest to POPULAR RAmo,"
reports H. D. Cushing, of New York, "to
know that I recently advertised for a small
house to rent and that several of the answers
made special note of the fact that theirs was
an excellent place for radio reception."
*

*

too bad, as it is some of these summer evenings. I found it rather hard to neutralize, and
have not learned to tune it just right yet, but
I manage to log many stations, nevertheless.
The volume is better than I have ever had on
any set, as I operate a phonograph- attachment
loudspeaker with sufficient volume for an ordinary living room. Tuning is sharp enough
to cut out entirely the harmonics of local amateurs with their high -power CW sets, the bane
of the owners of regenerative sets.
*

*

So many of our readers write in to tell of
the good results that they have obtained from
the famous "How-to- build" articles that only
on rare occasions can the Editor find space to
print one of them. Here, for example, is a
representative letter that reports the extraordinary success of the Simplified Neutrodyne set
described by Mr. Albert G. Craig in POPULAR
RADIO for April:
*

*

*

*

to get considerable enjoyment out
of the set during the fall, but expect to
break all records next winter. Please accept my
sincere thanks for this hook -up, and the easily

"I

HOPE

understandable directions for building it."
-WM. H. SMITH, Winfield, Kansas

*
*
*
indications,
the coming issue
FROM present
of POPULAR RADIo -for November-will be the
largest and best that has yet been published.

*

thutan

"I BUILT the Simplified Neutrodyne described in the April number and met with such
success thought you probably would like to
know about it. I failed to get the receiver finished in time for the good reception during

Editor,
6

Q
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--

Latest Radio Science by the Box

Builds Best Circuit Best

With marked improveof control,
ment i

ErlaSelectoformer assures
maximum range and volume. Cost and complication are reduced. $5 each

Distortionless amplification of 3 stages, exclusive
in Eris Audio Transformers, indicates their
superiority. Price $5.00
t

Actual construction of Erla Duo-Reflex
Circuits now is vested with advantages
paralleled only by the matchless reception that is assured.
So much more powerful, tube for tube,
these extra -efficient circuits now, too,
are easiest to build.
Under warranty, factory sealed, the
Erla blue- and -white protective carton
brings every last thing needed for success. From synchronizing reflex and
audio transformers, tested capacity con densers,balanced crystals,clear through
to the drilled and lettered panel, stenciled baseboard and full size blueprint,
nothing is lacking forcorrect, confident,
precision assembly by any amateur.
Professional results are assured.
Typifying the perfect simplicity to be
expected, are Erla ingenious solderless
connectors, which banish soldering; so
that the only needed tools are screw
driver and pliers.
The completed receiver is bound to represent in their most intensive, accumu
toted form. all those superioritiesof tone
quality, selectivity, range, volume and
ease of control, which make Erla units
preferred in any set. Ask your dealer
about Erla knock -down receivers, factory sealed in the blue-and-white carton, fully warranted. Or write direct,
supplying your dealer's name.

Precise synch roniza tionof

received and reflexcd radio
frequency impulses is as
ured by technical perfection of Erla Transformers
best for reflex work. $5.00

Recognized Erle p recision.
refinement and scientific
excellence are o0ced in
the Erl, Socket, with neat
nickel shell on strong Bake-

lite base.

2 sizes. 65c

-75c

Electrical Research Laboratories

Dept. R 2500 Cottage Grove Avenue. CH I CA GO

Millions of rla Bezels are
in use, enhancing beauty
and utility in any set I"
and I _" diameter for
t o!.i "panels. Nickel, black
and gold. Price 20c -30c

The push-pull principle in
audio
udio transformer of
Erle original design and

technical

excellence,

assures unequaled clarity
and volume. List $5.00

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO
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1934 Trained

r

Factory

Representatives
Are Now Entitled
toWear That
Ozarka
Four Tube Sets
As Low As
$3950

Button

.

11«/,`R
Mi
4:11_

)

Iliñ`

Radio
With Service
ZARKA radio instruments are
demonstrated, sold, installed
and serviced by direct factory
representatives only. These men
have been thoroughly trained by
our own engineers who designed

and perfected Ozarka.

The success of any radio instrument,

like the automobile, depends on the
quality of service rendered.
No matter how perfect any radio instru-

ment leaves the factory little things may
sometimes go wrong. You've no doubt
learned, by costly experience, that the
ordinary handy man cannot properly
service your automobile. The same is
true of Radio. Troubles are generally
caused by very little things which are

exasperating to the owner, but are

quickly corrected by the man who is
trained on that instrument.
Today 1934 factory trained representatives are authorized to wear the
Ozarka button. These men know the Ozarka perfectly; more are now
being trained soon there will be one in every town.
Without obligation to you, the Ozarka representative will set up an
Ozarka in your home on trial. He won't claim that it is better than
others. All he asks is the opportunity of letting the Ozarka do its own
selling. With your own operating you must satisfy yourself that it has no
equal for volume, tone, distance and ease of operation.
TheOzarkaRepresentative will erect the most effective aerial possible.
He will teach every member of your family how to receive results from
your Ozarka which will make you the envy of your radio friends. More
than this, he can and will keep your instrument working perfectly at all
times. Ozarka quality speaksfor itself. Ozarka prices, qualityconsidered,
are low. $39.50 and up.
Let us send you the stories of Ozarka long distance reception-from
many people who have heard London and Manchester, Eng.. Cardiff,
Wales. Glasgow, Scot.. Buenos Aires. So. Am. and even Honolulu, Haw.Is.
Write for Freeillustrated book No. 200. Please give name of your county.

More Ozarka

Representatives Wanted

1934 factory representatives are today making a success under the Ozarka plan and are
building up a profitable, substantial business

of their own. Many started by giving us only their
spare time, but their profits soon justified breaking
away from their salary job for all time.
Possibly Ozarka is just the opportunity you have
been looking for. A technical knowledge is not
essential. In fact, we prefer men who know nothing
of radio that we may teach them our way.
Compensation is on a commission basis only. The
investment to start is small but absolutely necessary.
The man we want is mechanically inclined and
willing to learn. He may not be a salesman but he
can talk convincingly on something he knows perfectly and firmly believes in.

TheOzarkaPlanwill givesuch a man more money.
more independence, and a real opportunity for a
permanent, profitable business of his own, which
will quickly justify giving it all of his time.
The Ozarka Plan is fully described in a large illustrated book. A copy will be sent to men who are willing to tell us fully about themselves. The Ozarka
i a true and interesting story of life, of men.
book is
of why some fail, while others succeed.
In territory not now covered
the right man is wanted -one
who is determined and willing to put forth the necessary effort to obtain a splendid, profitable business of
his own. If you are that
kind, simply write and say
"Send me yourOzarka Plan
Book No. 100." It may be
the turning point in your
life. Don't fail to mention
the name of your county.

OZARKA, INC., 806 Washington Blvd., Chicago, Ill.

All apparatus advertised in this magazine lias been tested and approved by POPULAR RADIO
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From a photograph made for

POPULAR RADIO

A New Editor on the Staff of
WITH this issue,

POPULAR RADIO

POPULAR RADIO takes pleasure in announcing the
appointment to its staff as Contributing Editor one of the best
known radio engineers in the country -Mr. John V. L. Hogan. scientist,
inventor, lecturer and author. After a special course at Sheffield Scientific
School at Yale he became a consultant to Peter Cooper Hewitt and later
to large and important electrical concerns. Mr. Hogan is a Fellow of
the Institute of Radio Engineers (of which he is an ex- president), a member of the American Institute of Electrical Engineers, of the Yale Engineering Association, of the Radio Club of America and of other scientific
organizations in which membership is accorded only to men of achievement.

1

Radio Corporation of America

HOW THE BEVERAGE ANTENNA HELPS TO OVERCOME STATIC
The big transatlantic radio stations find that a wire stretching for miles and
grounded at the far end through a relatively high resistance, helps to bring in the
signals louder than the static. The length of the attire must bear a definite relation to
the wavelength. (See "Tracking Static to Its Lair," page 342.)

VOLUME

VI
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Can Human Thought -waves
Reach Mars?
"Perhaps the Martians are sending us now some signal
that we fail to recognize; some form of communication so advanced that our intelligence is too rudimentary to catch." This is the statement made to
M. Frederick M. Delano, the Paris representative of
POPULAR RADIO, by the eminent French scientist-

CAMILLE .FLAMMARION
SOME day we will exchange ex-

periences with the inhabitants of
Mars, perhaps by light signals or by
radio, but much more probably by projected waves of thought -by what scientists are now studying under the name
of "mental telepathy."
This is the conclusion reached after
long study and careful consideration by
the dean of the world's astronomers,
Camille Flammarion.
It is what he authorizes me to say to
the readers of POPULAR RADIO. in whose
behalf I have visited the remarkable
eighty- two -year -old savant in his 'famous
observatory, laboratory and museum at
Juvisy, just outside of Paris.
About the basic fact that Mars is
inhabited by some variety of intelligent
creatures, M. Flammarion has no doubt.
Mars is a much older planet than the

earth. It is certainly farther along in
the march of evolution. And life must
exist on it. "for life." says M. Flammarion, "is the great law of the universe."
But communication, M. Flammarion
insists, is a different matter. How the
Martian creatures communicate even
among themselves, is an unknown factor.
The famous "canals" of the ruddy planet
are probably to be interpreted as evidences of the existence of intelligent
creatures who are endeavoring to conserve a deficient water supply. The
seasonal alterations in the tints of certain
areás on Mars-light colors of regions
near the equator becoming darker as the
season advances- indicate, presumably, a
vegetable world that obeys the same
general laws of life as obtain on earth.
But these facts tell us nothing about
.

.
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the arts of Martian communication, and
it is these that we must know if we
would "talk" to Mars.
The Martian inhabitant will differ,
essentially and unavoidably, from the
human inhabitants of the earth. In the
first place, M. Flammarion points out,
as he taps the little white globe that
represents Mars in his laboratory model
pf the solar system, Mars and the earth
are of different sizes. Mars is only
about one half as large as the earth.
It follows that the pull of gravity on
Mars is only about thirty -seven percent
of its pull on earth. The weight of the
Martians will be lessened in the same
proportion. The members of the famous
one hundred -kilo club of Europe, a club
whose candidates must weigh two hundred pounds apiece, before being even
considered for membership, might be
veritable sylphs on Mars, for there they
would only weigh seventy -four pounds.
Then too, there seems to be very little
water on Mars ; no seas, lakes or rivers
are visible on the planet, and it is probable that what water there is exists
mainly as vapor in the atmosphere or as
supplies that are artificially conserved.
Again, the lesser size and weight of the
planet must affect the density of its air;
the barometric pressure cannot be greater
than it is on the tops of the highest terrestrial mountains. The evaporation of
water will be much more rapid, its boiling point will be much lower, the intensity of the sun's rays will be greater
in the daytime, and night -time cooling of the planet's surface will go to far
lower temperatures under the thin air
and cloudless skies of Mars than are
possible here on our well- blanketed
earth.
The Martian seasons, however, are
about the same as ours, though they are
longer. Mars is farther from the sun
than we. It has. therefore, a larger
orbit which it must circle in a year. The
time needed for one complete revolution
around the sun -the Martian yearequals a little over two of our years.

The Martian spring lasts one hundred
and ninety -nine terrestrial days and their
summer equals one húndred and eighty two days. These two seasons, which constitute their annual period of vegetable
growth, total more than an entire year on
earth. A Martian individual who has lived
twenty years on Mars will be as old,
according to our time scale, as a terrestrial man of forty.
All these physical differences between
the Martian conditions and our own
must have reacted, M. Flammarion points
out, upon the bodily form and habits of
the Martian inhabitants. Their breathing, if they have any, may be based on
some mechanism quite different from
ours; their foods will probably be different; their manner of life may show wide
variations from anything we know on
earth. Even the ways in which they
see and hear may be essentially different
from ours. It is almost unthinkable that
they should possess anything which we
would call a "language."
How, then, would we ever be able to
get into touch intellectually with creatures that are probably so dissimilar from
ourselves in bodily character, in mode of
life, in manners and in language?
Several methods suggest themselves,
says the venerable savant, but the most
promising one is telepathy. Among all
the diversities between Martian and terrestrial life, one thing
the laws of
life be universal -may be expected to
be the same. This is intelligence.
If there is intelligence on Mars, its
possessors must he able to understand
the universe as we do, to express this
understanding in the form of thought.
We know that atoms in the distant
stars behave as atoms do in earth. We
know that gravity is universal. We
know that the ether waves of light produced by some tremendous stellar cataclysm off on the other side of the universe are the same light waves that go
outward from a burning match.
We believe. therefore. that the laws
of physics and of chemistry are uni-

-if

CAN HUMAN THOUGHT -WAVES REACH MARS?
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"MARTIANS MAY HAVE BEEN SIGNALLING THE EARTH
FOR 100,000 YEARS"
To penetrate the Heaviside Layer (whirl! some scientists believe envelopes the

earth). with radio waves sent in reply, Camille Flammarion suggests that power projecting waves may not only be used to sustain an airplane at great height, but
also to actuate a transmitter that may send impulses to distant planets. M. Flantmarion has been an astronomer for seventy -seven years.

POPULAR RADIO
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A COMPLETE PICTURE OF THE HEAVENS
In front of M. Flammarion is his wonderful celestial globe,
all the constellations of the ski', each as traced by the ancient Olt which are painted
astronomers. Among
the curiosities in. M. Flammarion's museum are
a book bound in hump: skin, a
suit of clothes worn by a man when he was struck
by lightning and a famous collection of ancient /Hainan skulls.

versal. And if this be true the intelli- about the intercommunication
of minds
gence that understands these laws must without the
use of speech, radio or any
also be universally the sane.
other of our familiar devices. He states
There was a time when telepathy was it as a fact
that mental communication,
considered by scientists to be no better often more
or less unconscious, is somethan a dream of fools or a resource of thing that
exists. "And why." he says,
charlatans. That time has passed. Seri- "may not these
uncontrolled channels of
ous and responsible investigators all over intelligent communication
he put to use
the world -have carried out investigations some day, for inter
-planetary communion these mysterious phenomena. The cation ?"
results indicate, most scientists now
That we will attain success in reaching
agree, that there is at least a strong prob- Mars with the
suggested methods of exability of some form of thought trans- posing geometrical
designs on the ground
ference between human minds, although or of displaying
brilliant lights, such as
it has not been reduced as yet, to condi- were to be
used this summer on the
tions that we can control.
snow -clad heights of the Swiss Alps,
M. Flammarion has followed these ex- M. Flammarion
frankly doubts. As to
periments for years. He has made simi- the possibilities of radio
he will not
lar experiments himself. He is convinced commit himself. Nor will he
predict
that many facts remain to he discovered the success which he foresees with' that
inter.

I

CAN HUMAN THOUGHT -WAVES REACH MARS?

planetary telepathy is to arrive this year
,or even in this century.
A lifelong student of all manner of
scientific wonders M. Flammarion has
grown to realize, he says, "that nothing
can be impossible, nor is anything sure
until it has been proved."
"But why," he suddenly breaks off,
"is it not possible, or even probable, that
the Martians have already attempted,
ages ago, to call us?" Theirs is presumably
a civilization many times older than ours.
Who knows but that they may have
tried to talk to us ten thousand or even
a hundred thousand years ago. They
may have spent centuries striving to send
some sort of a' call across the empty
miles of intervening space and ask us
what we were about.
"If so, they doubtless have given it up,
at least for a while. They would have
been signalling to a world occupied only
by the great beasts of past ages; by the
mammoth, the cave tiger, the bison and
the polar hear, with here and there a
few low -browed ape -men who could not
even talk among themselves let alone
listen to the messages of a civilization
existing across the void of space.
"Who could blame the Martians if
they said to themselves, 'Oh, well, those
life creatures on earth are a silly bunch.
We cannot be bothered with them if they
lack the intelligence to understand this
simple stuff that we are sending them.'
"Or perhaps the Martians are sending us even now some signal that we fail
altogether to recognize ; some form of
communication so advanced that our intelligence is still too rudimentary to
catch it at all.
"Signalling is. after all, a very new
art among humans," the old gentleman
continued, as he took down a volume
from a nearby shelf. "Look," he said.
"here is an original work by Galileo. the
greatest of medieval astronomers and
the man who proved that the earth is
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round. It is inscribed only five hundred
years ago, and yet how absurd some of
its theories and conclusions appear to
us today!
"How dare we to conjecture whether or
not we will be able, a few hundred years
from now, to signal to another planet?
In less than a hundred years we have
developed our own signal system from
the ancient one of signalling with fires
to the modern marvels of radio.
"I dare to set no limit to the future
of what mankind can do."
Even for the possibilities of radio
Communication, although he does not
believe this method the most promising
one for interplanetary use, M. Flammarion has an interesting suggestion.
He has followed the development of
radio as he follows everything else in
science. It was he, indeed, who inspired the famous one-hundred -meter
experiments of Captain Leon Deloy.
And. M. Flammarion has given much
thought to the possibility of projecting
radio waves outside the earth in spite of
the blanketing effect of the Heaviside
Layer.
Might it not be possible, he suggests,
to make use of the power -projecting
rays of Mr. Grindell- Matthews or of
some similar device to sustain an airplane high up in the air and to transmit
to this machine enough power to actuate
a radio transmitter? From this aerial
transmitter a radio message might conceivably go, free of all interference, not
only to Mars, but to the most distant
star in space.
But whether by radio or by thought
waves, whether in this generation or
only in future centuries, a word with
Mars will come. In spite of all the failure of experiments bravely tried, that is
still the hope of Camille Flammarion.
the man who has been for more than half
a century the astronomical genius of
France.

Do we need a censorship over broadcast programs? For
the answer, read POPULAR RADIO next month -November
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ARTIFICIAL STATIC IS USED TO STUDY RECEPTION TROUBLES
To eliminate reception troubles one must know the nature of the cause. One mon.
F. Wundsam of New York, has tackled the problem of eliminating static. He turns
the crank on a static machine when the atmospheric disturbances produced by na
turc are not sufficient for his experiments.

-
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In the first article of this series (which was published in the
August issue), Mr. Hogan described three of the troubles that
may arise because of defects in the radio waves sent out by
broadcasting stations. One of these prime defects -that of f requency variations -was described in the September issue; in it
he told you how you may distinguish between slow

or even moderately rapid changes in wave frequency that occur at the transmitter and similar fluctuations that may be caused by your receiving system. In this article he will consider the matter of
more rapid alterations in the wave frequency

By JOHN V. L. HOGAN

YOU may remember that when alterations that occur in the wave frequency are of substantial amount and
that when they occur at a rate that is
in the low audible range (say from
fifteen to thirty times a second), you
will hear a fluttering noise in your receiver, from the carrier wave of the
broadcasting station.

A nearly identical noise may, however, be caused by variations in the
intensify of the radiated wave, as was
pointed out in the first article.
If,
when you are listening to some particular station, you hear such a noise between the "numbers" on the program,
your natural question will be: How can
I teil whether this flutter is explained
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by frequency variations or by intensity
changes in the radio waves?
You may also ask yourself whether
or not the sound is the result of something going on in your Own _ receiver,
and therefore, whether it marks a defect for which you are yourself responsible.

Flutters Produced Within Your Set
Fortunately there are not many things
that can happen in a radio receiver that
will cause a fluttering sound in the telephones or loudspeaker. Furthermore,
anything that does tend to niake such a
sound will probably have the same effect
on all the signals you hear and is likely
to keep on going even if no signals are
being received. The logical thing to
do, then, is to distinguish first between

the home -made noises that may be produced by your receiver, and the transmitter -made noises that come in with
the waves.
Let us suppose that when you are
listening to some certain broadcasting
station you hear a fluttering sound whenever the carrier wave is being received.
It may be heard above and along with
the speech and music that is sent out,
or it may be so much weaker that you do
not hear it except between the successive
items of the program.
The first thing to do is to try detuning
your receiver; that is to say, turning
your tuning knobs (or one of them)
,a little 'away from the position where
the signals are heard. loudest. If the
noise continues, you would be justified
in concluding that it originated within
the receiving set. To make sure, how-

WHAT HAPPENS WHEN. THE POWER SUPPLY IS NOT STEADY
The upper curve A, shows the
shows graphically the variations
current supplied to the plaies of
this variation

Curve B
a perfectly oscillating wave.
that sometimes take place in the voltage of the
the tubes. The lower curve shows the effect .of
on the oscillating carrier wave.

form of
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ever, it is a good plan to disconnect the
antenna so as to cut ont the signals
altogether; if the flutter is still heard
you may be reasonably sure that something in the audio- frequency :system is
wrong. Likely places: for such trouble
are in the amplifier circuit and sometimes
in the grid -leak and condenser used on
the detector tube.

Many home -made .receivers. -(and a
good many that are-put out by the'factories) insist upon oscillating at certain
wavelêngths and so prevent, -of at least
make very difficult, the proper reception
of broadcasting.
One of the simplest and.inost effective
cures for this trouble is to .connect a
variable and moderately high resistance
directly in series with the ground 'lead,
How to Cure an Oscillating Receiver and then to "cut in" enough of this
resistance to overcome the set's tendency
On-the other hand, the flutter may to oscillate. A standard potentiometer
"tune out" with the signal; but change' of 200 or 300 ohms is often useful, for
in pitch from a low note (or even a rat- this purpose. The trouble is most likely
tle) up to a high whistle, which gradu- to occur in receivers that have radioally disappears as the pitch increases, f requency amplifier tubes, and is parwhile you detune. This is pròof positive ticularly common in reflex sets.
that vòur receiver is generating radio
There is a third possibility which also
oscillations within its own circuits. It indicates that the trouble is in your
is very difficult to receive broadcast tel- receiver. This is, that 'although the flutephony satisfactorily under such condi
ter vanishes when you. tune out the stations, and you should arrange matters tion to which you began to listen, it
so that the oscillations are prevented. comes in again in exactly the same way
To do this may require merely the whenever you tune to any other station.
change of position of one of the adjust- If the coming and going of the fluttering knobs, such as a "stabilizer," "in- ing sound is accompanied by changes in
tensity" control or "tickler," or it may pitch, as just described, it means that
be necessary for you to provide an addi- your receiver is oscillating. If the fluttional adjustment.
ter does not change in character or

POTENT/OMETEe
HERE IS

STOP YOUR RECEIVER FROM
SQUEALING

A WAY TO

A variable resistance of 200 or 300 ohms (an ordinary "A" battery potentiotneter) connected in series with the ground lead can be adjusted to
prevent the tendency

of

the receiver to oscillate on certain wavelengths.
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From a photograph made for POPULAR Ramo

HOW TO SEARCH FOR POOR CONNECTIONS
With the antenna and ground disconnected, but the batteries hooked up and the
phones on, it is easy to find a faulty connection. Press against each wire with the
end of a hard rubber fountain pen or other piece of insulation and a grating or
rasping sound

will

be heard in the phones when the poor connection is touched.

sound, but merely in intensity, and if it
appears whenever you listen to any
broadcasting station, there is something
wrong with your receiver. Whatever
causes this kind of flutter will probably
be in the radio -frequency circuits, as
your tests will have proved that it requires the presence of radio currents to
produce the sound. However, such effects are both rare and obscure, and no
diagnosis that could be given without
inspecting the receiving set would be
likely to be helpful. I mention the
phenomenon with the idea of eliminating
all the things that may occur in the receiver, so that you may have confidence
in your observations if they point to a
defect in the arriving wave.

Noises in the Carrier Waves
And, so, we come to the situation

where (1) the flutter tunes out when
the wave from the particular broadcasting station you are investigating is
tuned out, (2) the flutter does not turn
into a whistle as it is tuned out, and (3)
it does not reappear as you tune to the
waves from other stations.
Under these conditions it is a fair
conclusion that the irregularity that pro duces the sound exists in the carrier
wave, and that it has its origin outside
of your receiving station.
Your next problem, if you really want
to know what is wrong, is to find out
whether the noise is caused by frequency changes or by intensity changes
in the wave. If the fluctuations are
small there may be some difficulty in
doing this, but the test is so simple that
it is worth trying in any event.
If the frequency of the incoming wave
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changes from instant to instant. it is
evident that a sharply -tuned receiver will
not hear all of the wave all of the time,
so to speak, at any one tuning adjustment. To hear the station at full intensity at every instant. it would be
necessary to change the tuner settings
continuously so as to follow the variations in wave frequency. The general
effect of such fluctuations is. then, to
broaden the range on the tuner throughout which the signals are heard.

How to Test the Sharpness of Tuning
By comparing the broadness of tuning,
or the number of degrees you may turn
the tuning dial away from the loudest
position without completely cutting out
the station, you can get some information as to the constancy of the wave
frequency.
If you take as a standard some other
station whose carrier wave does not flutter, and which you hear at approximately
the same intensity as the plant you are
studying. (and which preferably has approximately the same wave frequency)
you may find, for example. that the signals tune out when you move the dial
about three degrees away from the maximum setting. If, then, you find that
equally loud signals from the station
having the fluttering wave persist when
you move the tuning dial six or eight
degrees from the best setting. it is a
good indication that the wave frequency
of that transmitter is varying.
On the other hand, if both the standard and the fluttering waves tune out
in the same way, the probabilities are
that the noise is caused by intensity

variations. In either case you should
write to the manager of the broadcasting
station that is sending out the noisy
wave afid tell him of your observations;
he can check them up himself, and thus
determine the possibility of improving
his transmitter.
There are two other possible causes
of flutters in the received carrier wave,
and as neither of them can be blamed
upon your receiver or upon the broadcasting station, they should be mentioned
here. If a second broadcasting transmitter, perhaps more than a thousand
miles away, happens to be sending out
a wave that is within a few cycles of the
wave to which you are listening, the two
will beat together. The beat will not
produce a musical tone if the two f requencies differ by less than about 16
cycles a second, but it may cause exactly
the sort of flutter we have been discussing. Such conditions are rare in
practice, and should never occur except
at the 833 kc. (360 meter) waves of
the class C stations, for the Department
of Commerce is doing its utmost to
prevent undue duplication of wave f requencies among broadcasters.
Occasionally a transmitter may get so far out
of adjustment as to cause this effect,
but the chance of striking so closely the
frequency of another station is exceedingly remote. If you should hear two
stations making low -frequency beats of
this kind it is likely that you would find
the wave frequency of either or both
changing gradually while you listened,
so that the flutter would drop out at one
instant, come in again, change to a low
musical note of varying pitch. return
once more to a flutter, and so on. A

-

This Article Tells You
1. What causes the fluttering sound in your receiver;
2. How to distinguish a noisy carrier wave when you hear one;
3. How to suppress an oscillating receiver;
4. How to stop the grating noises in your set.
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CUSHIONED SOCKETS HELP TO MAKE YOUR RECEIVER QUIET
Socket A is made with the lower portion of soft rubber. At B is a soft rubber
platform on which a standard socket can be mounted. The socket on the right is
made in two pieces held apart by springs at point C. With such sockets and with
all connections tight, there will be no noises unless they come from outside.

condition of this kind should be reported
to the broadcasting station whose signals are affected.

Interference from Your Neighbors'
Receivers

The second way that beat flutters may
be made is by the reception, along with
the signals you want, of waves sent out
by an oscillating receiving set. The
final effect is almost exactly the same
as when you receive an interfering wave
of the same frequency and intensity
from a distant broadcasting station.
If one of your neighbors has a radiating receiver, and if, while it is in .the
oscillating condition, he tunes to the
same station that you are listening to,
radiation from his set will probably interfere with your reception. This is
because, as has often been explained,
any receiver that is sd adjusted as to
generate radio oscillations in its antenna
circuit will act for the time being like
a small transmitter.

Should your interfering neighbor tune
his oscillating set to exactly the same
frequency as the wave you desire to
receive, you will not hear a beat flutter
or note, but if he deviates from this
exact frequency (or if the broadcasting
station itself swings in frequency by
even a few cycles), you will hear the
fluttering sound that has been described.
Ordinarily you can tell whether such
receiving interference is produced by a
neighborhood "squealer" or by a distant
broadcasting station, by observing the
constancy of the beat note or flutter. It
is unusual for a listener who uses a
whistling receiver to leave his adjustments alone for more than a few seconds or at' most a few minutes at a time.
When he changes his tuner settings the
beat noise will change correspondingly,
usually turning into a musical note of
gradually increasing frequency. When
you hear such changes in the flutter you
can be reasonably sure that the interference arises in your own vicinity, and
that you will be repaid for making a

A

POPULAR RADIO

336

tour among the radio listeners who operate sets near your home. Most of the
people who allow their sets to give this
sort of trouble do so through inexperience or lack of appreciation that they
are interfering with other people's reception, and it is ordinarily not difficult
to build up a co-operative spirit among
a group of closely adjacent listeners
that will permit all to receive without
such bothersome interruptions.
Noises that Are Produced by Intensity
Variations

We have now considered most of the
phenomena that are likely to occur as a
result of frequency variations, either
slow or rapid, in either the transmitters
or the receivers ; we have also looked
into the possibilities of distinguishing between these various effects, so that any
listener can find out whether the source
of his disturbance lies in his own receiver or at a more distant point.
The next topic is that of noises produced by intensity variations either in
the wave or in the response to the received signals.
If you hear unwanted noises while
you are listening, the first thing to find
out is whether they are produced by a
defect in your own set or whether they
come in with the waves. Much the same
plan as suggested above for detecting
frequency variations should be followed;
if you hear the noises at all settings of
your tuner, or if they continue when
you disconnect your antenna, it is almost certain that something is wrong
in your apparatus. Bothersome sounds
of this sort, which persist even when
no signals are coming in, can often be
traced to poor connections in the set.
'

If you bump your receiver with your
hand while listening in the telephones,
you should hear nothing but the ringing noise produced by the vibration of
the tubes. If the tubes are well mounted
on a cushioned base, you may not hear
even that. If the jar, causes a rattling
sound in the telephones, or if the noises
that you have been hearing are more
violent, you should hunt for a loose contact in some of your instruments or
wiring.
Of course, this crude "bump" test
will not be helpful if your receiver is
of the crystal type, without tubes ; in
such a set the chances of internally produced noises are fairly remote, though
sometimes a shaking contact will cause
them and, in any event, a bad connection will make the received signals
weaker than they should be. The best
way to test the contacts in a crystal set
is to try to shake each of them with an
insulating rod (like a closed fountain
pen) while listening to signals; a bad
connection will usually show up by making a noise or by stopping the signals
when you move it.
If there are no loose contacts in your
receiver, and you still hear irregular
noises while the antenna is disconnected,
you should look for the trouble in your
"B" batteries (which may have become
run down and noisy) or in your detector grid -leak (which may have become
microphonic or may not be of the correct value for the tube you are using).
Should the noises not appear when you
allow the set to remain untouched, but
if they show up when you adjust some
particular element such as a tuning condenser, a coupler or a potentiometer,
you may expect to find a "floating" or
irregular bad contact in that instrument.

series I will describe some of the causes of interfering noise that lie outside of your receiving outfit, together with the
simple tests that you may use to trace them to their sources and, in some

In the next article of this

instances at least, the best ways to eliminate them.

HOW TO SELECT

A

Ready -made Receiver
]<

"I would really enjoy having a good radio set, but I don't

know enough about the subject to be able to pick out the

right kind of an outfit, and l'tn afraid I wouldn't get a good one."
am going
2: "I
come to the

to wait until the development of radio sets has

point where the reception is perfect. I don't
want to have to spend $200 or $300 for a set today and have to
junk the whole outfit in six months, just because it is out of date."

I had to listen to the same kind of noises in my home
3; "If
that I hear coming out of some of these radio stores, I would
soon be in an asylum. If that is radio, I don't want any of it."

This article has been written expressly for the people who have
been making-and probably believing-one or all of these remarks
THE TECHNICAL STAFF

IN

the first place, anyone. of ordinary
intelligence can purchase a radio set
that will suit his needs and give him
good service -after he has read this
article.

In the second place, radio reception
has now progressed so far that the mod.
ern manufactured receiver really doer:
give long-time satisfaction if properly
installed.
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In the third place, there are good
radio stores and poor radio stores -and
the larger and more reliable ones have
booths where radio sets are demonstrated like phonographs. Do not think
that when you hear radio signals,
stepped up to terrific volume, by poor
amplifiers constructed by incompetent
electricians, that you are hearing as good
reception as can be obtained on commercially -built sets designed by competent engineers of long standing. It is
only too true that some of the smaller
shops that carry a side line of radio
apparatus do clutter up the air with
awful noises that are projected out into
the streets through the transoms over
their doors.
But this should not deter anyone
from getting a good radio outfit that
will be a real enjoyment and a source of
information as well as an education to
all listeners, both young and old.
Let us now take up the various considerations that should be worked out
before purchasing a radio. receiver. The
most important of these are:
1. Can an outdoor antenna be used ?
Will the landlord permit it? Is there
space enough on the roof or to neighboring roofs, poles or trees for an outdoor antenna? If not, will an indoor
or loop antenna he used?
2. Is a loudspeaker to be employed?
Or are head telephones preferred, or
both?
3. How much money is to be spent
for the set?
4. Is the set to be used for local reception? Or is "distance" a requisite?
5. Is the set to be a permanent set
up? Or must it be portable?
There is no straight formula for picking out just the type of receiver that
will meet all needs, such as cost, sensitivity, portability, combined with perfect quality of reception.
For instance, it would be impossible
to get a set that would cost only $15.00
and that would pick up stations 3,000
miles away on a loop antenna and repro-

duce music and speech, just as if it were
in the same room.
However, a good choice can be made
that will be best for you, if you will
make a study of the following data that
has been collected- from the larger manufacturers of complete radio receiving
sets.
A questionnaire was sent out by PopULAR RADIO to a list of firms asking
them to answer various questions that
were asked about their apparatus. The
replies are summarized for your benefit
on these pages. This data has been
compiled in a convenient form for ready.
reference.
The reader who wants to buy a set
should go over the specifications of these
various receivers as they appear in the
table; if he does the job carefully, he
will be able to pick out just the right
type of set to meet his needs -and one
that will be certain to give him satisfaction.
The charts are arranged so that the
reader may decide on a price that he
wants to spend ; he may then look up
the sets which are listed at this price
and find out if there are any sets that
will serve his needs. If there are not,
he will know that he will have to spend
more money.
The table gives, first, the manufacturer's name, then the model or type
number of the set. It tells you how
many tubes are used in the set and the
kind or kinds used. It tells you what
type of circuit or tuning unit is employed, whether it is regenerative, radio
frequency of a number of various kinds,
whether a crystal detector or a vacuum tube detector is employed. The distance
ranges that can be obtained on headphones, and on the loudspeaker, are also
given.
If the beginner will pick out the set,
from the chart, which satisfies the five
considerations given previously in this
article, he will find by experience that
he has made a wise choice and will begin to enjoy radio in his own home.

Ready Reference Table of Ready -made Receivers
Penna Wireless

NAME
MODEL NUMBER OR NAME
NUMBER OF TUBES

Radio Corp.

Crosley

Midwest
Radio Co.

Model 5

Model MU

2

4

4

3

TYPE OF TUNING

Regenerátive

Tuned Radio

Tuned Radio

Regenerative

TYPE OF DETECTOR
RANGE ON PHONES

Vacuum Tube

Vacuum Tube

Vacuum Tube

Vacuum Tube

2,000 miles

2,000 miles

2,000 miles

3,000 miles

RANGE ON LOUDSPEAKER
COST COMPLETE
ANTENNA RECOMMENDED.

500 miles

2,000 miles

1,500 miles

3,000 miles

;45.00

$95.00

;115.00

$125.00

Outdoor

Outdoor

MANUFACTURER'S

-

KIND OF TUBES FOR R.
DETECTOR TUBE

Outdoor

-

UV

F.

AUDIO TUBES
TYPE OF "A" BATTERY

TYPE OF "B" BATTERY

G7' 2

Outdoor

-

UT' 201.4

C 300 or
UV 200

UV ZOlA

UV 20/A

C 301A or
UV 201A

6-80 storage

6-80 storage

6-120 storage

45 volts

67% volts
large size

45 volts
large size

18 volts

45 volts

18 volts

200 to 600 meters

220 to 560 meters

t75 to 650 meters

2

5

/

1 amps.

I amp.

I% amps.

12 mils

20 nails

Jeetl

Manhattan

C. D. Tuska

Company

Workrite
Mfg. Co.

WDII. UV 199
To suit tubes

To suit tubes
DETECTOR "B" VOLTAGE
150 to 600 meters
WAVELENGTH RANGE
3
NUMBER OF TUNING CONTROLS
"A" BATTERY CURRENT USED Depends on tubes
"B" BATTERY CURRENT USED Depends on tubes
Any standard
LOUDSPEAKER RECOMMENDED
Marione
MANUFACTURER'S

Mfg. Co.

A

UV 201A

UV 200

or UV ZOlA

To suit tubes

Series 4 Model

201A

WDII, UV199
or UV ZOlA

Sweeney

Roam Co.

large size

.

6

mils

NAME
MODEL NUMBER OR NAME

Radio Co.

Any standard
Chicago
Radio Lab.

Clear-o-dyne

4R

Superdyne
Type 228

Neittro Grand

NUMBER OF TUBES

4

4

4

5

TYPE OF TUNING
TYPE OF DETECTOR
RANGE ON PHONES
RANGE ON LOUDSPEAKER
COST COMPLETE

Tuned Radio

Regenerative

Tuned Radio

Neutrodyne

Vacuum Tube

Vacuum Tube

Vacuum Tube

Vacuum Tube

1.500 miles

3,000 miles

3,000 miles

3,000 miles

3,000 miles

2,000 miles

2,000 miles

$135.00

$170.00

$175.00

Outdoor

Outdoor

$170.00
Short Indoor

ANTENNA RECOMMENDED
KIND OF TUBES FOR

R. F.

DETECTOR TUBE
AUDIO TUBES

TYPE OF "A" BATTERY
TYPE OF "B" BATTERY

1,000

miles

UV 20IA
UV 200

C 300

U1' 201A or
C30IA

or

C30IA

UV 20 /A or

or

C 30IA

UV 20IA or
C 301A

UV 201A or

6 -80

6 -100

UV 201A

200 or

UV 200

C 300

UV 20/A

UV 201A or
C 30/A

6-100

6-80

storage

storage

storage

90 volts

135 volts
large size

large size

90 volts
large size

45 volts

18 to 22 volts

18 volts

large size

"B"

LOUDSPEAKER RECOMMENDED

C 301,4

UI

Outdoor

storage

VOLTAGE
18 volts
250 to 600 meters 150
WAVELENGTH RANGE
2
NUMBER OF TUNING CONTROLS
I .4 amps.
"A" BATTERY CURRENT USED
9 mils
"B" BATTERY CURRENT USED

DETECTOR

-

Any standard
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to 600 meters

5

volts

220 to 565 meters

ZOO

lo 650 meters

2

3

amp.

I% amps.

2 amps.

mils

12 mils

15 mils

Any standard

Any standard

3
1

90

Baldwin

Ready Reference Table of Ready -made Receivers
MANUFACTURER'S

NAME
MODEL NUMBER OR NAME
NUMBER OF TUBES

Clea,tone
Radio Co.

Operadio
Corporation

Corporation

Incorporated

Super Clear -o-dyne

Operadio 2

Type RAF

Westburr Six

S

6

4

6

TYPE OF TUNING

Tuned Radio

Transformer

Neutrodyne

coupled

Garod

Westburr

Transformer

coupled R. F.

TYPE OF DETECTOR
RANGE ON PHONES
RANGE ON LOUDSPEAKER

Vacuum Tube

Vacuum Tube

Vacuum Tube

1.500 miles

2,000 miles

2,000 miles

1,000 miles

miles

2,000 miles

1,500 miles

Local signals

COST COMPLETE
ANTENNA RECOMMENDED

$180.00

$190.00*

$190.00

$195.00

Outdoor

Loop

Outdoor

Loop

UV 199 or
C 299

UV 20JA or
C 30JA

UV 199

UV 199 or

UV 200 os

UV 199

UV 207A or

UV 199 or
C 299

UV 201A or
C 30 /A

UV 199

6-140

434 volts
flashlight

storage

small size

90 volts

90 evils
sise

6734 volts
small sise

45 volts

2234 volts

45 volts

KIND OF TUBES FOR

1,000

UV

R. F.

2OIA or

C 30IA

DETECTOR TUBE

UV 200

or

C 300

AUDIO TUBES

C

C 30/A

-

TYPE OF "A" BATTERY

storage

TYPE OF "B" BATTERY

90 volts

large size

DETECTOR "B" VOLTAGE
18 volts
WAVELENGTH RANGE
250 to 600 meters
NUMBER OF TUNING CONTROLS
3
"A" BATTERY CURRENT USED
IN amps.
"B" BATTERY CURRENT USED
15 mils
LOUDSPEAKER RECOMMENDED Any standard
MANUFACTURER'S
F. A. D. Andrea

NAME
MODEL NUMBER OR NAME

299.

290 to 575 meters

C 300

6-100

.

434 volts

flashlight

230 to 560 meters 250 to 525 meters

2

3

amp.

l j¡

12 mils

14

.4

!\

Vacuum Tube

3

amps.

.4

mils

12 mils

amp.

.Inc.

Self-contained*
Adams
Morgan Co.

Any standard
Henry Hyman
& Co., Inc.

Anv standard
Moon Radio

No. 160 -A

Type RB-2

"Bestone"

C -2 A
4

V -60

NUMBER OF TUBES

4

3

4

TYPE OF TUNING

Neutrodyne

Regenerative

tuned Radio

Corporation

Transforme,

coupled R. F.

TYPE OF DETECTOR
RANGE ON PHONES
RANGE ON LOUDSPEAKER

Vacuum Tube

Vacuum Tube

Vacuum Tube

Vacuum Tube

3.000 miles

3,000 miles

3,000 miles

3.000 miles

3.000 miles

2,000 miles

2,000 miles

2,000 miles

COST COMPLETE

$200.00

$200.00

$210.00

$210.00

Outdoor

Outdoor

Outdoor

Ground alone

UV 201A or
C 301A

UV 20IA or
C 30/A

ANTENNA RECOMMENDED
KIND OF TUBES FOR

t

R. F.

DETECTOR TUBE

UV

201A or
C 301A

UV 200

C 300

AUDIO TUBES

TYPE OF "A" BATTERY

TYPE OF "B" BATTERY

or

UV

261A or
C 301A
6 -100

"B"

VOLTAGE

WAVELENGTH RANGE
NUMBER OF TUNING CONTROLS
"A" BATTERY CURRENT USED
"B" BATTERY CURRENT USED
LOUDSPEAKER RECOMMENDED

UV 200 or

UV 20JA or
C 301A

UV 20/A or
C 301A

C 300

6 -80

6 -100

UV

ZOO

C

or

300.

UV 20JA or
C 301A
6 -110

storage

storage

storage

storage

90 volts

67 y4 volts
large size

135 volts
large size

90 volts
large size

22 3,4 volts

18 volts

18 volts

large sise

DETECTOR

UV 200 or
C 300

22% volts
200 to 600 meters

200 to 560 meters 280 to 550 meters

3

3

l3 amps.

/34 amps.

15 mils

8 mils

Music Master

Any standard

340

2
2

amps.
74

mils

Any standard

250 to 550 meters
2
7,.$

amps.

14 mils

Natural-tone

Ready Reference Table of Ready-made Receivers
MANUFACTURER'S

NAME
MODEL NUMBER OR NAME

De Forest
Radio Co.

4

R. F.

WCIO & WCII

Supreme

Melco

3R

6

4

4

Regenerative

Transformer

Tuned Radio

Crystal

Vacuum Tube

Vacuum Tube

3,000 miles

3,000 miles

3,000 miles

3.000 miles

1,500 miles

3,000 miles

1,500 miles

3,000 miles

$210.00

$211.00

$225.00

$244.85

Loop

Outdoor

Outdoor

Outdoor

De Forest

UV 2014 or
C 3014

UI'

UV 2014

UV 20IA or

UV 201A or

UI'

Ul'

DETECTOR TUBE

C 301A

AUDIO TUBES

TYPE OF "A" BATTERY

TYPE OF "B" BATTERY

DETECTOR "B ". VOLTAGE
WAVELENGTH RANGE
NUMBER OF TUNING CONTROLS
"A" BATTERY CURRENT USED
"B" BATTERY CURRENT USED
LOUDSPEAKER RECOMMENDED
MANUFACTURER'S

NAME
MODEL NUMBER OR NAME
NUMBER OF TUBES
TYPE OF TUNING
TYPE OF DETECTOR

RANGE ON PHONES
RANGE ON LOUDSPEAKER
COST COMPLETE
ANTENNA RECOMMENDED
KIND OF TUBES FOR R. F.
DETECTOR TUBE

De Forest
6-120

90

TYPE OF

"A"

BATTERY

TYPE OF "B" BATTERY

DETECTOR

"B"

VOLTAGE

WAVELENGTH RANGE
NUMBER OF TUNING CONTROLS
"A" BATTERY CURRENT USED
"B" BATTERY CURRENT USED
LOUDSPEAKER RECOMMENDED

or

UV IOTA or
C 30IA

rolls

large size

C 3014

201.4 or
C 301A

ZOIA or

DI' 2

6-80

6-100

storage

storage

large size

90 volts

673 volts
large size

135 rolls
large size

16% rots

673§ trolls

45 rolls

200 to 650 meters

2

2

amp.

IOTA or

DI'2

storage

222 to 600 meters

1

Vacuum Tube

.

DV 2

6-120

storage

ZOO

to 6011 meters
3

1% amps.

1

150 to 600 meters

3

.

amp.

I amp.

16 mils

18 mils

12 mils

'ernro
Mu -Rad
Lab., Inc.

Any standard
Freed-

Western Electric
Poules'

MA -15

NR -5

No. 600

Model D

6

5

5

4

Transformer

Nenlrodyne

Tuned Radio

Reflex

Vacuum or
Sodion Tube

Vacuum
Tube

Vacuum or
Sodios Tube

Vacuum
Tube

3,000 miles

3.000 miles

2,000 utiles

3,000 miles

3.000 miles

3,000 miles

1,500 miles

3,000 miles

$260.00

$275.00

$275.00*

$300.00

Loop

Outdoor

Outdoor

Outdoor

C 3014 or
UV 20IA

UV 2014 or

UI' 201A

UV 200

UV 201A or
C 30IA

1

Eismann

coupled R. F.

Sodion

AUDIO TUBES

Chicago
Radio Lab.

coupled R. F.

ANTENNA RECOMMENDED
KIND OF TUBES FOR

Amsco

coupled R. F.

Transformer

TYPE OF DETECTOR
RANGE ON PHONES
RANGE ON LOUDSPEAKER
COST COMPLETE

Products Co.

Radiodyne

Reflex

NUMBER OF TUBES
TYPE OF TUNING

Western Coil
& Electric Co.

C 301A

or

UV

2OlA or
C 301A
6 -90

UV 20lA or
C 301A
6 -100

5

Baldwin
The Bristol

Furniture Co.

Company

.

UI' 20IA

UV 200

.

or

UV 2014
6-100

mils

UV 201A
UV 200

UV 2014
6 -80

storage

storage

storage

storage

large size

90 volts

90 volts
large size

90 rolls
large size

90 volts
large size

20 voles

45 volts

225vans

270 to 600 meters

220 to 560 meters

18

volts

220 to 560 meters 200 to 600 meters

1

3

3

1

2% amps.

l% amps.

lye to 2 amps.

1% amps.

22 mils

25 mils

15 mils

15 mils

Mu -Rad
Audiophone

Western Electric

Self-contained*

Audiophone
Senior
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Weather Bureau

THUNDERSTORM AREAS ARE SOURCES OF STATIC
This map shows the total number of thunderstorms that occurred in
different parts of the United States between 1904 and 1913. The two regions of
most frequent thunderstorms, in the Gulf of Mexico and over Arizona and New
Mexico, are also sources of much static.
FIGURE 1:

Tracking Static to Its Lair
One of the most significant investigations of static ever made has been in
progress for over two years at the University of Wisconsin. In this exclusive article Dr. Terry, who is Associate Professor of Physics at that
university and who has directed the static work, describes the methods
used and some of the conclusions that have been reached.
It is f midamental investigations of this kind which will lead presently to the understanding and control of this form of radio interference
.

By EARLE M. TERRY, Ph.D.

STATIC

interference is generally
divided into three major groups
which are known respectively as
"hisses," "crashes" and "grinders."
These three terms are self- explana-

tory; anyone who has had even a lim-

ited experience in radio listening will
easily recognize them.
The "hisses" are due to an actual
electric discharge from the antenna to
the earth. This variety of static is
342

more pronounced when a series tuning
condenser is used. While it often sadly
mars the reception of music, it is not of
serious consequence in the reception of
telegraphic signals.
The "crashes" have been traced quite
definitely to lightning discharges. While
such crashes last they are often so
strong as to obliterate completely the
incoming signal, but because of their
short duration they seldom interfere

TRACKING STATIC TO ITS LAIR
:

seriously uit:i radio communication.
The 'grinder" type of interference is
the most serious of all. This consists
cf a series of sustained crashes of varying intensity. It reminds one somewhat
of the sound produced when sand that
contains an occasional pebble is thrown
against a window in a more or less
broken stream. This form of static
often rises to overwhelming intensity
during the summer months. In the
early days of transoceanic radio communication it frequently caused interruptions for hours at a time.
Experience shows that this grinder
static is more severe near the tro.pics
than in the temperate or frigid zones.
In a given locality it varies in intensity
from day to day. It is worse on warm
days than on cool days. It also yaries
throughout the day; it is usually at a

From

a

4notaaraph loaned by Pro(eaeor

minimum between sunrise and noon and
increases to a maximum just before sunset. During the evening and the early
part of the night it remains practically
constant and falls gradually to a minimum at sunrise.
The origin of this type of static is
not definitely known. In the early days
of radio all forms of static were thought
to be caused by lightning disturbances
either between two clouds or between a
cloud and the earth. In recent years,
however, the belief is gaining ground
that the grinder type is not due to
ordinary lightning but to disturbances
in regions of the atmosphere far above
the clouds. It apparently has but little
connection with the ordinary phenomena of meteorology, and electricity that
is received from the sun probably plays
an important part in it.

Terri

THE TWO ANTENNAS OF THE STATIC MEASURER
FIGURE 2: The frame at the right carries the eighty -turn loop.
The cage antenna
may be discerned by its spreaders, attached to the mast at the left. Professor

Terry stands at the left.

3t3

Tl.e entire apparatus is on top of one of the university
buildings.

POPULAR RADIO
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RECEIVING CIRCUIT
used for

DIRECTION MEASUREMENT
Or AT 1OSP`IERICS
at the
RADIO

LABORATORY

Departnent of Physics
UNIVERSITY of WISCONSIN

HI^'^ßx

1929

o

r.YttaA,-

HOOK -UP FOR THE STATIC- MEASURING CIRCUITS
3: In the upper right -hand corner notice the galvanometer circuit, supplementing the telephones for the measurement of intensity. The .circuits are fully
described in the article.
FIGURE

One of the most elaborate attempts to
overcome interference from the grinders
type of static was that carried out by
Weagant, then chief engineer of
Marconi Wireless Telephone Company
of America. His method was based on
the supposition that this static really
does originate overhead, so that it will
be propagated directly downward.
As the signal waves that one desires
to receive travel parallel to the earth's
surface, it would be possible, Weagant
thought, to design receiving systems in
which the vertical impulses of the static
would neutralize each other, while the
horizontal impulses due to the signal
would reinforce each other.
Such systems were installed- and actually did give marked improvement in
ability to receive through static interference. For a time this plan was
widely heralded as having solved the
problem of static elimination. But subsequent investigations have shown that
the static does not all come from. above.
The Weagant system does not eliminate

th.

.

it all. Furthermore, the large dimensions of the receiving loops required,
together with the strays picked up by
the long connecting lines, have prevented
this system from coming into general
use.
Another method for the elimination of
static is one designed by Commander
A. H. Taylor, Director of. the Naval
Aircraft Laboratory. Washington, D. C.
This method takes advantage of the
relative effectiveness of a loop and a
buried wire in picking up static and signals. The loop and an insulated wire,
the latter buried a short distance underground, are coupled to a. receiving circuit in such a way that the electromotive
forces that they induce in it are opposite.
It is then possible to adjust the coupling so that all of the static disturbances
are neutralized. But the signal will be
relatively stronger in the buried wire
than in the loop and a portion of it will
remain unneutralized. By suitable amplification this can be made of any desired strength.

TRACKING STATIC TO ITS LAIR
Commander Taylor states that the
ratio of improvement of this balanced
receiver over the loop alone is more than
8 to 1. Six receivers of this type were
installed at Belmar, New Jersey, in
April, 1919, and were used for the
navy's transatlantic reception for the
remainder of the war.
One of the most important contributions to the problem of static elimination is the recent discovery that the disturbances do not come from above,
as \Veagant believed, but that for the
most part they originate in certain fairly
well defined land areas.
In the United States, for example,
there seem to be two such localities, one
in the Gulf States and the other in
Arizona and New Mexico. In Figure 1
is shown a map prepared by the United
States Weather Bureau on which the
total number of thunderstorms which
w

occurred during the ten-year period from
1904 to 1913 has been recorded. Lines
are drawn through the areas that have
equal numbers of storms.
It is a striking fact that the pre ponderance of static comes from exactly
those regions where thunderstorms are
n ost prevalent.
For this reason opinion is swinging
back again to the idea that thunderstorms rather than the high-altitude
electric disturbances are at the bottom
of our difficulties from static.
Fortunately for transoceanic reception on both sides of the continent these
major static sources lie nearly opposite
to the stations that one wishes to receive and any receiving device possessing highly directive properties may be
used to advantage. One of the most
successful of these is the so- called wave
antenna designed by Mr. H. H. Beverage
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STATIC ON A DAY OF NO THUNDERSTORMS
4: On November 1, 1923, there were no thunde storms anywhere in the
country. The arrows show the direction and intensity of static and indicate that
it is coming mainly from regions of high barometric pressure, as located by the
weather map.
FIGURE

.
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From a photograph loaned by Profeaaor Terry

WHERE THE MEASUREMENTS ARE MADE
The receivers, meters and other instruments are placed inside the small house shown

in Figure 2.

In this view Professor Terry is seated at the receiver making a
measurement.

of the Radio Corporation of America. permitting multiplex reception. A single
This consists of two long horizontal pair of wires with its separate receiving
wires, suspended at equal heights a few circuits has handled all the business of
feet above the ground and extending the station for some time. The comfrom the receiver in a direction opposite pany reports very little interference with
to the transmitting station. At each traffic even during the worst seasons of
end is an ingenious coil arrangement the year.
which permits waves traveling in one
While observations along the two seadirection to act upon the receiver, while boards have already indicated clearly the
neutralizing the effects of those going preponderance of static from the areas
the opposite direction. By making the mentioned, no systematic study has been
antenna somewhat longer than the wave- made at points in the interior of the
length to be received marked directive United States. During the past year
properties are secured.
the author and the staff of radio station
At Radio Central, the powerful sta- WHA at Madison, Wisconsin, have betion of the Radio Corporation of gun this work.
The receiving apparatus consists of a
America near New York, this method
of reception has been in use for somé large rotatable coil and a small cage
time. The wires are seven miles in, antenna located on the top of Sterling
length and are suspended ten feet above Hall, one of the buildings of the Unithe earth: As they are untuned, it is versity of Wisconsin. Both coil and
possible to couple this antenna to more cage are coupled to the same receiving
than one tuned receiving circuit, thus circuit. The cage receives equally well

TRACKING STATIC TO ITS LAIR

The two antennas -cage and coil -are
shown in Figure 2. The coil (in the
right front) consists of eighty turns of
wire wound on a rotatable frame twenty
feet long, eight feet high and six feet
wide. The ends are connected to brushes
which rest on slip rings which cannot
be seen in the figure. The frame is
carried on a ball bearing and is easily
rotatable from the receiving set by an
arrangement of rope and pulleys. A
circular scale is mounted underneath the
coil and is read by means of a telescope
at the receiving set.
The cage antenna is supported on the
mast shown at the left of the picture,
which also carries ce end of the broadcasting antenna for station WHA. The
cage itself is a four -wire unit and is
barely discernible by the spreaders, which
may be seen about two -thirds of the way
up the mast. The lower end is con-

from all directions, while the coil has
Moreover, the
bi- lateral properties.
phase of the electromotive force induced in the coil reverses when the coil
is turned through 180 degrees with regard to a given source.
The coupling of the coil and of the
cage to the receiving circuit are each so
adjusted that when the plane of the
coil passes through a given transmitting
station the intensities of the signals received by it and by the cage separately
are the same. Then, if these two are
combined, the total intensity in the receiver is twice that of either alone, while
signals that come from the opposite direction are completely neutralized. The
system thus has uni- directional receiving properties and, by rotating the coil,
the system may be used to measure the
intensity of the static that comes from
all directions,
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ON THIS DAY A THUNDERSTORM CONTRIBUTED TO THE STATIC
Of the two longest arrows, indicating the chief directions of static, one
points to a thunderstorm. marked by the dotted circle over Cape Cod, the other to
the high -pressure area in Wyoming.
FIGURE 5:
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A DAY OF MANY THUNDERSTORMS
6: Heavy thunderstorm areas are indicated by the regions inclosed in heavy
dotted lines in the northwest, the southwest and over the northern corner of the
Gulf of Mexico. The preponderance of static front these directions is shown
FIGURE

clearly by the arrows.

nected to the small house built to contain one of the ventilating fans for the
building. The receiving equipment is
located in this house.
The circuit which we are using is a
modification of the one described by Dr.
Austin in the Proceedings of the Institute of Radio Engineers for August,
1923.
The method employed by Dr.
Austin is this ; the two antennas are
adjusted so that their responses are
equal. Then the loop is rotated slowly
and the polarity of its terminals with
the receiving circuit are quickly reversed while observations on static are
being made. If the plane of the coil
coincides with the direction from which
static arrives, then for one position of
a switch the response to static is a
minimum, while for the reverse position
it is zero. The coil is then rotated un-

til no difference in the response to static
is observed for the two positions of the
switch. The static is then coming from
the direction at right angles to the plane
of the coil.
Our experience has been that the
static in this locality is of such an irregular character that observations cannot be made in this simple manner. We
have used, accordingly, the somewhat
more elaborate circuit shown in the
wiring diagram of Figure 3. The antenna at the left of the figure represents the cage with a parallel- connected
tuned circuit. The loop is shown next
toward the right with two variable inductances and a tuning condenser in
series. Loosely coupled with this is a
third tuned circuit to which is connected
a detector tube and a two -stage audio frequency amplifier of ordinary design.

TRACKING STATIC TO ITS LAIR
At the lower part of the figure is shown
a separate heterodyne oscillator, loosely
coupled to the tuning circuit by a variable mutual inductance. In series with
the phone is an audio -frequency transformer, the secondary of which contains a crystal rectifier and a pointer

349

registers on the galvanometer a deflection proportional to the strength of the
disturbance.
Small, irregular disturbances are eliminated by counting only
those crashes which produce a galvanometer deflection greater than some arbitrarily chosen threshold value. We
have found that by this combination of
galvanometer.
Our procedure is first to tune the visual and aural methods we are able
cage and the loop separately to some to obtain much more consistent results.
The results obtained are plotted on
continuous -wave transmitting station.
weather
maps like those shown in FigThe two are then coupled together and
the resistances are varied until, with the ures 4 to 6. Arrows are drawn for each
coil pointed toward the station, the re- of the thirty- degree angular positions
sponse is a maximum for one position and the lengths of these arrows are proof the reversing switch and is zero for portional to the average number of
the other position. This adjustment is crashes counted in these directions.
made by varying the antenna resistance Each arrow is, in general, the average
next to ground.
of five observations. To avoid prejudice
This adjustment insures that the re- of the observer, it is our custom to
sponses of the two antennas are equal. select these positions in a somewhat
It does not indicate, however, that the haphazard order and not consecutively.
decrements are equal. We make an at- I believe that the personal equation has
tempt to equalize the decrements by been effectively eliminated.
The results obtained thus far seem to
throwing each receiver out of tune by
the same amount, and then adjusting indicate that there are several sources
the resistance in the parallel circuit of of static operating in the neighborhood
the cage until for this detuned posi- of Madison, and that they change from
tion the responses are equal. This, of day to day, although the greater part of
course, necessitates readjusting the first the interference comes from the southresistance. The end of the loop which east. A comparison of the polar dipoints toward the receiving station is agrams with the weather maps showed
then marked. As the loop is rotated, little correlation, except that in the
static disturbances heard in the phones latter part of the summer, after the
will thus be arriving from the direction thunderstorm season had passed, the diin which this marked end points.
rection of the static sources was found
Our schedule for taking observations to coincide, in many cases, with the
consists in setting the loop in various direction of regions of high barometric
positions around a circle with thirty de- pressure. In the earlier part of the
gree spacing, and then counting the num- season this is not true; the static comes
ber of crashes received in a definite then from the thunderstorm areas.
time, usually fifty seconds for each posiIt is my opinion that the older theory
tion. This process is repeated for five of static-that it is produced by thundercomplete rotations of the loop and the storms and by the accompanying irreguresults are averaged.
lar discharges between clouds and the
In the early part of the work it was earth-is the correct one. Even for
often found difficult to distinguish be- static of the grinder type this theory
tween static crashes and tube noises, seems better in accord with the facts
so the transformer with rectified secon- than are the more recent theories of
dáry current was introduced in the high -altitude electric discharges, as proplióiie circuit as 'an aid. Each crash posed by Pickard, Weagant and others.
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THE WRONG WAY
This is the way the headbands
should NOT fit. All the weight is carried on
just two spots.
FIGURE

1:

THE RIGHT WAY
2: Note how the bonds conform to the
shape of the head, so that the weight is properly distributed.
FIGURE

How to Fit Your Headphones to Your Head
By ALFRED P. LANE

DO your headphones fit your head?
After a couple of hours of listening in with a pair of headphones, the
average man is apt to discover a variety
of little discomforts that distract his
attention from the program. His ears
begin -to feel the clamp and the bands
suggest iron bars resting on the top of
his skull.
So hé removes or readjusts the offending phones and decides to get an
amplifier and a loudspeaker -and to use
the headphones for tuning purposes
only.
Of course, a good loudspeaker plus
a good amplifier will reproduce broadcast programs well enough to suit anyone. But the man who cannot afford
such an outfit may take comfort in the
fact that no loudspeaker outfit can give
any better results than a plain, ordinary
headset of a good make. And the headphones have another important advan350

tage too -they give satisfyingly loud reproduction in the user's ears without
disturbing others.
As headphones are of value even
to the man with a de luxe outfit, the
problem is to make the wearing of them
a comfort and not a nuisance. About
all that the manufacturer of headphones
can be expected to do is to supply a
sufficient number of adjustments so that
the user will be able to get each phone
located squarely against each ear.
All the good headphones now on the
market are satisfactory in this respect.
But it is impossible to turn out a standardized product that will properly fit
every curve and angle with which nature
endows various human craniums. You
can't walk into a store and just ask for
a hat and expect to get one that fits you
unless you try on a number of sizes ;
even then, you will probably need to
have it stretched one way or the other.

HOW TO FIT YOUR HEADPHONES TO YOUR HEAD
What makes' an old hat feel so comfortable? .Because the many hours of
resting on your head have finally forced
the material of the hat into a shape that
fits your head all the way round without any tight and loose places. How
can we get some of that old -hat feeling
into the headphones?
In the first place, the springs in the
bands are too strong. They are made
that way so that no matter how narrow
your head is, the phones will still rest
tightly against your ears. The remedy
for this trouble is obvious -simply bend
the bands until the phones do not press
so tightly. And this is just about as
far as anybody goes in adjusting the
bands.
Regardless of how carefully this adjustment is made, the phones may still
be uncomfortable because the bands do
not distribute the weight of the phones
evenly on the head; in most cases they
will press against just one pair of spots
on the top of the crown, and after you
have worn them for a while you will
sense that the phones are too heavy.
If you continue to wear them in this
condition, you may get a headache-.
the same kind of headache that you get
from a hat that presses against the

head in only two spots.
Look at Figure 1 and note that the
bands touch the wearer's head in only
two spots right near the center of each
band.
Now look at Figure 2 and see how the
bands have been bent so that each one
rests for almost its entire length snugly
against the head.
The headphones in Figure 2 may be
worn for hours without discomfort,
simply because the bands distribute the
weight evenly over a large area instead
of concentrating it at just two points.
To get your headphones to fit as in
Figure 2, bend each band, little by little, as shown in Figure 3, trying the
phones on each time you bend one of
the bands. When the phones are on the
head, press against the bands and you
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can easily locate the spots that stand
away from your head. Keep at it until
you cannot find a spot on either band
that does not touch.
After this is done, you can adjust the
pressure of the phones against the ears
to the point that seems most comfortable. In general, it will be found that
the best pressure is just sufficient sa
that the phones will not fall off when
you lean your head forward or backward as in looking down at a piece of
paper on the table, or up at someone
who is standing beside your chair.
Fit your headphones to your head
properly-and be surprised at the increased pleasure and comfort you get
out of using them!
-

From

a

photograph made for POPULAR RADIO

BEND THE BANDS TO THE SHAPE OF
YOUR SKULL
FIGURE 3: It takes time to adjust the bands so
that they touch all over your head evenly, but
the increase in comfort is well worth the
trouble.

If, as the biologists tell us, electricity controls the proto-

plasmic cells of our bodies, it is possible, if not probable,
that radio waves influence them -and us.

DO BIRDS PERCEIVE RADIO WAVES THAT HUMAN BEINGS DO NOT
Many indications point to the possibility that birds and other animals sometimes
perceive vibrations that human senses are unable to detect at all. The great lapa,nese geologist, Omori, proved that pheasants can detect earthquake shocks so slight
that men and women do not feel them.

Do Radio Waves Affect
Living Creatures?
Scientists tell us that life is electrical. The tiny protoplasmic cells which
make up all living creatures -including the human body -are fed, operated
and regulated by electrical signals. In this article the author describes
some of the remarkable recent experiments on these subjects and explains
how the electromagnetic waves used in radio may affect these inmost
secrets of life

By E. E. FREE, Ph.D.

IF

radio waves affect the human body
at all it is improbable that their
action is on the brain or the nerves. It
is much more likely to be on the digestion.
I do not mean the preliminary kind of
digestion that takes place in the stomach

and the other so- called digestive organs.
This is not really going on inside the
body at all. The digestive tract is really
outside the body proper; the lining of
the stomach is a variety of skin.
But there is a much more intimate
rather
and internal kind of digestion
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a kind of nutrition -that is going on all
the time inside every tissue of the body.
This is the absorption by the single living cells of the food materials that are
carried to them by the blood.
It is upon this less obvious but much
more fundamental kind of digestion that
the radio- waves are most likely to have
their biologic 'effects.
That the waves do have some kind of
effect on the' body has been a common
idea ever since the phenomena of radio
were discovered. Indeed, 'even before
thei'e was any knowledge of radio, many
physicians expressed' fears that' the increasing usé of electricity in Modern life
might increasè nervous disorders or
might work somé other unexpected damage on mankind.
The fundamental basis of life is known
'
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to be intimately associated with electricity. Matter itself is electric; it is
composed of positive nuclei and of negative electrons. That is the conclusion

from modern theories of atoms.
Living matter shares this essential electric nature with all other kinds of matter.
Furthermore, most of the normal functions of the body, if not all of them,
are controlled and modified by electric
changes. .Nerve action is electric; the
carriage of oxygen by the blood is an
electrochemical process; sight and hearing involve, almost certainly, essential
elements of electric charges and currents.
A distinguished American surgeon, Dr.
George W. Crile of Cleveland, Ohio,
reported last year 'to' the Intérnational
Congress of Surgery in London his

TESTING THE EFFECT OF ELECTRIC CURRENTS ON LIVING PLANTS
The treatment of growing plants with mild electric currents, either alternating or
direct, may cause substantial increases in the rate of growth and in the yields of
flowers, plant stems or seed, according to the Electroculture Commission of the
British Government. The electricity is supposed to operate by affecting the absorption of food materials in the living cells in the plant roots or in other parts of the
plant body.
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conclusion that all important functions
of the body were really no more than
electric changes. Electricity controlled,
he said, the difference between health
and disorder, between life and death.
There is no dispute about this. The
human body is really a delicate and
complicated electrical machine; a machine far more sensitive than the most
perfect radio receiver ever built. There
would be no surprise, therefore, about
a conclusion that the radio waves which
now pulse so mightily and pervasively
through the ether all around us were
modifying in some fashion these mechanisms that we call men and women.
The question for the scientist is merely
one of fact. Do the radio waves, in
fact, have any perceptible influence on
the human body?
The obvious and straightforward way
to answer this question would be by
direct experiment. Let us try it, you
say, and see just what the radio waves
do do.
Unfortunately this is more easily suggested than accomplished. The human
body is not only a complicated machine;
it is to a considerable degree a self -.
regulating one. It is subject to variations of its own causing. For example,
suppose you sat some day for an hour
or two with your head in a powerful
radio -frequency .field and suppose you
acquired a fit of depression. That would
not mean, necessarily, that the radio
waves had depressed you. The trouble
might have been some depressing
thought that occurred to you, or some
wrong food that you had for lunch or
even the mere mental effect of sitting
still for the time needed for the experiment when you would rather have been
off playing golf.
When one sets out to experiment in
any fashion whatsoever on the human
body one undertakes a task of extraordinary difficulty. The thing you are experimenting with often takes a hand in
the experiment. It is as though one of
the condensers of your experimental

hook -up suddenly began to vary all by
itself because of some obscure intention
of its own.
Furthermore, it is considered improper to experiment upon humanity,
even upon yourself, in such fashion as
might conceivably prove dangerous to
life or to reason. This precludes many
experiments that might be instructive if
we could push them to the bitter end.
And so, on this really very important
question of whether the prevalence of
radio waves nowadays is disturbing the
bodily organization of men or is upsetting their nervous systems or their
mentality,. we are reduced to making
such inferences as we can draw from
the known nature of our bodies or from
experiments on lower varieties of living
creatures.
The lower creatures that we can experiment with most easily are the vegetable ones, the growing plants. A number of experiments have been made on
plants with radio- frequency waves and
currents. Also some ingenious and instructive experiments have been made
on the fundamental chemistry and electrochemistry of vegetable protoplasm. It
is these fundamental experiments that
lead me to the conclusion with which I
began this article; the conclusion that if
radio waves have any effect on the
human body it is much more likely to
be an effect on the nutrition of the living
cells than on any secondary thing like
the action of the nerves or of the brain.
All living creatures, ourselves included, are built up out of little balls
or droplets of the same material, the
material that scientists call protoplasm.
Each tiny droplet is called a living cell.
Inside each cell is the slightly cloudy,
whitish jelly that is the protoplasm itself. Under the microscope it looks a
good deal like uncooked white of egg.
This remarkable material is the seat
and substance of life. How it works
we do not know; the details of its chemical and physical constitution we do not
know. But we do know that
us, at

-to
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From a photograph made for POPULAR Ramo by Brown Brothers

HOW HIGH -FREQUENCY ELECTRIC FIELDS ARE APPLIED
TO THE HUMAN BODY
The cabinet at the rear contains transformers and a rotary spark gap, operating to.
produce a powerful high -frequency current. The leather cover on top of the patient
contains a metallic screen connected to one of the terminals of the oscillator; the
other terminal is connected to a similar screen inside the upholstery of the couch.
Thus the body of the patient is between two plates of a high -frequency condenser.
This apparatus was designed by Mr. S. N. Baruch of New York City.
-
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least
is the most important substance
in the world. It is the substance of ourselves.
We know, too, that this protoplasm
is essentially electric in its behavior. At
the last meeting of the American Philosophical Society Dr. D. T. MacDougal,
one of the most distinguished American
biologists, described a long series of experiments with his "artificial plant cell."
What Dr. MacDougal has done constitutes, in my opinion, one of the most
important steps ever taken in the search
for the great secret of life.
First, he studied real protoplasm very
carefully. He examined its chemical
nature and its physical behavior under
a great number of conditions. Then, he

set out to imitate it. He. took non-living materials, the nature of which he
knew perfectly, and he put these materials together in such a way, he
thought, as might simulate more or less
perfectly the nature of the real, living
protoplasm of plant or animal bodies.
He succeeded. He has built himself
an artificial piece of apparatus which resembles very closely in its behavior the
behavior of a real living cell, like, for
example, the cells in the rootlets of a
tiny, growing wheat plant.
He
' Of course, he has not created life.
was not trying to do that. The object
Was merely to construct a known and
understandable apparatus that would repróduce what the living cells of plant
1

rom a diagram loaned by Dr. D. T. MacDougal

THE TREMENDOUS COMPLEXITY OF A LIVING CELL
This diagram (exhibited by Dr. D. T. MacDougal before the American Philosophical Society) shows his conclusions concerning the different chemical substances
which make up the surface layer of a living cell plant. The long slanting lines
indicate fibers of the woody material called cellulose; the short slanting lines indicate glue -like materials called pectins (slanting downward to the right) and mud lages (downward to the left). The vertical lines indicate the meat -like substances
called proteins. The round dots indicate fatty materials. All these substances, with
the possible exception of the cellulose, are affected by electric charges. This is only
the outer wall of the cell; still more complex materials exist inside the cell body.
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Carpenter- Goldman Laboratories

THE SCIENTIST WHO DUPLICATES THE BEHAVIOR OF
LIVING MATTER
This picture, taken during Dr. MacDougal's lectures at Columbia University last
year, shows in the doctor's hand the "artificial plant cell" with which his remarkable
experiments were tarried out. The form of the cell has been improved subsequently
but it still resembles the one shown here.

roots are known to do. This might enable us, the doctor believed, to guess more
accurately at what the real root cells are
like and at how they accomplish their
jobs.
It did enable us to do this. And the
answer, as before, comes back to electricity.
The essential duty of a plant root is to
take up the food materials of the plant
from the soil. That is, it is an organ of
absorption; it absorbs the food. Now
these food materials of plants are mainly
the atoms of certain chemical elements;
potassium, for example, commonly known
as "potash." This potash is one of the
things used in artificial fertilizers.

And so, one property of the protoplasm in plant roots that is a very important property for the plant is the
ability to - absorb potassium atoms out
of the soil, while rejecting the atoms of
other elements, as, for example, the
atoms of sodium and calcium which are
always present at the same time. The
protoplasm is not only an absorber, it
is a selective absorber.
At the door of the tiny living cell
there stands some kind of a watchman.
When an atom of potassium comes
along the watchman lets this atom in.
But, when an atom of some other element that the plant does not need tries
for admittance, the watchman is ada-
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mant. No useless atoms can come in.
This ability to absorb what it needs
and to reject what it does not' need is
so important to the whole world of living matter that this was one of the first
things that Dr. MacDougal set out to
study with his artificial plant cell. He
found that the cell did duplicate to a
considerable degree the behavior of the
real root. This non -living device, with
no real protoplasm about it at all, absorbed the same things that protoplasm
absorbed and rejected the things that
protoplasm rejected.
This disposed, of course, of any idea
that the selective absorbing power of
protoplasm was some mysterious "living" function. The secret was merely
an electric action. In solution in water
the atoms of potassium, as of most other
substances, a r e electrically charged.
These charges affect the absorption or
non -absorption of the atoms.
The details, of course, are quite complicated. Many of them have not yet
been worked out to Dr. MacDougal's
satisfaction. But the main meaning of
the investigation is already quite plain.
It is, that electricity controls the absorption of food atoms by the roots of
plants. The watchman that stands at
the door of each little living cell asks the
approaching atoms only one question:
"What kind of electricity have you got
and how much ?"
Now this work with plant roots and
artificial cells is not so far away from
the human body and from radio as you
might imagine. The cells of our own
body have to absorb things just as the
plant cells do. Even the element potassium, the same one that the plants need,
is a constituent of human blood and is
passing back and forth all the time between the blood fluid and the various
living cells of our body.
Consider, for example, a single, living
cell in the muscle of your arm. This cell
is 'a tiny elongated fiber. It has the
power to contract. The contraction of
all the millions of fibers in your arm
.

muscles is what shortens the muscle and
moves your arm.
And this tiny muscle fiber, like all
other living cells, has to be fed. Like
the living cell in the plant root it must
absorb the potassium atoms and whatever other atoms it needs from the liquid
that surrounds it. In our body this
liquid is the blood.
And so, there exists, you see, inside
this body of ours exactly the -same
mechanism that is so important in plant
roots and that has been duplicated, more
or less perfectly, by Dr. MacDougal's
artificial cell. This is the mechanism of
selective absorption : the ability of a cell
to take up what it needs and to reject
what it does not need.
Nor can there be the slightest doubt
that this mechanism in our body cells,
just as in the plant cells and in Dr. Mac Dougal's artificial one, is an electric
mechanism. Indeed, it is possible to
attach a delicate galvanometer to a
muscle and to show that when the muscle
contracts a pulse of electricity is produced. Conversely, a pulse of electricity
of the right kind and amount will make
the muscle contract. That is what happens when you get an electric shock.
Your muscles contract suddenly and you
give an involuntary jerk.
All living cells, then, including the
cells of our muscles and blood and heart
and brain, are controlled by electricity.
The mechanism of this control is extremely delicate. The tiny quantity of
electricity that is carried by a single
atom is sufficient to open or shut the
door of the cell against that atom and
its companions.
It is not only probable but almost
certain that Dr. Crile is right in ascribing most of the disorders of health to
some derangement of this electric mechanism for cell control. The damage
that can be worked by a bad battery in
your radio receiver is as nothing cornpared with the damage that a small electric derangement can cause in some
organ of your body.
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ONE KIND OF ETHER WAVES TILAT PERCEPTIBLY AFFECT PLANTS
Light consists of ether waves, like radio waves, but shorter, and light is the very
life -blood of the plant kingdom. In the recent greenhouse experiments shown here
the rate of growth of the plants was more than doubled by exposing them to electric light between 8 P.M. and 1 A.M. each night.

Now radio waves are extremely good
at causing electric changes. There is no
need to prove this to a radio fan. And,
if powerful radio waves are coursing
through your body, it is quite probable
that they will have some effect on this
fundamental process of the absorption
of food materials and of other things by
the living cells of muscle, of blood. and
of the various organs.

The surprising thing, indeed, is that
the waves do not produce more marked
effects ; effects which would have been
unmistakable long ago. The reason is,
probably, that the electric mechanism that
regulates cell absorption possesses a
good deal of automatic stability. There
has been invented, you know, an automatic stabilizer for airplanes. A man
can crawl out on the wing of the plane
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clear to its tip and the ship will still
keep an even keel. The stabilizer does it.
And, what man can do, Nature usually can do still better. There is probably something about that imaginary
watchman who stands at the door of
each tiny cell that prevents his being
upset by radio waves that -come along
and change the electric conditions around
him.
But that these conditions are changed
somewhat and that the watchman is
affected, at least a little, is indicated by
the experimental work on the effect of
electric currents and waves in increasing
the growth of plants. There exists in
England an official governmental committee on what is called electroculture,
which is the possibility of using electricity to increase the growth of crop
plants much as we now use fertilizers.
The work of this committee, directed
mainly by the distinguished plant physiologist, Dr. V. H. Blackman, as well as
much work that has been done elsewhere
in the world on the same problem, indicates
that there undoubtedly occurs under some
conditions a noticeable increase in the
growth of the electrified plants. As yet,
this effect is erratic. We do not know
enough about it to make it controllable
or useful practically.
But from our present viewpoint the
important thing is this. Electric changes
do affect plant protoplasm practically,
just as the theory of the thing and the
operation of Dr. MacDougal's artificial
cell agree, in indicating what these
changes ought to do.
It is very probable that similar effects
occur inside the body of mari.:. High f requency electricity has been employed
by physicians to cure various bodily ills,
especially hardening of the arteries and
high blood pressure. The results do not
.

seem to be very conclusive. But it is
difficult to secure conclusive results on
a machine so variable and complicated as
we are. That will come in time. _
What all this means seems to me to be
this. It will be a mistake to seek a direct
effect bf radio waves on thought processes or even on the action of the nerves.
Such effects may occur but they are
likely to be secondary.
The primary effect, the first and most
important thing that electric changes of
any kind -including radio waves-are
likely to do to living matter, is to'-alter
its nutrition or, as I said before, its
"dige tion. ". We remember, of course,
tliát the kind of digestión referred to is
the absorption of food materials by each
little living cell; not the grosser, external kind of digestion that occurs in
the stomach and its accessory organs.
If we want to investigate the effects
of radio waves on living matter the best
way to do so is with fundamental experiments on simple mechanisms like single,
living cells or like the cells of plant roots ;
better still, probably, on devices like Dr.
MacDougal's artificial cell.
And, if I were to look nowadays for
effects of radio waves on the bodily
aspects of humanity, I would not bother
with any supposed nervousnesses or brain
disorders or mental delusions. I would
look instead for disturbances of the internal bodily nutrition. I would scrutinize such things as loss or gain of
weight, as the amount and quality of the
blood- evidenced, for example, in rosiness or paleness of cheeks -as improvement or decrease of muscular strength.
If radio waves bother us (or improve
us) at all they will do so, I believe, by
altering the feeding habits of the little
cells of which our bodies are composed ;
not by upsetting our brains.

Traffic Regulation by Radio
THE enormous increase in vehicles in American cities during the past two or three
years has presented a new problem to the city authorities. How radio may be
used to solve it will be told in a coining issue of POPULAR RADIO.

From a photograph made for POrot.Aa RADIO

HOW THE DETECTOR -AMPLIFIER IS -HOOKED UP

Dr. Bickelhaupt hos obtained excellent results with the single -layer coils on amateur
and the shorter broadcasting wavelengths. Note how he connects. the detector amplifier with the multi -wave tuner which he described in the September number of
POPULAR RADIO.

-

HOW TO BUILD A

DETECTOR- AMPLIFIER
PART H

interesting piece of radio apparatus that
is equally useful for regular reception and for experimental work
on tuning circuits. It is easy to build and may be used with any
of the ready -made tuning units on the market or with the multi wave tuner described in POPULAR RADIO for September

Here

is an exceptionally

By B. S. BICKELHAUPT,
COST

OF

PARTS: About '$30.00

HERE ARE THE ITEMS

A- Pacent rheostat, 6 ohms;
B and C- Pacent rheostats, 30
G

ohms;

F- Na -ald standard vacuum -tube
sockets, No. 400;
and H- Modern transformers, 4 to

D, E and

ratio;

I and

J-Federal

You WILL NEEDmfd., with grid -leak clip:
M -Daven tubular grid -leak. 3 megohms;
N -brass right -angle brackets;
O- composition panel, 7 by 15 inches:
hardwood baseboard, 1/x by 7 by 1454
inches;
Q- standard 7 x 15 inch cabinet:
10 Eby binding posts, bus-wire. screws, etc.

P-

1

jacks, double- circuit;

K- Federal jack, single-circuit;
L- Dubilier mica fixed condenser,

M.D. (2CBA)

.00025

REGARDLESS of the type of tuning circuit the radio fan uses, his
complete outfit almost invariably includes
a detector and some form of amplifier
operating at audio frequencies. The

tendency of the amateur set builder these
days is to make the whole radio receiver a complete unit in one cabinet. but
there is much to recommend the practice
of arranging the detector and amplifier
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THE ELECTRICAL WIRING DIAGRAM
This drawing shows the correct way to hook up the various instruments
and parts in the circuit so that they will all function properly. Notice that the diagram is drawn from RIGHT to LEFT, so that the wiring is shown exactly as it goes
into the detector -amplifier.
FIGURE 1:

Jv

K

6:?C

NY

circuits in a cabinet separate from the
tuner. For the man who is doing any
considerable amount of experimental
work, this construction is particularly
good because it permits all kinds of tests
to he made on the tuning unit without
disturbing the detector -tube wiring or
the audio amplifier.
If the experimenter desires to try
out some other form of tuning circuit,
the instruments that comprise ,the circuit
to be tested need only be hooked up do
a board, connections made to the four
binding posts of the detector and two stage amplifier, and the test -conducted
with the assurance that there can be
nothing wrong with the part of the receiver that is in the cabinet:
In this article will be described a
three -tube cabinet unit with the . first
tube as a detector and the other two
tubes giving two stages of transformer coupled, audio -frequency amplification.
The arrangement of the binding posts
is such -that the multi-wave tuner described in last month's article can be
connected to the detector and two -stage
amplifier with short pieces of bus -wire
between the posts that come opposite
each other when the two cabinets are
set side by side.
The grid condenser and grid -leak are
mounted with only a half -inch connect-

-

ing lead to the grid terminal of the
detector -tube socket and the grid -leak is
of the tubular type, held by clips, so
that other leaks of different values of
resistance can be substituted:
The transformers are mounted with
the cores parallel to each other, as this
helps in making a neat wiring job and
there is little coupling between them, because both are shielded. If some of the
other styles of transformers are used,
it would probably be desirable to set
them with the cores at right angles.
Note the provision for the "C" battery within the set. This is a good idea,
because it saves two binding posts and
simplifies the wiring.
The electrical wiring diagram is shown
in Figure 1.
The Parts Used in Building the Amplifier

In all the diagrams in this article each part
bears a designating letter. In this way the
prospective builder of the amplifier may easily
determine how to mount the instruments in
the correct places and connect them properly
in the electric circuit. The same designating
letters are used in the text and in the list of
parts at the beginning of the article.
The list of parts there given includes
the exact instruments used in the set
from which these specifications were
made up; however, there are many
reliable
snakes
of instruments
which may be used in the set with equal
ly good results.

other
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VIEW OF THE DETECTOR -AMPLIFIER FROM THE REAR
FIGURE 2: This illustration shows the arrangement of the instruments on the panel
and the base. The exact locations of the instruments -are given in Figures3 and 6.
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THE WORKING, DRAWING FOR CONSTRUCTION

3: Here are shown the exact positions' for -the various instruments. All
the parts are designated by letters which reappear in the text and in the list of parts.

FIGURE

THE DETECTOR -AMPLIFIER, AS SEEN FROM THE LEFT

4: This illustration shows the detector-tube socket, the grid condenser on
which are mounted clips for the grid -leak, and the binding posts to connect the
detector-amplifier to the tuning unit.
FIGURE
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THE DETECTOR -AMPLIFIER, AS SEEN FROM THE RIGHT
FIGURE 5: Here is shown the "C" battery, the rheostat and the socket for the tube

that gives the second stage of amplification. Note the flexible wires that connect
the "C" battery. They make it easy to change the "C" voltage quickly and to replace
the "C" battery without resoldering the wires.

If instruments other than the ones listed are

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

How to Construct the Detector-amplifier
After procuring all the instruments and
materials for building the detector -amplifier
unit, the amateur should set about preparing
the panel (shown in Figures"2, 3, 4, 5 and 6).
First of all, the panel should be cut to the
correct size, 7 by 15 inches.
Then, the edges should be squared up
smoothly with a file. The centers for boring
the holes (which are necessary for mounting
the instruments) should be laid out on the
panel, as shown in Figure 6.
The holes outlined here with .a double circle should be countersunk; so that the flit head machine screws used for fastening the
instruments will be flush with the panel. All
the rest of the holes in this panel are straight
drill holes. Sizes for the diameter of these
holes have not been given, but the builder will
readily decide what size hole is necessary by
measuring the size of the screws and shafts
of instruments that go through the holes.
When the panel is drilled, it may be given
a dull finish by rubbing lengthwise with
smooth sandpaper until the surface is smooth,
-

.

then the same process should be repeated except that light machine oil should be applied
during the rubbing. The panel should then be
rubbed dry with a piece of cheese -cloth, and a
dull permanent finish will be the result. Or
the panel may be left with its original shiny black finish, if care is exercised so that it is
not scratched during drilling.
After the panel has been made ready, the
baseboard should be cut to size and finished
with sandpaper to remove the sharp edges.
Now, mount the panel on the baseboard with
the three screws at the bottom of the panel.
Next, the three rheostats, A, B and C,
should be fastened to the panel O, in their respective places with the 5 -ohm rheostat at the
right end (as seen from the rear). The binding posts can now be screwed up tight and the
three jacks, I, J and K, attached to the panel,
taking care to place the single-circuit jack K
at the left (as seen from the rear). This
completes the work on the panel. Now screw
the sockets D, E and F, and the transformers
G and H, to the baseboard, as shown in Figure 3, being careful to place the transformers
with the terminals marked "PRP" to the right
(as seen from the rear). The mechanical
work is now complete with the exception of
fastening the brass right -angle brackets, which
hold the "C" battery to the baseboard.

POPULAR RADIO

366

How to Wire the Detector -amplifier
Wiring this set is easy, as there is plenty
of room to work, but it is advisable to study
the wiring diagram, Figure .1, with the set in
front of you and plan oùt the simplest and
shortest way to run each connection. It will
be found best to wire up the filament- lighting
circuit first. The longest connections should
be made first in order to avoid having to bend
a number of kinks in any wire except the short
ones.

Binding posts. 10,

15

and 16, the cen-

ter and left terminals (as seen from the rear)
on the three rheostats and the terminals on the
sockets nearest the panel constitute the filament circuit. Now, connect up the grid circuit which runs from binding post 9 to the
grid condenser and from the other side of the
grid condenser to the socket. This part of the
wiring is particularly important and it is well
to note how the connections should be made,
as shown in Figure 4. Next, comes the plate
circuit, consisting of binding posts 7 and 8, the
plate terminal of socket D, jack I, the primary terminals of transformer G and binding
post 13. The wire running from the lower
terminal of jack I to binding post 13 can be
continued on and connected to binding post 12
also. Now, connect the grid terminal of
socket E to terminal marked "G" on transformer G. The terminal on the secondary side
of transformer G, which is nearest the panel,
should be connected to the same terminal on
transformer H and a piece of flexible wire
soldered on to this wire which can be clipped
on to the negative terminal of the "C" battery.
Another piece of flexible wire from the filament connection near binding post 16 and
clipped on to the positive terminal of the "C"
battery completes the secondary circuit of the

transformer G. Next, connect up the primary
circuit of transformer H, consisting of the
plate terminal of socket. E, jack J and the
primary terminals of the transformer. Binding post 11 can now be connected to the bottom terminal of jacks J and K. This leaves
two more wires -the one that connects the

grid terminal of socket F to the grid terminal
of transformer H and the wire that goes from
the plate terminal of the same socket to the
upper terminal of jack K.

While this detector -amplifier can be
used with any tuner, it is designed to
match up with the multi -wave tuner
described in last month's article. The
photograph on page 361 shows the way
to connect up the two units. The antenna and ground wires are connected
to the two binding posts at the left of
the tuner (as seen in photograph on
page 361). the two units are connected
by straight pieces of bus -wire between
the four terminals that come opposite
each other, and the batteries are connected to the six terminals at the right
of the detector -amplifier. (See the wiring diagram in Figure 1.)
The detector amplifier - will- give best
results with a UV -200 or C -300 in the
detector socket and UV -201 -a or C -301 -a
tubes in the other two sockets.

o
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THE DRILLING PLAN FOR THE PANEL
6: This drawing shows where to drill the holes for mounting the instrltmcnts. The holes outlined with a double circle should be countersunk so that the
heads of the screws will be flush with the surface of the panel.
FIGUI2E
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THREE -CIRCUIT TUNER FOR SHORT -WAVE RECEPTION
Approximate range: 500 miles for telephony;
Cost of parts: Not more than $27.00.

1,000 miles for CW reception.
Selectivity: Very good.
Outstanding features: For work below 200 meOperation: Not very hard to tune when the
ters. For short -wave broadcast reception
operator has worked with the set for a
and amateur CW reception.
week or so.
Construction: Not difficult to make.*
'(See POPULAR RADIO, August, 1924, page 183, for constructional details.,

100 BEST HOOK -UPS
INSTALLMENT NO.

11

THIS last installment of the series includes a number of receiving
circuits that are particularly interesting both to the amateur who
wants to do experimental work as well as to the radio fan who is looking
for a circuit that will suit his own requirements. The range given in
each case is only approximate, as no receiving set will give exactly
the same results when used in two different locations. A relatively simple
outfit in a good location may often receive at much longer ranges than
the most sensitive set made if the latter is located where natural conditions are bad for the reception of radio waves.
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NON -REGENERATIVE CIRCUIT FOR THE SODION TUBE
Cost of parts: Not more than $26.00.
Approximate range: 500 miles.
Selectivity: Good.
Outstanding features: Cannot radiate. Maxi Operation: Fairly simple.
mum sensitivity without regeneration.
Construction: Simple to make.*
Good reproduction of voice and music.
`(Set
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1924, page 607,

for constructional details.)
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SIMPLIFIED REFLEX WITH HONEYCOMB -COIL,
RADIO-FREQUENCY COUPLING
Cost of parts: Not more than $45.00.

Selectivity: Fair.
Operation: Rather difficult.
Construction: Some experience in making sets
should be had before attempting construc'
tion.*

Approximate range: 1,000 miles.
Outstanding features: Will operate a loud speaker on local stations. Incorporates
one stage of radio- frequency amplification
and one of audio with only one tuber

*(See POPULAR RADIO, July, 1924, page 105, for constructional details.)
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ONE. STAGE OF TUNED -RADIO- FREQUENCY, VACUUM -TUBE DETECTOR,
WITH SEPARATE HETERODYNE FOR CW RECEPTION
Cost of parts: Not more than $50.00.
Selectivity: Excellent.
Operation: Difficult to tune.
Construction: Only the experienced radio experimenter should try to build this re-

ceiver.*

Approximate range: 1,500 to 2.000 miles for
CW.
Outstanding feature: Excellent for reception
of continuous -wave telegraphy.

*(See POPULAR RADIO, July, 1924, page 77, for constructional details.)
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THE TOBIAS CIRCUIT FOR RECEPTION WITH AN INDOOR ANTENNA
types of regenerative circuits.*
Cost of parts: Not more than $55.00.
Selectivity: Excellent, if used on a short an- Approximate range: 1,200 miles.
Outstanding feature: Operates on a short intenna.
door antenna with results about equal to
Operation: Not hard to tune, once the mode of
adjustment has been thoroughly learned.
Construction: No more complicated than other
(See

POPULAR RADIO,

the ordinary regenerative receiver used on
an outdoor one.

June, 1924, page 567, for constructional details.)
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ONE STAGE OF TUNED -RADIO -FREQUENCY AMPLIFICATION, VACUUM
TUBE DETECTOR AND TWO STAGES OF AUDIO- FREQUENCY AMPLIFICA-TION EMPLOYING HONEYCOMB COILS FOR TUNING
Cost of parts: Not more than $46.00.
Outstanding features: With few additions, this
Selectivity: Good.
set can be made from the standard triple Operation: Fairly complicated.
coil hook -up. It is good on distance reConstruction: Not easy to build.*
ception.
Approximate range: 2,400 miles.
*(See POPULAR RADIO, July, 1924, pages

78 -9,

for constructional details.)
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REGENERATIVE RECEIVER WITH TWO STAGES OF AUDIO -FREQUENCY
AMPLIFICATION, EQUIPPED WITH AUTOMATIC
FILAMENT- LIGHTING JACKS
Cost of parts: Not more than $45.00.
used are automatically turned on and o.7.
-

Selectivity: Excellent.
Operation: Simple. The primary and secondary condensers control tuning, with the
variocoupler for coupling control and the
plate variometer for effecting regeneration. By merely inserting the telephone
plug into the stage desired the filaments
.

*(See
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Construction: Some care is necessary in lay ing out the circuit and in wiring up the
filament circuit.*
Approximate range: 1,200 to 1,500 miles.
Outstanding features: Selectivity. Automatic
filament control.

July, 1924, pages 80-1, for constructional details.)
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THE FOUR -CIRCUIT TUNER WITH TWO STAGES OF STRAIGHT TRANSFORMER- COUPLED AMPLIFICATION, AND ONE STAGE OF
PUSH -PULL AMPLIFICATION
Cost of parts: Not more than $90.00.
the circuit is necessary.*
Approximate range: 3,400 miles.
Selectivity: Excellent.
Operation: Simple to tune.
Outstanding features: Selectivity.
Construction: Some experience in wiring up
tuning. Good reproduction.
POPULAR
RADIO,
January,
1924,
page
'(See
23, for constructional details.)

Ease of

A SUPER -HETERODYNE CIRCUIT FOR AIR -CORE INTERMEDIATE -

WAVE TRANSFORMERS
Cost of parts: Not more than $80.00.
Approximate range: 3.400 miles.
Outstanding features: Easier to tune than most
Selectivity: Very good.
Operation: Not difficult to tune, when the
complicated circuits. Good distance and
mode of operation is learned.
Construction: Rather complicated.*
.(See Porct.AR

RADIO, September.

selectivity.

November and December,

1923.

issues,

for constructional details.)

The fourth of a series of articles that anticipate
some of the startling effects that radio may have
on our everyday life.

A POSSIBLE "BUSINESS CONFERENCE" IN 1935

Will radio vision give us thislind of a director's meeting? One man in the director's room works the controls; the others attend the meeting from wherever they
happen to be, appearing by way of the radio -vision screens and the loudspeaker.

Will Radio Write Our Letters?
A possible use

of transmitting and receiving apparatus in the
business offices of tomorrow

By THOMAS ELWAY

AFTER all the multitude of changes
that radio has brought into the daily
life of the country what changes will
it bring in the future of the average
business office?
The real business of the world is done
during working hours.. The most important activity of most of us is what
we do in the offices or factories that
we manage or where we are employed.
Radio will not have found its total
utility to mankind until it has been

fitted into its place in our work -a-day
hours.
The possible use that everyone thinks
of first of all is the use of radio devices
in the great business of correspondence.
Although few business men realize it,
the writing, reading, filing and handling
of letters absorbs, so the experts estimate, more than sixty percent of the
"overhead" commonly charged against
business operations.
Nobody knows how many millions of

.
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letters are needed every day to do the is interesting to speculate what they
business of these United States. The might have done for -and to-the world
entire typewriter industry is founded on if someone among them had invented
nothing else. The increasing employ- pens, paper and ink!
ment of women in business has no other
After Babylon fell there was a long
cause than the fact that we need to eclipse of what we call commerce. When
write so many letters and that women it revived, in the hands of the great
do this, we find,both better and cheaper. Italian merchants of the Middle Ages,
it had pens and ink to work with. The
than men.
If a detached philosopher off some- increase of speed' was remarkable-and
where on another star set himself the speed in business is but another name
task of studying the development of that for multiplication of capital and of the
complicated merchandising activity that earning power of human time.
In modern times we have seen the
we call business, he would conclude, I
think, that its growth since the very still greater speeding up that has resulted
earliest of historic times included but from the series of inventions headed
two outstanding developments ; financial by the typewriter, the railway mail servcredit and business correspondence.
ice and the electric telegraph. One busiwe
know
was
invented
ness
Business, as
it,
man today, assisted as he is by
by the merchants of ancient Babylon ; these scientific inventions, can accomplish
the first class of professional traders in hundreds of times as much work in a
the world. These forgotten geniuses in- day as his Babylonian predecessor could
vented both of these chief attributes of get through in the same period. ' That
business. They devised credit by the is one reason why the worst paid servinvention of mortgages on land and on ant of modern business lives far -better
stored gods -what we would call today than even the king could live in Baby"warehouse receipts." Also they began lonia.
business correspondence.
But need we stop here? Is it not
But this Babylonian business, while possible that the resources of modern
it displayed all the essentials of modern science, properly applied, will enable us
business forms and customs-even the still further to decrease the work and
bank check and purchase on the install- shorten the time that business operations
ment plan are Babylonian devices-was demand? The answer to both questions
subject to a tremendous frictional drag. may be optimistic.
Let us take, for example, the writing,
It carried around a load of clay.
on
letters.
Indeed,
sending,
filing and answering of letters.
the
The clay came
To do this now requires, in general,
the clay was the letters. The only kind
of writing material that the Babylonians three acts of translation. First, you dichad was soft day made into little flattish tate a letter to your stenographer ; that
lumps or "bricks." When a Babylonian is, she translates your speech into potmerchant wanted to write down a con- hooks on her notebook. Second, she
tract or to send a letter he took a piece translates the pothooks, which she calls
of clay, patted it flat with his hands and her notes, into written words on a sheet
made some marks on it with a sharp, of paper ; that is, into the "letter."
pointed bit of bone. That was the Finally, when this letter has been sent
Babylonian writing ; slow, laborious, ex- and received, after being handled by
pensive, difficult to carry around and to scores of people, the recipient translates
store, but the best that the times had it again; namely, from written words
into ideas, or sometimes actually into
developed.
Even with this handicap the Baby- speech.
This, when we come to think of it,
lonian merchants became millionaires. It
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is really an unbelievably costly,, sequence

of operations:.. The message that - we,
want to send ..begins as speech ; it ends
(or may end) as speech. The inter -.
mediate translations: into . writing are
necessary, at present, for two reasons
first in order : to send if cheaply to: a
distance; second, -in order to provide;;
record.
Radio offers a -good hope of making
all these interinediate..steps unnecessary.
'

.

.

When directive radio beams have
been perfected and when -secret systems
of multiple modulation- similar to the
famous Hammond system have been
fully applied' (both of which 'developments are clearly in sight to -radio engineers) the cost of point,tq-póint speech
communication will béf -ä small fraction
of the cost that is inevitable so long as
the present expensive and troublesome
equipment of telephone wires is in use.

Mortis Rosenfeld

WHERE RADIO HAS ALREADY ENTERED BUSINESS
In the gathering and distribution of news, radio devices already permit the sending
of hundreds of words by machines like these.
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Courtesy of the Theatre Guild, N. Y.

WE WILL ACTUALLY SEE THE PERSON AT THE
OTHER END OF THE "WIRELESS"
This phenomena, which science has now made a possibility, was anticipated by
Bernard Shaw, the Irish dramatist, in his play "Back to Methuselah," from which
the above scene was taken.
'

It will be cheap and easy, then, to
communicate your desires to a distant
correspondent and to obtain his reply.
Even at the present high cost of' the
service, business men are making more
and more use of the long- distance telephone in this way. Locally, inside a
single city, the telephone has already
superseded a large fraction of the cor-

respondence that would have been necessary for niodern business if we did not
have this electric marvel.
There -remains, however, the matter
of a record.' A telephone conversation
is not recorded and this is considered,
in many cases, a vital business defect.
But here, too, radio has a solution to
offer.
.
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By virtue of well -known radio devices
it is now possible to amplify speech to
almost any extent. This meáns that an
ordinary conversation carried on while
you are seated comfortably at your 'desk
may be amplified sufficiently to ba recorded on any one of several varieties of
phonograph. For example, the method
of recording speech on rolls of soft
iron wire, invented years ago by the
famous Danish engineer,' Poulse'n, has
been made really practicable by the invention of audio - frequency . amplifiers,
both for recording the message on the
wire and for getting it off.again 'afterward.
There is now n ö reason, therefore, why you cannot conduct a coilferènce
by long -distance telephone with any number of people and have a perfect record
of this conversation, including both ends
of it. All that is necessary is to install
the proper amplifiers and recorders in
connection with your telephone lines.
The filing room of the future business office may hold, not tons of paper,
but miles of fine iron wire. When you
want a record you will not ask for a
carbon. Instead you will say, "Miss
Smith, get me the roll of that conversation with London last Saturday."
This is no more improbable than it
would have seemed to a Babylonian merchant if you had told him even about
pens and paper, to say nothing of typewriters.
And when radio vision is perfected
a matter which is likely to happen, the
engineers agree, within a comparatively
few years -we can add the visual impression to the aural one. The board
of directors of a great corporation can
meet about the directors table, see each
others' expressions, hear each other
talk ; although one of them is in London, one in China, one on vacation in
the Canadian woods and the balance
scattered in other cities throughout the
world or on ships at sea. Indeed this
is so sure a possibility that even literature has discovered it. It fnrms the
:

-

turning point of one of the scenes of
Shaw's play "Back to Methuselah."
.

Such developments would eliminate
altogether the need of written words in
business correspondence. There would
be 'no longer any need of translation
into stenographic pothooks, then into
typed letters and finally back into speech
again. But if someone wished, for any
'reason, to put messages into writing it
is probable thát this too, could be done
by electric devices.
The scientists .of the telephone industry have succeeded already in analyzing the sounds of speech so that
the individual ' letters are recognizable
from tlìéir pictures -on-- an oscillograph.
It would be possible, I. imagine to construct a radio -typewriter that would set
down a letter "a" on paper whenever
you spoke this vowel into the machine.
To set down words would be, of course,
more difficult but I feel sure that it is
not beyond the ultimate resources of
radio science to give us a machine into
which you could talk a letter as you talk
to your stenographer, the machine setting down this letter in written words.
Twenty years from now, possibly
even ten years from now, the executive
office of a great corporation may look
like the control room of a present -day
power house. On the walls will be the
screens for radio vision. An assortment
of microphones will connect with the
various circuits for distant communication, for recording, for issuing instructions to the few remaining employees.
Buttons or switches will operate the
dozens of radio -controlled devices that
bring desired rolls of iron wire from
the files, that admit or exclude visitors,
that acknowledge or refuse radio calls.
At the center of it all sits a brain.
The chief engineer of an ocean liner sits
comfortably at a desk carrying a few
valves and instruments and push buttons. He controls engines that do more
than a hundred thousand galley slaves.
Why not run our business offices, the
same way?

Sadd

&

Herbert

CORRECT ADJUSTMENT IMPROVES ANY RADIO RECEIVER
Careful attention to small details in the construction and maintenance of his eighttube super-heterodyne receiver enabled.Frank P. Foley of New York City to tune in
station 5SC, located in Glasgow, Scotland.

Tips for the Broadcast Listener
By Y. Z. MUTS

How to Test Condensers: When the stator
and rotor plates touch, a short circuit occurs.
Few realize what a source of considerable annoyance this is. The best way to determine
whether the plates in a variable condenser
touch each other is by connecting a battery
and buzzer in series with the condenser.
Should the buzzer operate while revolving the
rotary plates, the plates are touching; a spark
will also be seen at such points and thus the
trouble may be remedied. Another method to
be used in locating the trouble is using a pair
of phones and 'B' battery connected with each
other in the same manner as the buzzer.
Bad Business: When soldering connections
on a receiving set, don't allow the soldering
flux to bubble and drop from a joint onto the
windings of tuning coils or inductances in the
set. The flux will destroy the insulation between the turns and this has often been the
cause of the inefficient oueration of an otherwise efficient receiver.

When Speaker Howls: Should 'ou be .bothered by a continual howl in the loudspeaker,
you will find that the noise is generally
caused because the loudspeaker is too close to
the receiving set, or it is resting on the cabinet
and the vibrations start the tubes "ringing."
To overcome the disturbance move the loudspeaker a foot or more away from the receiving set.

Ground Transformer Cores: It is a good
thing to ground the iron cores of the audiof requency transformers. But use of a ground
separate from that which is used for the receiver itself is advised.
The Causes of "Short Circuits ": A wire
running from one terminal of a battery to the
other gives the current a path of low resistance and is what is called a "short circuit."
This is harmful to any battery, and if the wire
is left on for more than a second it may ruin
the battery. Such heavy current discharged
from a storage battery may cause enough heat
to warp the plates and that means the end of
the battery. In taking dry cells home from
the store be careful not to let any metal connect the two terminals. If you are careless,
you may think the store cheated you.
The Cost of Sloppy Wiring: If you hope to
get the best results from your set you will take
as much pains in soldering and bending all the
little wires as you did in mounting the various
dials and knobs on the panel. You will be surprised to know what an important factor a
neatly wired receiver is, when you tire of it
and wish to sell it. Under no conditions have
the wires running this way and that, over and
under in a crazy -pattern. style. If you stop
and consider all the trouble that this unnecessary carelessness causes; you will avoid doing
sloppy work. A regenerative type of receiver
is greatly affected by criss- crossed wires.
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HOW TO BUILD THE

FOUR - CIRCUIT TUNER

WITH A RESISTANCE- COUPLED AMPLIFIER

'./

In this latest development on which the Laboratory has been working for
the last eight months, is.incoipó ated thè ;best- known methods for obtaining perfect,reproductiop "a ^wéll'a3' some of the ñewest though little knownmethods`for rèducint losses,ih th radio- frequeticÿ circuits. For
enjoyable rendition, ease of tuning and selectivity this improved set is
"s

receptor.-EDITOR

unsurpassed -as a bröadècast

By LAURENCE M. COCKADAY, R.E.
-

Gos? oÌ? PARTS
RECEIVING ,.RAN

:

HERE ARE THE' ITEMS

A, B,

D-

Précision Cocicaday coil -set
C,
4- circuit tuner ;

variable condenser, .0005 mfd.,
Accuratune micrometer control

F-Cardwell variable condenser; .00035 mfd.,
with Accuratune micrometer control
dial
G -New York mica fixed condenser, .00025

mfd.;

H- Amplex

grid- denser;
IBradleyleak
J5- Benjamin
JI, J2, J3,
;

J4,

sockets

to 3,500 miles

You WILL

NEED,

L3, L4- Amperite No. 1 -a, with
mountings
Ml, M2, M3- Improved jacks, double -circuit ;
M4- Improved jack, single- circuit;
Precise
audio- frequency
amplifying
transformer, No. 285-A;
01, 02,
Bradleyohms, No. 25;
Pl, P2, P3-Electrad certified grid -leaks,
megohm and mountings;
Q1, Q2, Q3-New York mica fixed condensers, .005 mfd.
Three of each used in parallel in each
place, making Ql = 015 mfd., Q2
.015 mfd. and Q3 = .015 mfd.;
R-Amsco switch lever;

Li

,L2,

;

.

E- Cardwell
with
dial;

for

About 455.00
Up

"Cle -ra- tone"

for UV-201 -a tubes;

K-Amsco "Dubl-Wundr" combination potentiometer and rheostat;
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FOUR -CIRCUIT WITH RESISTANCE -COUPLED AMPLIFIER
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THE COMPLETE CIRCUIT DIAGRAM
This is the hook -up for the new receiver. It will be noticed that all the
symbols for the instruments bear designating letters which reappear in the list of
parts below, and throughout the text and the following illustrations. This eliminates the possibility of mistakes in construction and wiring up.
FIGURE

1

:

S- switch points and stops;
T- improved filament-battery switch;
U- Composition panel 7 by 24 by
inches;
V-cabinet;

3/16

THIS latest addition to the four circuit line of receivers is the
outcome of the last eight months of research work by the author in an attempt
to design and build a receiver that willproduce loudspeaker signals from distant
stations;
tune in distant stations through the local

stations;

contain not more than two tuning controls;
produce all signals without distortion;
cost not more than $55.00;
not radiate under any conditions;
be simple to construct;
be simple to wire up;
be simple to operate;
be the best all- around set for broadcast reception.

The tuning circuit itself is the familiar tuner with two controls, the
variable condenser in the stabilizer circuit and the variable condenser in the
secondary circuit. These two condensers
are set to exactly the sanie settings when
tuning in a station, and this arrangement
places the regeneration control so that
maximum regeneration is obtained auto-

W-sub-base;
Xl, X2, X3 -small panels (connection block

=

Xl, antenna block = X2 and X3 is
for mounting grid -leak);
Y -small brass brackets.

matically. The operator does not have to
worry about the regeneration control; the
set is automatic.
The tuning circuits have been extremely carefully laid out in this new set,
with a view to cutting down losses to
minimum values. For instance, the coil
has been placed at a greater distance
from the flat sections of the metal plates
of the variable condensers. The grid
condenser has been placed so that its
plates are at right angles to the inductive field of the secondary winding.
The antenna leads and connections have
been further isolated from the other
parts of the circuit, particularly the grid
circuit.
These and other important
improvements have been made in the
tuning circuit, which make it worth
while for users of the old four -circuit
tuner to build the new in order to get
more distance, more quality on reception, still more satisfaction, and withal,
at a lower cost.
The type of amplifier used is also a
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THE WORKING PLAN FOR WIRING UP THE VARIOUS
the latest kind of wiring diagram. It is not only a picture -dia-

it is also an actual layout of the instruments that are mounted on the
the baseboard. The upper rectangle represents the panel and the instrudrawn to scale in their correct relative positions. The lower rectangle

FOUR- CIRCUIT WITH RESISTANCE -COUPLED AMPLIFIER

INSTRUMENTS THAT MAKE UP THE CIRCUIT
represents the baseboard and the instruments shown there are also drawn to scale
in their correct relative positions. The wires drawn in heavy block lines show you
THE EXACT WAY TO RUN THE WIRES to connect up the instruments and parts after
you have mounted them according to instructions.

381

POPULAR RADIO

382

great improvement. .It contains one stage
of transformer -coupled amplification with
a jack for headphone reception and three
stages of resistance -coupled amplification of an improved type, with jacks for
each stage so that just the right volume
may be obtained from any station, be it
far or near.
The quality of reproduction is of extraordinary excellence. It brings the
broadcasting studio right into your own
.

home.

During the summer, months this newest four -circuit receiver has been giving
a consistent range of 1,500 miles, static
permitting, and now, during September,
it is bringing -in the west -coast stations in
New York City without effort.
Can you at present get distant stations
_
through the locals ?
-Is your present set easy to tune?
Do you get all signals clear, and do
they sound natural?
Are you troubled with body capacity?

-

From a photograph made for

"

_-

Does your present, set radiate and dis-

turb your neighbors? ' Does it really give you the results you
want?
If your set does , not answer these
questions to your satisfaction, it is not
exactly what you require,'-and you will
find it worth while to study this article
carefully and then build the receiver as
-

described.
'
The theoretical wiring diagram for the
new circuit is shown. in Figure 1. This
diagram, it will be noticed, is drawn in
the old conventional way for the benefit
òf the regular amateur and experimenter,
who has become familiar with the accepted symbols for representing the
various instruments.
The picture-diagram, which shows the
-instruments in their exact positions, and
the exact way the wires should run, is
drawn for the benefit of the ,fans who
can better follow the wiring if it is given
from left to right, as it goes into the set.
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CALIBRATING THOUSANDS OF SETS AT THE SAME TIME
When the author spent three hours in the laboratory in calibrating the set from
which the description in this article was made up, he literally did the same work
for thousands of sets that have as yet not been built. This is true because the tun sng chart (see Figure 12) of the four- circuit tuner remains the same no matter
what sized antenna is used with it.

FOUR- CIRCUIT WITH RESISTANCE-COUPLED AMPLIFIER

VIEW OF THE SET FROM THE REAR
3: This picture shows the general arrangement of all the instruments fastened to the panel or base. The exact locations for the instruments are shown in
Figures 2 and 5.
FIGURE

THE PANEL VIEW OF THE RECEIVER
an idea of how the set looks from the front and as the dials
and knobs are marked with letters which correspond to the instruments to which
they are attached, the prospective operator will have no trouble in locating the various
FIGURE

4: This gives

tuning controls

as they are

explained in the instructions

for tuning automatically.
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THE WORKING DRAWING FOR CONSTRUCTION
FIGURE 5: Here are shown the correct positions for the instruments which are
mounted on the baseboard. The positions are given, center to center, for all
snstruments.

If you use this chart you cannot make a

with equally good results. For exact
duplication of results, however, we

mistake in wiring. It is simple to follow.
The Parts Used in Building the Set
In all the diagrams in this article each part

bears a designating letter. In this way the
prospective builder of the set may easily determine how to mount the instruments in the
correct places and connect them properly in
the electric circuit. The same designating let ters are used in the text and in the list of
parts at the beginning of the article.
ITThe list of parts there given includes the
exact instruments used in the set from
which these specifications were made up;
but the experienced amateur will be able
to pick out other reliable makes' of instruments which may be used in the set

recommend the parts specified to the
novice.

If instruments other than the ones listed are
used it will necessitate only the use of different
spacing of the holes drilled in the panel' for
mounting them.
How to Construct the Set

After procuring all the instruments and materials for building the set, the amateur should
prepare the panel U.
4,

5,6,,7 and 8.)

(Shown in Figures 2,

3,

First of all, cut the panel to the correct size,

7 by 24 inches...

file.

hen square up the edges smoothly with a
The centers for boring the holes (which
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are necessary

for mounting the instruments)

should be laid out on the panel as shown in
Figure 8. A convenient method of doing this
is to lay out all center holes on a piece of
paper the same size as the panel ; then the piece
of paper should be pasted on the panel and
the centers marked directly on the panel by
punching through the paper.
If all the holes to be drilled are first started
with a small drill, one -sixteenth inch in diameter or less, they will probably be more nearly
centered.
The holes outlined with a double circle
should be countersunk, so that the flat -head
machine screws used for fastening the instruments will be flush with the panel. All the rest
of the holes in the panel are straight drill
holes. Sizes for the diameter of these holes
have not been given, but the builder will readily decide what size hole is necessary by measuring the size of the screws and shafts of instruments that must go through the holes.

When the panel is drilled, it may be given
dull finish by rubbing lengthwise with fine
sandpaper until the surface is smooth: then the
same process should be repeated, except that
light machine oil should be applied during the
rubbing. The panel should then be rubbed dry
with a piece of cheese -cloth; a dull permanent
finish will be the result. Or, the panel may be
left with its original shiny -black finish, if care
is exercised, so that it is not scratched during
a

the

drilling.

The sub -base W (see Figures 2, 3, 6 and 7)
should be cut to size. 934 by 223/4 inches. If a
piece of % -inch hardwood, surfaced on both
sides, can be obtained, the work of squaring
up and finishing the edges will be a minimum.
The base W is fastened to the panel U, with
the panel in an upright position, by three
screws, as shown in Figures 3, 6, 7 and 8.
Next, mount the two variable condensers E
and F on the main panel U. by means' of three
screws each and attach the micrometer dials.
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You will have to cut off a portion of the shafts
of the condensers E and F in order to fit the
dials, but this will be easy if you do it with a
hacksaw and follow the directions as given in
the small pamphlet that comes packed with the
dials. Be sure that you set the dials on the
shafts so that the plates are "all out" when
the dial readings are at zero. This is important if the calibration curve given in Figure
12 is to be used.
Next, mount the switch lever R, as shown
in Figures 4 and 5. Then, place and tighten
the seven switch points S and the two switch
stops as shown in Figures 3, 4, 5 and 6.
Next, fasten the filament -lighting switch T,
on the panel, as shown in Figures 3 and. 4.
Then, do likewise with the three double -circuit
jacks M1, M2 and M3. Then, fasten on the
single- circuit jack M4. These last five instruments should all be fastened to the panel in
the same relative positions; that is, with the
small round -head screw in the upper right hand position, looking from the back of the
panel. This screw is indicated by a small
arrow in Figure 5, on jack M4, for illustration.
If this is done the loudspeaker will have the
same polarity maintained, no matttr. which
jack the plug is inserted in.
Now, the potentiometer- rheostat K should be
mounted on the panel. This is fastened by two
screws, as shown in Figures 3, 4 ánd 5.
Then, mount the three variable resistors 01,
02 and 03, as shown in Figures 3, 4, 5 and 7.

These are fastened to the panel by removing
the knob and screwing fast with two screws to
each instrument. (If the new type of Brad leyohms are used, the two screws will not be
needed and you will only have to drill the center hole. The new type instruments will be
single -hole mounting, so be sure which type
you have obtained. The electrical characteristics of both types are exactly alike.)
This finishes the mounting work on the panel
and now you can start mounting the instruments on the sub -base W.
For the correct spacings on the various instruments on the base, consult Figure 5, in
which the centers for placing the various instruments are given. It is particularly important that the instruments' be placed exactly
in the positions outlined in this working diagram,'if. you want to duplicate the results as
obtained in the model set.
First, mount the coil -set B, C and D as
shown in Figures 3, 5 and 6. (Note that coil
A is added when the wiring is being done.)
Then, mount the five cushioned sockets JI,
J2, J3, J4 and J5 as shown in Figures 3, 5
and 7.
When this is done, mount the four: amperites Ll, L2, U and L4, as shown in Figures
5 and 7, with two screws to each.
Next, mount the grid -leak =I, by means of
the small composition panel X3, shown in Figure 10. This panel is screwed first to the grid leak, by taking out the two screws on the in-

II
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VIEW OF THE SET, AS SEEN FROM THE LEFT

FrGUae 6: This illustration shows the way to mount the condensers and the coil set,
and specifically the manner of attaching the single turn of bus bar for the coil A.
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VIEW OF THE SET, AS SEEN FROM THE RIGHT
7: This view gives a good idea of how to. mount the automatic filament controls, the sockets, the grid -leaks and the coupling resistances and jacks.

FIGURE

strument and inserting them through the two
center holes on the small panel. Then the instrument and the panel are screwed to 'the base
W, by means of two more screws, as shown in
Figures 3 and 5. (If the new type of Bradley leak is used, the composition panel X3 will not
be needed and you will only have to insert two
screws right through the two holes in the instrument to mount It on the base. W. The electrical characteristics of both types are exactly
alike.)
Then, mount the grid- denser H, on the base
with two screws, as shown in Figures-3 and' 5,
and the transformer N should now-be fastened
to the base as shown in these same Figures:
After finishing this, fasten the three grid leaks Pl, P2 and P3, to the base W, as shown
in Figures 3, 5 and 7. These are fastened with
two screws to each instrument.
Use brass screws of the right length for all
the mounting work. In no case use iron
screws. The three condenser banks of mica
fixed condensers are left until the wiring is
being done, as they are held in place by the
wiring itself.
The last construction job is to cut out and
mount the two small connection blocks Xl and
X2. These should be cut to size, as shown in
Figure 10. Then the holes should be drilled

and the -plug terminals numbering 1 to 8 should
be fastened on. (These Rajah terminals serve
instead of 'binding posts and are practical and
better than, binding posts, for they make a better connection and are easy to snap on or off.
With these the whole set can be connected or
disconnected in fifteen seconds.) Attach the
small brass, mounting brackets Y, detailed in
Figure 10, to the connecting blocks and mount
the blocks in,their proper places as shown in
Figures 3, 5,-6 and .7.
This completes the construction and the wiring..can be started.
-

How to Wire the Set
.- The design of this set is such that the gridcircuit .wiring of each of the five tubes may
be made extremely short and isolated from the
other circuits. In fact, all the tuning circuits
and leads are so arranged that short connections may be used. As this is the case, the set
may be wired with bus -bar with little loss in
efficiency.
A tinned -copper, round bus -wire is recomAll connections should be first
mended.
shaped so that they will fit and then soldered
carefully in place. Refer to the wiring diagram in Figure 1 and more specifically to the

POPULAR RADIO
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THE DRILLING PLAN FOR THE PANEL
8: This drawing shows where to drill the holes for mounting the instruments. The correct'spacings are given for the holes. The holes outlined with a
double circle should be countersunk.
FIGURE

picture diagram in Figure 2, for the exact way
to run the wires.
Start by wiring up the condenser E to the
coil C, being sure that the rotor and stator
connections go as shown in Figure 2. Then,
wire up the switch points S to the taps on coil
D. The coil A is made of bus -wire run from
terminal No. 1, on connection block X2, and
looped around coil C, as shown in Figure 2.
The other end of the loop is bent and soldered
to the top tap on coil D, as shown.
Next, run a wire from the switch lever R
over to one side of the four amperites Ll, L2,
L3 and L4, and to terminal No. 4 on the potentiometer- rheostat K, as shown in Figure 2.
Run an extension of this wire to the negative
terminal of the detector tube socket J1, and
over to one side of the grid -leak I, then to terminals No. 2 and No. 3, on the connection
block Xl, and thence on to the screw that holds
the transformer N to the base, and then continue it up to the second terminal of the transformer N, counting from the direction of the
panel U. A further extension of this wire
should be made to the outside terminals of the
three grid -leaks Pl, P2 and P3. Connect the
remaining terminals of the four amperites Ll,
L2, L3 and L4 with the respective negative
terminals of the sockets J2, J3, J4 and J5 as
shown. This whole series of connections can
be clearly followed by referring to Figure 2.
Then, connect the stator plates of the condenser F by a-wire running to the upper terminal of the coil B, and solder in the condenser
G between this latter point and the grid terminal of the socket J and run an extension

frenn here to the remaining terminal of the
grid -leak I. Be sure that this condenser G is
hung suspended by the wiring in the proper position, as shown in Figures 2, 3 and 5. Then,
connect the rotor plates of the condenser F with
a wire running to the lower terminal of the coil
B and make an extension of this connection to
include the plate terminal of the socket Jl, the
adjacent terminal of the grid- denser H, and
the third terminal of the transformer N, counting from the direction of the main panel U.
Next, run a wire from the remaining terminal of the grid -denser H to the fourth terminal
of the transformer N. and run an extension of
this wire to the terminal No. 6, on the connection block X1.
When this has been finished, bridge terminals
No. 4 and No. 7, on the connecting block X1
with a wire, and run an extension, in between
tube sockets J1 and J2, over the lower termi,
nal of the filament -lighting switch T, as shown
in Figure 2. The upper terminal of this switch
should be connected by a wire to the terminal
No. 1 on the potentiometer- rheostat K and an
extension should be run from here over to the
four positive filament connections of the four
tube sockets J2, J3, J4 and J5.
Now, connect the four adjacent terminals of
the amperites to the four respective negativefilament connections of the above- mentioned
tube sockets. (See Figure 2.)
Then run a wire from terminal plug Noi 8
on the connection block Xl. around the outside
edge of the set and over to the lower terminals
of each of the jacks Ml, "M2, M3 and M4.
This wire" can be threaded right through the
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holes in the jack binding posts and the small
screws tightened up to make a stout connection.
Now, connect up the two terminals of the
Bradleyohm 01 with the two horizontal terminals of the jack M1. Do likewise with the
terminals of the Bradleyohm 02 and the two
horizontal terminals of jack M2. Do likewise
with the Bradleyohm 03 and the jack M3.
Next, take three of the .005 mfd. condensers
that make up the grid condenser Ql and insert
a brass screw through each of the two larger
holes so that the three condensers will be connected in parallel. Tighten up with two nuts,
screwed down tight, so that there will be a
good connection. See Figures 3 and 5 for the
correct way to fasten these condensers together, and where to place them. Then do the
same for condenser bank Q2 and Q3.
Now, run a wire from the right-hand screw
of condenser bank Q1, looking from the rear
of the set as shown in Figure 2, over to the
plate terminal of the socket J2 and run an extension of this wire over to the top terminal
binding post of the jack M1. Do likewise
with the right -hand screw of condenser bank
Q2, the plate terminal of socket J3 and the top
terminal binding post of the jack M2. Then
do likewise with condenser bank Q3, socket J4
and jack M3.
Next, connect the plate terminal of socket
J5 with the top terminal binding post of jack
M4. Be sure to follow the diagram in Figure
2 for the proper way to run these wires.
Now, connect the remaining screw on condenser bank Ql with the grid terminal of
socket J3 and run an extension over to the adjacent terminal of the grid -leak Pl. Do likewise with the remaining screw of condenser
bank Q2, the grid terminal of socket J4, and

24"
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the adjacent terminal of the grid -leak P2. Do
likewise with Q3, socket J5 and grid -leak P3.
(See Figure 2.)
Then, run a wire from terminal plug No. 5
on the connecting block X1, over to the terminal No. 3 on the potentiometer- rheostat K.
Run another wire from the terminal No. 2 on
the potentiometer- rheostat K over to the remaining terminal on socket J1, the positive fila nient terminal.
The last connection to make is the wire running from the grid terminal of socket J2 over
to the first terminal of the transformer N
counting from the direction of the main
panel U.
This completes the wiring of the receiver.

How to Install the Set

After the set has been completely wired, the
cabinet may be attached by means of wood
screws (nickel plated) inserted through the
panel into the edges of the cabinet.
The terminal plugs Nos. 1 to 8 on the connection blocks X1 and X2 will now protrude
through the slot cut for them in the back of
the cabinet.
To connect the set, do the following:
Attach the antenna lead -in wire to the terminal plug No. 1.
Attach the ground lead wire to the terminal
plug No. 2.
Attach the "A" battery and the "B" batteries according to the diagram of connections
given in Figure 11.
For the detector, insert one UV -200 or one
C -300 vacuum tube in the first socket, JI.
Insert one UV -201 -a or one C -301 -a tube in
each of the remaining sockets, J2, J3, J4 and J5.
The set is now ready for use.

POPULAR RADIO
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Operating Data
To place the set into operation, pull out the
red plug on the switch T, and adjust the
smaller knob on the potentiometer- rheostat K
for the proper filament brilliancy of the detector tube. This is usually about three -quarters
of the way on. Turn in a clockwise direction
to increase the brilliancy. The larger knob on
the potentiometer- rheostat K controls the plate
potential applied to the plate circuit of the detector tube. Turn in a clockwise direction to
increase regeneration and to get louder signals.
(Turning in the opposite direction decreases
signal strength, but sometimes helps in get-

ting better reproduction.)
The filaments of the other four tubes need
no adjustment, as this is taken care of, automatically, by the amperites Ll, L2, L3 and L4.
Turn the three Bradleyohms 01, 02 and 03
all the way as far as they go in a clockwise
direction.
Next, insert the loudspeaker plug into the
jack M3, and look at the broadcasting program
in the newspaper for a local station that is
broadcasting at the time. Find out the wavelength of this station and consult the chart in
Figure 12. This chart will tell you how to set
the two dials. Both dials should be set to the
same figure.
Suppose the station you pick out is on 360
meters. Pick out the perpendicular line on the
chart that runs through 360 meters on the bottom scale. Follow this line up until it hits the
curved line. Then follow the horizontal line,
which crosses the curved line at the same
point, until it ends up on the scale at the left.

$

sie

'

FIGURE

for

This will be in this instance 27.5.
This is the dial setting for 360 meters, and
when you set both dials to 27.5 you will hear
the station you are trying for, provided you
have made no mistakes in connections and that
you have used the instruments called for in this
description and instruments of the correct size.
Then, turn the three Bradleyohms 01, 02
and 03 one at a time in a counter- clockwise
position until you get the loudest signals. If
you turn too far, the signals will die out.
Jack MI is for the headphones, jacks M2
and M3 are for the loudspeaker for local reception, and jack M4 is for distance reception
on the loudspeaker.
All you have to know is the wavelength of
the station you want to receive and the chart
will tell you how to set the dials. The switch
lever R should be set for the maximum signal
strength after the two dials E and F have been
set.

The only further adjustment necessary is
the two knobs on the potentiometer- rheostat
K. These will enable final adjustment to be
made for clarity and proper signal strength.
With any kind of antenna 100 feet

long, of one or two wires (preferably
two) the operator, when he has thoroughly mastered tuning and can remember the dial settings, ought to be able to
tune in any station in the country and
many outside of its boundaries.
No interference should be experi-

71254-

THE DIMENSIONS FOR THE CABINET
9: This diagram (which contains the top, front, and side measurements

the walnut cabinet) may be turned over for construction to a competent cabinet
maker who can build it from these directions exactly the right sise for the panel.
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DETAILS OF THE SMALL PANELS AND BRACKETS
This drawing gives the necessary data for making the two small panels
for the connection blocks, and the small panel for mounting the grid -leak. It also
gives the dimensions for the small brass brackets that are used for mounting the
FIGURE 10:

connection blocks.

enced even up to distances as close as
one -quarter of a mile of the powerful
broadcasting stations. The set should
give a quality of reproduction unsurpassed by any other type of receiver.
There is no quality, perhaps, outside of
selectivity, that a receiver should have
that is more important than the quality
of truthfulness of reproducion. This
is the main consideration that has been
kept foremost in the work that has produced this newer receiver that embodies
the four -circuit principle. To have a
received program sound natural and
without extraneous noises, without distortion, without interference from other

45

8

7

T

T

--Ç] +45

stations, this is the goal that has been
aimed at and really accomplished.
Anyone can duplicate the results that
have been accomplished in the laboratory
set, from which the preceding instructions have been made up, if he will f ollow the instructions as given, exactly.
Use the instruments called for. Use
them in the positions called for in the
diagrams and last but not least, wire
them up as called for in the diagrams.
Then the set will give you the proper
results, if the experimenter uses good
tubes and a good antenna, and follows
the tuning chart which is shown in
12.

5

-.-0+ 45

0000 0000 0000
I

Figure

000
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+18

P

HOW TO HOOK UP THE BATTERIES
This drawing prevents you front making mistakes in connecting the batteries to the terminals. If you follow these instructions the set will be hooked up
correctly because the terminals shown in the wiring diagrams are marked with numbers that correspond with the numbers given here. If the operator wishes, he may
use only two 45 -volt sections of "B" battery connected between terminals 7 and 8
instead of the three shown. This will reduce signal strength only slightly.
FIGURE 11:
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THIS TUNING CHART TELLS YOU HOW TO SET THE DIALS
Cut out this diagram and paste it securely in the lid of the cabinet.
To find any wavelength, and therefore, any station of which you know the wavelength, all you need do is to pick out the perpendicular line that cuts through the
wavelength you want; follow the line up to the curved line and then follow the horizontal line, which also runs through the same spot on the curved line, until you end
up at the left -hand scale setting which gives the proper settings for both dials, E
and F. This is all you need to do to tune the new set.
FIGURE 12:

Working Blueprints

of

This Receiver

IN order to accommodate readers who may desire actual size diagrams of this Four -circuit Tuner with Resistance coupled Amplifier, a set of three blueprints has been pre-

pared, consisting ofOne panel pattern (actual size) ;
One instrument layout;
One picture diagram of all parts, showing the wiring.
This set of three prints will be forwarded, postage prepaid,
upon receipt of $1.10.

From a photograph made for POPULAR RADIO

With only a short antenna strung about the hotel room, the author is able to bring
in the broadcasting from distant stations. To keep the weight as low as possible,
flashlight batteries are used. The tuning is simple.

A Radio Set to Pack in Your Suitcase
By D. E. McLEOD

HAVE you ever stopped overnight
in a strange town and been forced
by circumstances either to loaf about
the lobby or to seek the seclusion of
your room?
And have you been in the mood
neither for sleep nor for reading -and
wondered when someone would devise a
miniature radio receiver that would make
it possible for such travelers .as yourself
to carry their sets about with them and
to listen in on the world?
As I am a radio fan during my time
at home, and a traveling man by trade,
I decided to build a radio receiver that
would be small enough to be easily carried along, and at the same time. sensitive and selective enough to warrant
the trouble of carting it around with
me while covering my territory.
Passing in review the usual home -built
receiving sets with the thought of compactness and weight in the back of my
393

mind, the first obstacle met with was the
heavy, space filling, variable condenser.
I thought of using two variometers,
but finally turned them down as too
bulky. At last I came to the conclusion
that the entire tuning device must be in
one compact, light unit. After much
pondering and investigating, a decision
was made in favor of a double-rotor,
tuner to weigh about ten ounces. By
using the first rotor for the antenna
tuning, a small fixed condenser in the
antenna circuit would serve in place of
the heavy variable condenser and the
second rotor would serve to tune the
plate circuit. The tube and socket presented no problem as to weight, and by
selecting the UV 199 or the C 299 tube,
the second big obstacle-battery weight
-was minimized.
In POPULAR RADIO* appeared an article by Spencer Boyd that gave direcFor July, 1923, page 49.
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tions and wiring diagrams for a receiving set that seemed to me to present possibilities for extreme compactness and
light weight.
Traveling salesmen have not much
time for home construction work, so I
bought all the parts ready -made and the
total cost ran to about twenty -five dollars.
Here is a list of the items
:

vacuum tube, type UV 199 or C 299;
rheostat, 30 ohms resistance;
1 "A" battery of 3 flashlight cells;
1 "B" battery, small size;
2 dials not over 3 inches in diameter;
1 fixed condenser, .002 mfd.;
1 fixed condenser, .00025 mfd.;
1 grid -leak, 3 megohm resistance;
1 socket;
1 double -rotor tuning unit;
1 panel, 4 inches by 12 inches;
1
1

1

special cabinet;

bus -wire, screws, etc.

Figure 1 shows the wiring diagram.
My panel measures 4 by 12 inches and
inches deep. This size
the cabinet is
is right if you want to include the "A"
and "B" batteries inside the cabinet.

4/

The ground wire is ten feet long and
is kept wound around the outside of the
cabinet. The antenna consists of fifty
feet of wire packed in a separate cardboard box. Any light, flexible, covered
wire will do.
In modern, steel- framed hotels, where
metal lath is used in the walls, it is best
to hang the antenna outside the window,
preferably after dark, so that some
curious guest on a lower floor will not
give it a yank just to see what will
happen. In the older wooden hotels the
antenna can be strung over the transom
and down the hall or simply draped
around inside the room.
Now for a report of actual results.
The first time I tested the set was
in a corner hotel room in the White
Mountains. After I had strung the
antenna down the hall and made the
ground connection fast to the water
pipe in the bathroom, I turned on the
tube and rather skeptically rotated the
dials. Suddenly a clear, strong voice

ANT.
6L
/,NT.
DIRECT

ABOVE

300 M.

TEL.
É

BELOWLO---300 M.

RHEO.

8222 Y.
STATOR

- -

ROTOR

TU///N6
VAR /OMETER

PLATE
VAR/OMETER
GND.

HOW THE SET SHOULD BE WIRED UP

The instruments are here shown diagrammatically in their proper places in
the circuit. The wires connecting them together should be run from one instrument
to the other in the shortest path without touching any other instrument.

FIGURE

1 :

A RADIO SET TO PACK IN YOUR SUITCASE
announced, "this is KDKA at East
Pittsburg, Pennsylvania."
The following night at Berlin. N. H.,
in a valley behind the whole range of
the White Mountains, flanked by pulp mill dynamos and high -strung power
lines, WGY, Schenectady. came in
strong enough to permit five persons to
listen to a concert while the phones
rested on the table. Later, WDAP,
Chicago, came in fairly well. In New
Haven, Conn.. with the antenna wire

thrown out of the window and hanging
close to the wall, I received PWX.
Havana, with reasonable strength. In
a hotel in Vermont, several stations between Chicago and that point could be
brought in satisfactorily. Only one
hotel out of a dozen tested, offered serious trouble and that was probably due
to its electric elevators.
If you are a radio fan and a traveler,
the little set will prove well worth
.

building.

The Radio -Grouch
THOSE awful noises we heard in June were not static but the
collapse of political booms.
*
*
*
EVEN the radio has failed to make bedtime popular with the
juvenile masses.
*

*

*

Now we know how a candidate looks in the news reels and
how he sounds in the radio. It's getting harder and harder to
put anything over on us.
*
s
s
HEREAFTER the wise statesman- will remember that he is also
in the public ear. Chairman Monde!! at Cleveland uttered a confidential "damn" and all America snickered.
*

*

IF they'd charge candidates ten dollars a minute for broadcasting, maybe it won't take some of the candidates quite so long

to pass a given point.

s

*

*

AN Iowa robin's song was heard during the broadcasting of
a sermon and now divine services have a lot of brand new

friends.

*
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*

*

Ir's time the farmers stopped complaining. Seventy-five stations now
tell them how high agricultural prices are.

-HOWARD BRUBAKER

Prom

a
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THE "RADIO LECTURE" ROOM OF TOMORROW
The lecturer need know nothing of his subject and it is not necessary for him to
glance at the picture while it is being projected. He simply reads the single illuminated line of the lecture which appears in the top of the desk. As the projection of
the picture proceeds, the visible line of the lecture changes in perfect synchronism.

HARNESSING THE

Radio and the "Movie"
The amazing new "movie- desk" that enables a
lecturer both to make his talk and to give a
perfectly synchronized demonstration before
an unlimited audience
By FREDERIC M. DELANO

IF

an eminent professor of biology
were asked today to demonstrate
before 100,000 people at the same time
the interesting discoveries that he had
made in the digestive system of the tadpole, he would imagine, doubtless, that
he had been accosted by a lunatic.
And, if our professor happened not to

be familiar with one of the latest radio
developments in France, he would be
justified in considering such an idea a
symptom of lunacy. To dissect a tadpole
before a class of even fifty students so
that all of them can see it and can hear
what you say. is almost an impossibility.

even
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with

every

possible help

from

HARNESSING THE RADIO AND THE "MOVIE"
modern projection lanterns and similar
devices.
An illustrated lecture with motion pictures or lantern slides cannot reach more
than a few hundred people at a time.
To talk- before a microphone and have
your words go out to 100,000 people or
to 1,000,000 people is simple enough,
but your hearers are technically blind.
They can hear you but they cannot see
what you do. An essential element of
the demonstration, the visual element, is
lacking.
This constitutes an extreme difficulty
in the wide and rapid diffusion of knowledge. It is why our colleges are so overcrowded. Certain courses are almost
impossible to get into. Popular professors are só rushed with the press of
students that they are worn out, unfitted
for their work and especially for the
making of new advances in the special
branches of science in which their interests lie.
And at the same time millions of young
lien all over the world are longing for
a college training which they cannot
obtain at all because they lack the means
to drop their occupations. travel to a
college town and spend four years or
more apart from their real business of
earning a living.
This situation has been the opportunity
of that excellent American invention, the
correspondence course. But cannot we
do better? Is there not some way in
which the advantages of the university
can be carried both to the eyes and to
the ears of the millions who long for
education but cannot afford it on its
present basis?
A device recently developed in Paris
promises to answer this question in the
affirmative. A Parisian company is actually beginning the commercialization of
this device; a new method of linking a
radio lecture to a motion picture. It
suggests what we might call the "Radio movie University" for everybody.
This new device was invented by a
young French engineer. Monsieur Charles
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Delacommune. He calls his invention
the Cin- pupitre, which means, literally,
the "movie- desk."
When M. Delacommune began working on this invention he had little idea of
its application to radio.
His whole
thought was that great lecturers, scientists or orchestra leaders have not the
time to go out into the provinces, giving
the citizens of the smaller towns the
benefit of their knowledge and skill of
their own subjects. Vet there are such
great possibilities of error in illustrated
explanations that another man trying to
read a lecture, prepared by a great scientist, to accompany, for example. :a motion picture. would be apt to get off the
track and destroy the unity of the lecture and the film. A prójection machine
cannot stop and turn back for phrases
that have been missed.
So this young Frenchman developed
a little desk. somewhat suggestive of a
school desk. except that slightly above
its center there is an oval aperture into
which is fitted a piece of plain window
glass. Under this glass there is a roll of
paper moving upward in much the same
way that a pianola roll moves down.
Below the roll of paper is another
wooden board with a slot in it. Through
this slot passes the beam of light from
a small electric light so that the beam
shines on the under side of the paper.
This beam of light is the width of one
typewritten line of the lecture that is
written on the roll of paper. This roll
moves upward one line at a time over
the beam of light. One line of the lecture to be delivered is visible at a time.
and this lecture corresponds to the motion- picture subject that is being thrown
on the screen. The movement of the
paper roll is controlled from the motion picture projector, not from the desk.
Beside the projection apparatus M.'
Delacommune has placed what he called
a "distributor," to control -the movement
of the paper roll in the movie -desk, the
roll that carries the lecture. The distributor is actually a little box contain-
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ing a set of levers pressed upward by
springs against a paper band: This
band moves across the front of the.distributor in time with the film going
through the projector.
This band is perforated to represent
either certain scenes in the film or so
many feet of it. Each time that a
perforation passes over one of the levers
the latter jumps up, .forming an electric
contact which passes to an electromagnet
beside the upper or receiving reel of the
This
speech -roll in the movie -desk.
electromagnet moves a ratchet system
on the roll, pulling the paper up one
notch farther for each contact established.
This produces, automatically, a perfect
synchronization of the motion picture
and the paper roll. A layman, knowing
nothing of his subject, can sit down

.

,

.

before -the movie -desk and read in perfect time to the film unwinding before
his eyes a complete lecture on the most
abstruse matters.
Not only that, but as he mentions the
various .parts, for instance, of a dynamo,
a hand or pointer on the film will come
into the picture, indicating the object referred to in the lecture. Only a blind
man or a deaf one could miss the meaning of both lecture and film.
The "movie- desk" originally was developed with the idea of using it in the
same theater in which the picture is
shown: The further step of tying it to
radio was very simple. A special receiving set, installed at the theater, a
moment's test before operation, checked
by telephone, and a radio lecture accompanying a motion picture is in progress.
Or a full operatic ballet dances before

Fr »a a uSotoan!A mn>^ for l'nrm. a RADIO

PERFORATING THE FILM IN TiME WITH THE LECTURE

Each time a perforation in the film passes over a lever in the projection machine,
an electric contact is made that operates an electric feeding mechanism for the paper
roll on which the lecture is printed.

HARNESSING THE RADIO AND THE "MOVIE"
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CHECKING THE LECTURE ON THE PRINTED PAPER ROLL
The latest development of the ciné -pupitre permits a lecture to be received at a
distant hall by radio and the lecture delivered by a loudspeaker is perfectly synchronized with the projection of the movie film which illustrates it.

the delighted eyes of the audience in
perfect time with the orchestra in the
theater ; or, to speak more exactly, with
the theater orchestra in perfect time
with the ballet.
Perhaps one of the most impressive
demonstrations of the revolutionary possibilities of this apparatus is the motion
picture film which M. Delacommune is
using now as an example of what can
be done with scientific lectures.
This film portrays a kind of voracious
and ill- mannered water insect catching
and devouring a tadpole. With the tadpole appearing (on the film) to be almost
twice the size of a man's head and the
insect appearing equally large, there is
little of the battle that one misses. First
a black beetle and a tadpole are seem
swimming about in a tank together.
Suddenly the beetle seizes the poor pollywog by the tail. The doomed tadpole
puts up a mighty struggle for his life.
In vain. Gradually it is sucked out of
him by the relentless hunter.
At each sharp twist of victim or assailant, each change in the strangle hold

of the attacker, the calm voice of the
lecturer or the loudspeaker calls attention
to the different means of defense attempted by the tadpole or to the maneuvers of the beetle.
When the final death scene is finished,
the loudspeaker invites you to inspect the
vitals of this cruel and powerful beetle.
Whereupon the motion picture treats
you to an underneath view of the beast,
out of his tank, quite dead and enlarged
to the full size of the screen.
"You will note," remarks the loudspeaker, "that the jaws of this voracious
creature" (here a hand holding a sharp
steel instrument reaches over on the
screen and opens these wicked looking
pincers) "are especially designed for the
kind of attack you have just witnessed.
The stomach (a pair of forceps pulls
that organ into clearer view), forms the
center of the alimentary tract." And
so the demonstration visual and aural

-

-

goes on.
Not a word is missed, not a false
motion made. Every observer leaves the

theater knowing something more of in-
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sect life than when he entered, besides
having a far greater respect for radio.
The next step forward will be, naturally, to have one lecturer do the work
of a hundred or more. Then the eminent professor of biology mentioned at
the beginning of this article will be able
to make his. demonstration to his hundred thousand auditors, or to as many
more as he desires.
Films can he made up at will. Professor Bohr can describe his atomic
theories; Major Armstrong can explain

the modifications of his famous superheterodyne; Camille Flammarion can
prove that the North Star has moved
three degrees since prehistoric times.
In the April issue of POPULAR RADIO.
Mr. Cockaday tells in writing how not
to tune the single- circuit receiver. He
tt.es a few photographs to illustrate his
points. But suppose that you saw him
actually set his hand on the different
parts mentioned and move them properly.
Suppose he showed them to you in his
hand, telling you in his own voice at the
same time why it is bad to do this or
necessary to do that. No one would misunderstand a demonstration like this.
And everyone can hear, remember, the
actual voice of the lecturer. He is talking at a broadcasting station. At each
receiving station, in the scattered lecture
rooms or theaters, there is a copy of the
motion picture. This has been prepared
and distributed in advance. At one projector, perhaps in the broadcasting station itself,'there is the master "distributor." This controls the motion of the
paper lecture roll on the desk before the
speaker who is talking to the microphone.
At the same time; by. simple radio signals. it controls the motion of the pro-

jectors in the countless other theaters
where the film it being presented and
where the broadcast lecture is being received.
And so, even if a radio- vision apparatus for the actual broadcasting of sight
does not become a reality, it may still be
possible for students who live in Kansas
City to go to college at Yale without
ever leaving home at all. Lectures delivered at New Haven in the evening (so
that persons who have to work in the
daytime can listen to them) will be received in halls all over the country.
And in each one of these halls there
will he run off simultaneously the motion
picture which gives the visual side of
the same demonstration.

-

Distinguished teachers and scientists
Sir Oliver Lodge, Dr. Einstein, Professor Low -can bring the whole world into
their laboratories and classrooms. Everyone in the United States who wishes to
listen to the radio -movie lectures will
know just what these men look like, how
they talk and what they are talking
about.
The university classrooms will be less
crowded. and at the same time a vastly
larger body of students will be reached
by the world's great men. A reference
library of films and lectures can be established in every radio broadcasting 'station, to which váribus colleges or associations can write for courses.
A .college graduate of the future may
well have a diplontá in chemistry from
the University óf" Michigan, in physics
from Columbia, in biology from Harvard, in psychology from Yale ,and in
botany from Pennsylvani -all without
ever having left; his, home town oi
Springfield. Illinois.!
.

'

.

How Do Atoms Broadcast Ether Wàves?
How Do Other Atoms Receive Them ?.

_

.

"IN the answers to these two questions lie the secrets of the, universe itself
-secrets which science is slowly deciphering." states Dr. E. E. Free in his
article in the next issue of POPULAR Remo-for November. And. then' he'
tells what science has donc and way do in the solution of this all-importait'
problem.

.

WHAT'S NEW. IN RADIO APPARATUS

THIS deparhnerif is conducted by POPULAR RADIO LABORATORY for the purpose of keeping the
radio experimenter and the broadcast listener informed concerning the newest inventions and the
approved developments in radio equipment. Only such apparatus as has been tested and
endorsed by the Laboratory is noted in these columns.

VARIABLE CONDENSERS

Aragon neutralizing condenser; Aragon Radio Co.
Fada variable condenser; F. A. D. Andrea, Inc.
Variable condenser; Amsco Products, Inc.
Amples grid -denser; Amplex Instrument Laboratories.
Worm- drive vernier condenser; American Brand
Corp.
Variable condenser; Acme Apparatus Co.

Variable condenser; Coto Coil Co.
Connecticut condenser; Connecticut Tel. and Elec.

Co.
Chelsea "Special" condenser; Chelten Electric Co.
Chelsea condenser; Chelsea Radio Co.
Cardwell condenser; Allen D. Cardwell Mfg. Corp.

Flewelling condenser; 13uc11 Mfg. Co.
Bruno 3 in 1 variable condenser; Bruno Radio

JACKS

Corp.

Lifetime condenser; Bremer-Tully Mfg.

Radio jack; Adams Radio Mfg. Co.

Co.

Tri-jack; Brooklyn Metal Stamping Co.
Carter portable jack; Carter Radio Co.

Super variable condenser; J. T. Boone Corp.
Condenser plate cleaner; Atwood Electric Co.

Slotted binding post nuts

Terminals plainly marked

for tightening

TO INSURE TRUTHFUL REPRODUCTION

SOCKET FOR DRY-CELL TUBES

Naine of instrument: Audio- frequency transformer.
Description: A well -made, shielded transformer with a neat connection panel
equipped with four binding posts which
are stamped for the proper connections
in an amplifying circuit.
Usage: In an audio- frequency amplifying circuit, as an interstage coupling.
Outstanding features: Good reproduction at all
Connections brought
audio -frequencies.
out neatly and plainly marked.
Maker: Precise Manufacturing Co.

Name of in.strtintenf: Vacuum -tube socket.
Description: Midget socket made with a view
to small size. The metal shell is stamped
for holding the socket pin of the C -299 or
UV-199 tubes. Four screws hold the stiff
contacts and also serve for anchoring the
binding posts.
Usage: For mounting dry-cell tubes mentioned
above.

Outstanding features: Take up very small space
on base. Good workmanship.
Maker: King Sewing Machine Co.
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RADIO-FREQUENCY TRANSFORMERS
Acute radio-frequency transformer; Acme Apparátus Co.
Tri -coil radio frequency transformer; Brooklyn
Metal Stamping Co.
Cardwell radio-frequency transformer; Allen D.
Cardwell Mfg. Corp.
Tuned-intermediate frequency transformer; Como
Apparatus Co.
Radro- frequency transformer; Coto Coil Co.

RHEOSTATS
Rheostat; Cutler -Hammer Mfg. Co.
Vernier rheostat; Carter Radio Co.
Antostat; Automatic Electrical Devices Co.
Amsco rheostat; Amsco Products, Inc.
Regal rheostat; American Specialty Co.
Bradlcystat; Allen-Bradley Company.
ACM' rheostat

ratus

and potentiometer;

Co.

Acme Appa-

Fada rheostat; F. A. D. Andrea, Inc.

SETS IN KIT FORM

Large bearing surface
THREE CONDENSERS IN ONE

Name of instrument: Variable condenser.
Description: A balanced condenser built in two
sections, with heavy bearings and having
two rotor and two stator sections spaced

Relics and super -heterodyne circuits; American
Radio Mfg. Co.
Kits for Cockaday circuits, and distortionlcss ant pliper Amplex Instrument Laboratories.
Metro Supreme kit; Amsco Products .Co.
Fada neutrodyne kit; F. A. D. Andrea, Inc.
Super -heterodyne kit; J. T. Boone Corporation.
Super- heterodyne kit; Chas. A. Branston, Inc.
"Nameless" circuit kit; Bremer -Tully Mfg. Co.

opposite each other on the shaft. The
sections may be used in series, giving lowest capacity range, or singly, giving the
medium capacity range, or in parallel, giving the highest capacity range. Hard rubber is used for insulation.
Usage: In any radio -frequency circuit as a
method of tuning.
Outstanding features: Triple range, low loss,
and novel construction.
Maker: Bruno Radio Corporation.

I.00PS

No shellac on windings

A

Super- folding loop aerials; J. T. Boone

ration.

Corpo-

Calvert loop; Calvert Specialty Co., Iris.

PHONOGRAPH ATTACHMENTS
Atwater-Kent unit; Atwater -Kent Mfg. Co.
Dulce -Tone phonograph adapter; Cleveland Radio
Mfg. Co.
C. I. C. phonograph attachment; Connecticut Instrument Co.

Bevel and worm gears
A PLATE- CIRCUIT

VARIOMETER

Name of instrument: Variometer.
Description: A well -made tuning device for

either patìel or base mounting with windings that are "dry," without shellac or
other covering.
The connections are
brought out to two effective binding posts
located at the rear of the instrument.
Usage: In any radio -frequency circuit as a
method of tuning.
Outstanding features: Low minimum and high
maximum inductance. Sturdy construction. Good bearings.
Maker: Radio Products Co.

CONDENSER WITH

A

WORM DRIVE

Name of instrument: Vernier variable condenser.

Description: A sturdy condenser constructed
of brass, with a grounded rotor and large

bearing surfaces. The stator plates are
supported in a novel manner by small triangular- shaped insulators. The vernier is
operated through two bevel gears and a
worm giving a ratio of 100 to 1.
Usage: In any radio- frequency circuit as a
method of tuning.
Outstanding features: Micrometer control.
Low loss. Rigidity -of construction.
Makeh: American Brand Corporation, Inc.

WHAT'S NEW IN RADIO APPARATUS

403

GRID.LEAKS AND RESISTANCES
Bradleyleak; Allen- Bradley Company.

Bradleyohm; Allen -Bradley Company.
.- Implex "Lavite" resistances; Ampes Instrument
Laboratories.
Brady grid -leak; A -C Brady Co.
No. 106 adjustable grid -leak; Central Radio labo.
ratones.
Crescent
Supply

"Lavite"

resistances;

Crescent

Radio

Co.

Variable grid -leak; Cutler-Hammer Mfg. Co.

PANELS
Radian panels; American Hard Rubber Co.
Bakelite products; Bakelite Corp.
Coudensite products; Bakelite Corp.
Rcdmanol products; Bakelite Corp.
BakcliteDilecto panels; Continental Fibre Co.

TUBES

i

1

Sadion tube; Connecticut Tel. and Elec. Co.
Cunningham tube; E. T. Cunningham, Inc.
Dutch radio valve; D. R. V. Importing Co.

BATTERIES
Arrow storage batteries; Arrow Battery

Co.

Radio "B" batteries; Ayres Battery Corp.
Burgess "A" and "B" and "C" batteries; Burgess
Battery Co.
".4" and "B" batteries: Carbon Products Co.
Flashlight batteries; Champion Carbon Mfg. Co.
Copper Giant "A" battery; Copper Giant Battery
Co.

No. 225 Storad

unit; Cleveland Engineering Labo-

ratories.

CRYSTAL DETECTORS

Reflex super- sensitive crystal; American Radio
Mfg. Co.
Srn -nec radio crystal; Appliance Radio Co.
"B"-metal crystal; "B"-Metal Refining Co.
"De-tex-it" (fixed detector); Celerundum Kadin
Products Co.
Radio Refer crystal; Century Products Co.
"Jla.ritone" crystal; Century Products Co.

Double resistance windings
TWO RHEOSTATS IN ONE
Name of instrument: Double rheostat.
Description: The resistance windings of this
instrument are wound on Egyptian fin. e
strip and inserted edgewise in a circular
slot cut in the moulded- bakelite base.
The three terminals are brought out so
that two tubes may b- controlled by the
This is done by a
single instrument.
double knob and two sliders.
Usage: In the filament circuit of two vacuum
tubes as a current control.

Outstanding features: Saves space on the
panel, simplifies wiring, looks neat.

.Esker: Amsco Products,

Inc.

POTENTIOMETERS
.Irma potentiometer and rheostat; Acme Apparatus
Co.

Bradlcyometer; Allen -Bradley Company.
Rega: potentiometer; American Specialty Co.
Antsco potentiometer; Amoco Products Co.
Fada potentiometer; F. A.. D. Andrea. Inc.
400 ohm potentiometer; Central Radio Laboratories.
2,000 ohm potentiometer; Central Radio Laboratories.
C.H pota.tio peter; Cutler -Hammer Mfg. Co.

Lightning arrestor on switch

I

ADEQUATE LIGHTNING PROTECTION
Name of instrument: Combination ground
switch and lightning arrestor.
Description: Sturdy single -pole -double -throw
knife switch, mounted on a slate base.
The switch also contains a protective gap
arrestor connected between the hinge and
one of the outer switch contacts.
Usage: In an antenna circuit as a protection
against static discharges.
Outstanding features: Provides a means of
grounding the antenna when not in use
and gives protection against surges when
the .receiving set is being used.
Maker: Barkelew Electric Manufacturing Co.

Convenient adj.tstiing'knob
A SEMI -FIXED CRYSTAL. DETECTOR FOR
REFLEX WORK

Name of instrument: Crystal detector.
Description: An inclosed crystal with an adjusting knob protruding from one end.

There are two screws provided so that the
whole tubular shell may be fastened directly to the front of the panel with the
adjusting knob pointing upward.
Usage: In any detector circuit where a crystal may he used as a rectifier of weak
radio- frequency currents.
Outstanding features: Good sensitivity. Not
easily knocked out of adjustment. E:sy to
adjust. Good appearance.
Maker: R.-11.-F. Products Co.
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Spring clips make good contact
A NEW FORM OF TERMINAL PLUG

Naine of instrument: Connection terminal.
Description: One part of this terminal fastens
directly to the panel like an ordinary binding post. The other part contains a pressure screw arrangement which clamps the
connection wire in a tight grip. This second part snaps on to the first mentioned
part with a click, making a good connection. All parts are nickel plated and make
a good appearance.
Usage: In any place where binding posts or
terminals are used as a means for connecting to batteries or antenna or ground.
Outstanding features: Tight connections.
Quick action in hooking-up a set. Practical.

Maker: Rajah Auto Supply Co.
RECEIVING SETS
Teledyne receiver; Cutting and Washington Radio

Tow,, and country receiver; Cutting and Washington Radio Corp.
C and W receivers; Cutting and Washington
Radio Corp.
Crosley receiving sets; Crosley Radio Corp.
Chelsea receiver; Chelsea Radio Company.
Bristol receivers; Bristol Company.
Benson portable superflex; Benson Engineering
Co.

"Baby Grand" crystal receiver; Beaver Machine
and Tool Co., Inc.
Radio -frequency receiver; Atwater-Kent Mfg. Co.
Neutrodyne receiver: F. A. D. Andrea. Inc.
Melco Supretne receiver; Amsco Products, Inc.
Amrad receiver; American Radio and Research
Corp.

Paragon receivers; Adams -Morgan Co.
A -C Dayton receiver; A -C Electrical Mfg. Co.
Clear-o -dyne receiver; Cleartone Radio Co.
Goldcrest Cleartone receiver; Cleartone Radio
Co.

LOUDSPEAKERS
Dodge tone -amplifier; Ackerman Brothers Co.. Inc.

Madera Clearspeakcr; American Art Mache Co. .
Atwater Kent Loudspeaker; Atwater Kent Mfg.
Co.

Bel -Canto Loudspeaker; Bel -Canto Mfg. Co.
Sonochorde Loudspeaker; Bondette Mfg. Co.
BrandesTable Talker; C. Brandes. Inc.
Bristol Audiophone Loudspeaker; Bristol Company.
Callophone Loudspeaker; Callophone Co.. of New
York.
C. I. C. Loudspeaker; Connecticut Instrument Co.

SWITCHES
Fil -lote control switch; A-C Electrical Mfg. Co.
Inductance switch; Ackerman Brothers Co., Inc.
Inductance switch; Amsco Products, Inc.
Combined switch and arrestor; Barkelew Electric
'

Mfg. Co.
Bruno inductance switch; Bruno Radio Corp.
Bruno double inductance switch; Bruno Radio
Corp.

Inductance switch; Carter Radio Co.
Jack .twitch: Carter Radio Co.
Filament battery switch; Cutler- Hammer Co.
Filament battery switch; Allen- Bradley Co.

Adjustable compression bar
FOR THE GRID OF YOUR TUBES

Name of instrument: Variable grid -leak.
Description: A neatly made instrument with a
fixed resistance element, which is partially or almost wholly short- circuited atwilr
by flexing a curved spring with a clamp
that is adjusted by revolving a knob. The
knob is the only part of the instrument
which protrudes through the panel when
the device is mounted.
Usage: In the grid circuit of vacuum -tube detectors or amplifiers (resistance or impedance- coupled) as a grid voltage control.
Outstanding features: Resistance values vary
without jumps. Smooth operation. Per ntanance.
Maker: Central Radio Laboratories.
TUNING INDUCTANCE UNITS
"Copp" c-ario selector; A -C Electrical Mfg. Co.
Silver radio -frequency outfit; Aragon Radio Co.

Atwater Kent units; Atwater Kent Mfg. Co.
Bailan tine variatran sformer; Boontown Rubber
Mfg. Co.
Branston radio -frequency transformer; Chas. A.
Branston, Inc.
Branston honeycomb coils; Chas. A. Branston, Inc.
Branton three -coil mounting: Chas. A. Branston,
Inc.
Branston oscillator coupler; Chas. A. Branston,
Inc.
Bremer -Tully tuner; Bremer -Tully Mfg. Co:
Flewelling tuner; Buell Mfg. Co.
Radio -frequency tuner; Chelsea Radio Co.
Antenna tuning unit; Chelsea Radio Co.
Compact varionteter; Coto Coil Co.
Compact variocoupler; Coto Coil Co.
Honeycomb coils: Coto Coil Co.
Render panel mounted variocoupler; E. T. Cu,
ningham, Inc.
Render panel mounted variotneter; E. T. Cunning.
ham, Inc.
Honeycomb coils; Atwood Electric Co.
-

AUDIO-FREQUENCY TRANSFORMERS
Audio-frequency transformer; Acme Apparatus Co.
Audio-frequency transformer; American Specialty
Co..
Amertran audio -frequency transformer; American
Transformer Co.
Fada audio-frequency transformer; F. A. D. Andrea, Inc.
Audio-frequency transformer; Allen D. Cardwell
Mfg. Corp.
Audio -frequency transfoimer- Coto -Coil Co.
Globe audio- frequency transformer; Coyne Radio
Service.
Crescent push-pull
Co.

transformer; Crescent

Mfg.

t
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audio- frequency transformer; Crescent
Mfg. Co.
Duplex (push -plat) -transformer; Como Apparatus
Crescent
Co.

BATTERY CHARGERS AND RECTIFIERS

Silent battery charger; Acme Engineering Co.
"S" tube rectifier; American Radio and Research

POWER AMPLIFIERS
One stage power amplifier; Bristol Co.
I! EA DPHONES
Cellophane headset; Callophone Co. of New York.
Navy Type headset; C. Brandes Inc.
Superior headset; C. Brandes.

liar

Corp.

"B"
"A"

battery charger; Apeo Mfg. Co.
battery charger: Apeo Mfg. Co.
"Gold Seal" Homchargcr; Automatic

Electrical

Devices Co.

Battery charger; Belmont Battery Co.
No. 4 Chemical Rectifier; Cleveland Engineering
Laboratories.
SOCKETS AND ADAPTERS
Sockets and adapters; Alden Mfg. Co.
Amsco socket; Amsco Products Co.
Bell socket; Bell Mfg. Co.
Coto tube socket; Coto -Coil Co.

PHONE PLUGS
Ajax multi -phone plug; Ajax Electric Specialty
Co.

Multiple phone plug; Barkelew Electric Mfg. Co.
Series phone plug and post; Barkelew Electric
Mfg. Co.
Series phone plug for binding post mounting;
Barkelew Electric Mfg. Co.
Cico 2 -way plug; Consolidated Instrument Co.
Cico automatic plug; Consolidated Instrument Cd.
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cushion

for phones;

Inc.

Bates and Co.

ALS
Va -old dials; Alden Mfg. Co.
Amsco dials; Amsco Products, Inc.

Bell dials; Bell Mfg. Co.
E -Z -tune dials; Butler Mfg. Co.
Radion dials; American Hard Rubber Co.
Regal knobs and dials; American Specialty Co.

RADIO CABINETS
Blandin radio' cabinet; Blandin Phonograph Co.,

Inc.
Corbett's rodio cabinet; Corbett Cabinet Mfg. Co.
AI I SCELLANEOUS ACCESSORIES
Ribbon copper aerial; Acorn Radio Mfg. Co.
Radio pin map; American Map Co.
9ragen silver wire; Aragon Radio Co.
Junior bench saw; W. 1. Boice.
Bruno engraving set; Bruno Radio Corp.
Church automatic template; Clark and Tilson, Inc.
Pyrex insulator; Corning Glass Works.
Tut glass battery tray; Russell B. Creasman.:

This list of apparatus approved by the POPULAR RADIO LABORATORY will
be continued as a part of the WHAT'S NEW IN RADIO APPARATUS
department until all instruments, parts and complete sets have been included. The listing is alphabetical by manufacturer's name and the installment in this issue goes only to the end of the letter C.

't

Gilliam

A RADIO SET FOR YOUR VEST POCKET
This unique crystal set, which costs but a trifle, is becoming popular abroad for'
local reception of the broadcasting in Continental Europe. Tuning is accomplished by turning the knurled knob in the center and the sensitive spot on 'the
crystal is found b) oceans of the knob at the lower left -hand corner.
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Putting the "Starlight Detector"
to Real Use
THE success of General Ferrié, M. R. Jouaust and Commandant Mesny in detecting starlight by a radio amplifier -the so- called "hearing starlight" experiments-has been noted already in this department.* Recent news from
Paris discloses that two practical uses have
already been developed for this remarkable

apparatus.t

One of these uses is in the determination of
standard time. The ray of light from a star
is automatically recorded as it comes through
the telescope. When the star passes a cross
wire in the telescope, that marks the instant
by which the standard time is set. The radio
apparatus automatically detects and records
this instant without the intervention of any
human agency.
The other use of the apparatus was suggested at the last meeting of the Academy of
Marine, in Paris, by General Ferrié himself.
It is an application for signalling from ship to
ship at sea. Light beams from one ship to
another can be made to carry the signals and
these beams can be made so feeble that they
will be practically imperceptible to an enemy
eye. The radio amplifiers at the receiving end
will restore full power to the signal. It may
be possible, even, to use beams of ultra -violet
light, which are entirely invisible to the human
eye.

Meanwhile, it develops that an American inventor, Mr. Theodore W. Case of Auburn.
New York, had developed, independently of
the work in France, an apparatus capable of
converting light rays into radio signals.$ Mr.
Case is already known to radio engineers
through his work with the thalofide cell, an
especially sensitive variety of photoelectric cell
"Measuring Starlight with a Radio Amplifier,"
for April, 1924, page 408.
t Information is from "The Radio Week in Europe," a news service by F. M. Delano, Jr.
t Described in an article written bp Mr. Lemuel
for the North American News P a P cr
F. Parton
a
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employing as active material a compound of
the metal barium.
His apparatus for "hearing" starlight makes
use of this thalofide cell. The discharge of the
cell is communicated directly to the grid of a
gas -filled vacuum tube. With the building up
of the potential due to the starlight the ionization in the vacuum tube increases until the
gas finally breaks down with a disruptive discharge between the filament and the plate.
This causes an audio- frequency note in the
telephones, much as in the apparatus of General Ferrié and M. Jouaust.
Technically. the chief differences between
the two methods lie in the use of different
kinds of photoelectric cells (General Ferrié
uses the familiar potassium cell) and in the
fact that Mr. Case apparently makes his vacuum tube do double duty, both as an amplifier
The French scientists
and as a condenser.
employ external condensers, a series of tubes,
and a rotating interrupter, which makes the
starlight intermittent and thus produces the
audio- frequency note. It is probable that the
French apparatus will prove rather more sensitive to very feeble light rays than the apparatus of Mr. Case.

Electron Collisions That
Produce Ions
WHEN

a

stream

of rapidly moving electrons

is directed against the atoms of a gas what
happens is that some of the gas atoms are
"ionized." One or more of the atomic electrons are knocked out and the atom becomes
an "ion." This is what happens, for example.
to the gas atoms in a "soft" vacuum tube or

to the sodium atoms in the familiar sodion
tube.* It is the sodium ions that operate this
type of tube, not the free electrons as in ordinary vacuum tubes.
These phenomena are becoming of more
and more importance in work with vacuum
tubes and other electron devices. It is ionizaThe principle of the sodion tube was described in
this Department in POPULAR RADIO for March, 1924,
pages 302 -304.
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tion, too, that is supposed to be responsible
for the creation of the Heaviside Layer and
for the difference in radio transmission
through the air in the daytime and at night.
Full knowledge of the atomic and electronic
relations that underlie these phenomena is one
of the important needs of radio science.
Some quantitative measurements of interest
have just been published by Drs. Found and
Dushman of the General Electric Company.t
They have determined the number of ions produced under known conditions by electrons
colliding with atoms of hydrogen, helium, nitrogen, neon, argon and carbon monoxide gas.
It was found that not every collision produces an ion. In argon, for example, only
about 24 percent of the actual collisions resulted (under the conditions of this experiment) in the production of an ion. It is interesting, too, that the probability of a collision producing an ion seems to be proportional
to the number of electrons in the atom that is
hit ; the more electrons the atom has, the better
chance there is that one of them will be
knocked out.
t "Studies with Ionization

Gauge.

II.

Relation

Between Ionization Current at Constant Pressure
and Number of Electrons per Molecule," by C. G.
Found and Saul Dushman. Physical Review (Corning, New York), vol. 23. pages 734-743 (June, 1924).
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Can We Hear Shooting Stars
by Radio?
A NUMBER of readers have written to this
Department to inquire about the theory, widely published in the newspapers, that the hissing variety of static is due to meteors which
enter the earth's atmosphere and burn up,
making what we call a shooting star.
There seems to be no conclusive evidence
either way. These meteorites are believed to
be small pieces of stone and iron, quite like the
ones that fall to the surface and have been
found by scientists, except that they are
smaller, so small that the friction of the air
consumes them altogether. The number of
these small meteorites that enter the earth's
atmosphere is enormous, probably more than
one a second during every hour of the twenty four.
It is quite possible that the interaction of
these bodies with the air might produce electric charges as well as heat and light. There
is no scientific improbability, therefore, about
the idea that static of some variety might be
produced by them. But neither is there any
evidence that static actually is so produced.
It would be well to try this out. Why do
not a few radio fans who want to do some
scientific work arrange their receivers so that

Courtesy of Mr. H. P. Donlé

THE MAN WHO PUT IONS TO WORK IN RADIO
Mr. Harold P. Donlé is the inventor of the sodion tube, the variety of radio vacuum
tube that is operated by ions of sodium instead of by free electrons as in the usual
varieties of tubes. fr. Donlé is determining the current and voltage characteristics
of the sodton tube shown on the table in front of him. The phenomena of ionization
in gases is likely to play an increasingly important rôle in future radio developments.
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Marcad Wirdees Telegraph Co., Ltd.

THE LATEST MARCONI OUTFIT FOR MEDIUM WAVELENGTHS
This outfit, known as Type YP, is the latest product of the Marconi Wireless Telegraph Company, Ltd., of England, intended for quick portability in military use.
The wavelengths used are from 190 to 260 meters. All apparatus is arranged
in
carrying cases so that it may be taken down and set up quickly; the photograph on
the opposite page indicating how the entire outfit may be transported. The
aerial
consists of a single wire supported inconspicuously on posts only three
or four feet
above the ground.
they can see the night sky, listen to the static
and at the same time watch for meteors? If
there is any relation between the two it ought
soon to be apparent. But such work should
be done in the country, where there is less local
interference from electric machinery than
there is in the city, and where, also, the air is
clearer and more meteors can be seen.

Marconi's New Short-wave Tests
THE experiments conducted by Senator Marconi on transmission at wavelengths in the
heralded in the newspapers, were described by
the Senator himself in a lecture delivered out
neighborhood of 100 meters, already widely
July 2, 1924, before the Royal Society of Arts
in London.
In all the tests, the transmissions were made
from the great station of the Marconi Company at Poldhu, England. Reception was
aboard Marconi's yacht, the Elettra; aboard
the steamship Cedric; in South America, on
Long Island and in Australia.

The most comprehensive tests were those
made between Poldhu and the Electra. For a
part of these tests a parabolic reflector was
used to concentrate the transmitted waves into
a directed beam. The wavelength was 97 meters and the transmitting power varied between 12 kilowatts and one kilowatt. Even
with this lowest power the signals were readable over the greatest distance tested, 2,230
nautical miles. At this distance the yacht was
lying off Cape St. Vincent, Spain. with the
entire width of the Spanish peninsula intervening on the direct line between Poldhu and
the yacht.
The amount of concentration produced by
the reflector was such, the Senator reported,

that a transmitting power of 9 kilowatts produced a received signal strength equal to that
produced by 120 kilowatts without the reflector. This is a calculated ratio, the high power
of 120 kilowatts not having been actually tried.
In the tests between Poldhu and other continents, the power was raised to 25 kilowatts
and the wavelength was changed to 92 meters.
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No reflector was used. Both telegraphy and
telephony were received successfully in South
America and in Australia.
It is to be regretted that the tests with the
reflector were not continued and extended.
This is really the only part of the work that
has much novelty, the spanning of the oceans
by broadcasts on 100 -meter waves having become a more or less daily affair. Most radio
engineers now agree that waves of about this
length are especially favorable for long -distance transoceanic transmissions. It is on the
use of directed beams of these waves that we
need more data. Perhaps Senator Marconi intends to continue his work along this line.

A New Theory of Fading Signals
Ix the course of a recent address on radio
relay methods Mr. E. K. Sandeman suggested
a theory of fading which has considerable interest.* It is well known, he reminds us, that
whenever the same space is traversed by direct
and reflected waves (whether of sound or of
electromagnetic radiation) there is set up a
series of nodes and antinodes, the combined
wave strength being alternately greater and
less than the average value. The distance between these reinforced and decreased places is
approximately half a wavelength.
If we assume this, and assume, further, that
Wireless World (London), vol. 14, page 283 (June
Mr. Sandeman's article began in the preceding number (May 28, 1924) of this publication,
4, 1924).

page 260.

the radio waves are being reflected from a mirror-like something of the nature usually ascribed to the Heaviside Layer, "it is evident."
says Mr. Sandeman, "that a receiving aerial
may be one moment at a node and the next
moment at an antinode, as the configuration of
the reflecting surface changes."
This may be responsible, he thinks, for some
of the phenomena of fading, especially for the
fact that the fading is sometimes much more
pronounced at certain wavelengths than at
others. This would be determined by the distance between the reflecting elements (hollows
or bumps) in the Heaviside Layer as related
to the wavelength and to the positions of the
nodes and antinodes in the combination of direct and reflected waves.

Is Power from Atoms

Improbable?
THE dream of extracting useful power from
the inside of atoms is beginning to fade.
Scientists are coming to the conclusion that
there may not be so very much available power
inside atoms after all.
It is true that the atoms of radium and uranium set free very large amounts of power
when they explode. One ounce of radium, for
example, would produce by its entire explosion
more power than we get from thirty tons of
dynamite.
But it is probable, the experts have decided,
that these radioactive atoms are exceptional
In a recent statement prepared for the Engi-
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veering Foundation, New York, Sir Ernest
Rutherford, probably the greatest living authority on radioactivity, expresses this conclusion
thus:
"It may be that the elements, uranium and
thorium,* represent the survivals in the earth
today of types of elements that were common
in the long distant ages when the atoms now
composing the earth were in course of formation. A fraction of the atoms of uranium and
thorium formed at that time has survived over
the long interval on account of their very slow
rate of transformation.
"It is thus possible to regard these atoms as
having not yet completed the cycle of changes
which the ordinary atoms have long since
passed through, and that the atoms are still in
the 'excited' state where the nuclear units have
pot yet arranged themselves in positions of
ultimate equilibrium, but still have a surplus
of energy which can only be released in the
form of the characteristic radiation from active matter.
"On such a view, the presence of a store of
energy ready for release is not a property of
all atoms, but only of a special class of atoms
like the radioactive atoms which have not yet
reached the final state for equilibrium."
Sir Ernest goes on to say, however, that
there is another kind of transformation of
matter which may be competent to yield enThese are the two original radioactive elements
known. Radium is produced by the disintegration of
the atoms of uranium.

ergy. This is the consolidation of the lighter
atomic units into heavier ones. For example,
it is believed that four hydrogen atoms combine in some way to form one helium atom.
In so combining, a part of the mass of the
four hydrogen atoms disappears. It was suggested some months ago by Dr. F. W. Aston.
that this vanished mass is perhaps converted
into energy and that this may be an actual
source of energy in the sun and the stars. It
is perhaps a helium factory that keeps our can

alight.
In the statement quoted, Sir Ernest Rutherford gives the amount of power thus available theoretically.
"Calculation shows," he
says, "that the energy released in the formation of one pound of helium gas is equivalent
to the energy emitted in the complete combustion of about eight thousand tons of pure carbon."
For the possibilities of radioactive power
which Sir Ernest feels compelled to deny us.
he substitutes, therefore, a theoretical power
source that is tremendously greater. The only
catch in it is that nobody knows how to make
four atoms of hydrogen combine into one
atom of helium here on earth. And as yet, we
cannot visit the stars to find out how it is done.

Navy Device for Multiple Reception on One Antenna
Ix is well known that the United States
Navy has been using for some time a device

s

LEADS To
ADDII IOMAL
RECEIVE TJ

MULTIPLE RECEPTION ON
ONE ANTENNA
The tuned, low -resistance unit that constitutes the rejector is shown, at J. This
unit can be connected directly in the antenna circuit instead of after the amplifying
vacuum tube shown in the drawing. The switch S provides for connecting the incoming signal directly to the amplifier and detector so that a station may be located
more easily; after which the rejector circuit is switched in for .more .precise guning.
DR. TAYLOR'S "REJECTOR" FOR
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THE NEWEST INSULATING MATERIAL FOR RADIO APPARATUS

This receiver, constructed by Dr. A. E. Marshall. contains special tube sockets, A,
made of special (Pyrex) glass. The tubes for both stator and rotor, shown at B,
are also made of this special glass, and the parts of the condensers are insulated by
the same material, as shown at C. In an early issue of POPULAR RADIO, Dr. Marshall will describe the properties of this glass which make it an unusually valuable
insulator in radio work.

permitting the attachment of several receiving
circuits, each one differently tuned, to the same
antenna. This device has now been announced
for commercial production under the trade
name of "unitenna. "*
Published descriptions of the commercial
apparatus are incomplete, but from a United
States patent issued recently to Dr. A. Hoyt
Taylor, research physicist of the navy and inventor of the navy's system, it appears that
the essential idea is the use of a special, tuned,
low- inductance unit termed the "rejector."
This rejector is shown at J in the figure reproduced herewith and taken from Dr. Taylor's patent.t
As described in the patent, the rejector is
preceded in the circuit by an antenna rendered
aperiodic by the inclusion of a high resistance,
by a vacuum-tube amplifier and by a preliminary selector circuit comprising the inductance
Li and the condenser C. It is apparent, however, that the rejector might be inserted directly in the antenna circuit, where it would
pick up the impulses to which it was tuned
without interfering materially with other impulses passing through the antenna circuit, this
circuit being aperiodic.
According to the patent the rejector unit
"comprises a very low inductance element having a very low resistance, usually being one or
more turns of very heavy copper strip or wire,
and a large-capacity condenser constructed to
have small resistance."
"Multiple Reception with One Antenna," by MalRadio Section of the New York Tde.
gram and Evening mail, July 12, 1924, page 12.
t U. S. Patent number 1,489,287; issued April 8,
com Jonsen.

1924.

Darkness Does Not Deflect
Radio Direction Signals
THE two shadow lines that race daily
around the earth making what we call sunrise
and sunset are supposed to mark exceptional
disturbances of radio transmission. Much evidence indicates that this is the case. Among
other effects, it has been claimed that bearings
taken with a radio direction finder will be inaccurate when either the sunset zone or the
sunrise zone intervenes between the transmitter and the receiver.
To test this point the Lighthouse Service of
the United States Department of Commerce
made recently a nine day test between a transmitting station at the Cape Henry Lighthouse,
Virginia, and a receiving station at the Wolf
Trap Lighthouse, in Chesapeake Bay, thirty

miles away.

The results are announced in a recent statement of the Lighthouse Service.
For a period of about three hours each
morning and evening direction readings were
taken every few minutes, covering the times
when the sun was rising and setting; 290 readings were made in all. The deviations ascribable to the effect of the shadow line were very
small: certainly not over two percent, which
is less than is often encountered accidentally in
direction -finding work by radio.
A CORRECTION

On page 309 of POPULAR RADIO for September, 1924,
the ion of hydrogen, as it exists in solutions, was de.
scribed as having gained one electron and a negative
charge; the sulphate ion as having lost one electron
and being charged positively. The truth, of course,
is exactly the reverse. The hydrogen ion is positive;
the sulphate ion is negative.
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New Tests of Underground Radio
THE investigations of the United States
Bureau of Mines into the use of radio for rescue work after mine disasters, the first report
of which was noted in this department last
month *, have now been extended by the issu ance of a second report, this time upon the
underground reception of ordinary radio
waves and their relation to the presence of
metallic conductors such as rails, electric wires,
pipes and the like.f
The author of this report, Mr. Jakosky, is of
the opinion that propagation of radio along
such conducting paths is one of the chief reasons for the numerous recorded instances of
radio reception in mines and tunnels. It has
been discovered that the intensity and direction of the radio waves underground vary in
almost every case as though the waves were
coming in along such conductors.
.

for June. 1924, page 624.
"Radio as a Method for Underground Communi.
cation in Mines," by J J. Jakosky. United .States
Bureau of Mines (Washington, D. C.).. Reports of
investigations (mimeographed). No. 2599. 6 pages,
issued April, 1924.
°

t
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Direct propagation of the waves through the
earth is possible, and seems actually to happen
in the upper levels of a mine. But in the lower
levels, especially when the workings being
tested are below the level of the ground water,
the signal strength for direct reception usually
falls off very sharply. It is probable that the
"transparency" of rocks or soils for radio
waves is more largely determined by the wetness of the materials than by anything else.
Wet rock is a fairly good conductor and absorbs the radio waves. Dry rock is more
nearly an insulator; the waves pass through it
much more freely.
Nearly all the underground tests that have
been made so far apply to the reception of
waves from ordinary broadcasting stations,
which stations are very much more powerful
than stations that could be set up underground
after a disaster for the use of entombed miners
in communicating with the surface. But the
fact that all waves, even the powerful ones.
seem to make preferential use of the metallic
conductors suggests .what the perfect rescue
radio may be like.
It is probable, Mr. Jakosky believes, that
such a rescue set will operate by line radio.
.

A PORTABLE RADIO TRANSMITTER UNDERGROUND
As a part of the experimental work of the United States Bureau of Mines on using
radio for mine rescues a portable transmitting set was mounted on a mine locomotive. The signals were sent out to the surface by line radio, using the trolley wire,
the track or similar metallic conductors.
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Courtesy of La
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FRENCH RADIO MAGAZINE INSTALLS AMATEUR
TRANSMITTING STATION
LA TSF MODERNE, one of the chief radio magazines in France. owns and operates Radio Poste 8AE, a. part of which is shown in this photograph. In the center
are the three Mullard tubes rated at 500 watts cacti. At the left are the tuning inductances and above them the cage confection to the counterpoise.
at the right, is the lead -in.

using the power and light wires or the tracks
of the mine railway or some other conductor.
Successful tests have been made with a ten watt telephone transmitting set mounted on a
mine locomotive and arranged for line -radio
communication with the surface in this way.
Probably the final solution of the mine communication problem will be some form of line
radio, working over the power wires or the
railway tracks, and used regularly for ordinary
communication just as mine telephones are
used now. Such a system would not be put
out of commission by short breaks in its con-

The other cage,

ductors after an accident. The greater cost
of the transmitting and receiving apparatus
would be offset, in part at least, by the fact
that no special set of wires would be needed
for telephone purposes.
And the use of such a radio system in the
daily work of the mine would mean, says Mr.
Jakosky. that the "purchase of sets, maintenance. and apparatus charges can be charged
to `operating' rather than to `safety' -.and
there is always more money available for the
former ": a statement which is a trifle cynical
but -unfortunately-is all too true.

WHAT READERS ASK

40^7.;->7:
CONDUCTED BY LAURENCE M. COCKADAY
regular subscribers a nominal fee of fifty cents per question is charged to
non-subscribers to cover the cost of this service, and this stun must be inclosed with the letter
of inquiry. Subscribers' inquiries should be limited to one question or one subject.
IN justice to our

Simple Regenerative Receiver
with a Wave -trap for Use
in Congested Areas
QUESTION
Please let me have a dr:

cuit for the tuned -plate regenerative
circuit including an inductive wave -trap
in the antenna circuit. I live within
three miles from four powerful broadcasting stations and cannot get much
when they are going, so I know r will
have to use the wave -trap. Can you also
tell me how to make the trap?
ELDRED

J.

BARNES

ANSWER: The circuit you

in Figure

1.

require is given
The parts you will need are the

following:
Ll and 12- primary and secondary coils of
the inductively coupled trap;
L3 and L4- primary and secondary, coils of
an ordinary variocoupler;
VCl and VC2- variable condensers, .0005
mfd.;
GC -grid condenser, .00025 mid.;
VGL-variable grid -leak;
VAR- variometer;

TEL-headphones:

R- filament

rheostat, 6 ohms.
Use a soft detector tube, such as the C -300
or the UV -200 tube.
Coil Ll is made by winding twelve turns of
No. 18 DSC copper wire over- the periphery
of a honeycomb coil, size L -50, which serves
as the secondary coil 12.

FIGURE 1: A timed -plate regenerator employing a wave -trap in the antenna circuit.
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FIGURE

2: Circuit for recep-

tion of "short waves, 'which
includes one stage of audio-

L2

.

frequency amplification.
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Low-wave Receptor
I would like to get a
circuit for short -wave reception. I want
to use the circuit in a home -made set for
use with headphones, and for this purpose don't want to use more than one
stage of audio -frequency amplification.
Can you give me one of the latest circuits for this purpose together with the
necessary data for its construction?
QUESTION

:

WALTER CLARK
ANSWER: A circuit that will be satisfactory
for the purpose you have outlined in your
query is drawn for you in Figure 2.
The parts you will require are given in the
list below:

LI-tuning coil;

L2- tickler

coil (honeycomb or duolateral
coil, size L-35) ;

VC1- variable condenser, .0005 mfd.;
VC2- vernier variable condenser, .00025
mfd.;
C -mica fixed condenser, .0003 mfd.;
GC -mica fixed condenser, .00025 mfd.;

GL-variable
RI-filament
R2- filament

grid-leak;

rheostat. 6 ohms;
rheostat. 20 ohms;
AFT -audio -frequency amplifying t r a n

former;

TEL-telephones;

.

s-

two sockets.
The tuning coil LI may be made by winding 40 turns of No. 18 DSC copper wire on a
tube 3 inches in diameter and tapping the
lower end at the 32nd, 34th, 36th. 38th and the

V

B "67%V

40th turns. The ground is connected to the 32nd
turn and the antenna is connected to a tapped
switch connected to the taps. The honeycomb
coil should be mounted on a shaft at the grid
end of the coil Li, so that it is rotatable.
Use a soft tube, such as a C -300 or a UV -200
tube, for the detector, and a hard tube, such
as the DV -3 or the UV -201 -a or the C -301 -a

tube.

Smallest Antenna for the
Tobias Tuner
QUESTION: What is the smallest size
of indoor antenna that can be used with

the Tobias indoor- antenna tuner? Can I
use a short wire in one room? I live in
a Y.M.C.A. and have but one room.
J. H.
ANSWER: This tuner will work in a room six
feet by ten feet. Put up a wire twenty to
twenty -five feet long in back of your picture
moulding and you will have good results.

The Proper Contact for Galena
QUESTION : What kind of contact or
catwhisker is most suitable for use with

the galena crystal for a reflex detector?
WILL ADAMS
ANSWER: A flexible spiral of springy wire
with small pressure will give best results in locating and holding the proper adjustment with
this type of crystal.
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Impedance Tuning for Radio frequency Amplification
QUESTION : I have been using, for the
past year, the regular two-variometer,
regenerative circuit. I would like to experiment with a radio -frequency hook -up
using these two variometers for tuning
two stages of radio- frequency amplification. Can you give me the proper diagram of connections that I should use,
with the necessary constants for the
condensers, rheostats and grid -leaks? I
wish to use the U.V -200 tube for the detector, and hard tubes for the amplifiers.
Kindly include one stage of audio-frequency amplification to the circuit.
H. G. TROWELLI'
.ANSWER: A circuit for the purpose you
mention is given in Figure 3. The parts you
will require and their constants are given in
the following list:
LI and
primary and secondary windings of an ordinary variocoupler;
VC-variable condenser, .0005 mfd.;
GCl -mica fixed condenser, .0005 mfd.;
GC2-mica fixed condenser, .00025 mfd.;
VA RI and VAR2- variometers for the
plate circuit;
GL-grid -leak. 1 megohm ;
VGL-variable grid -leak;
R1, R2 and R4- filament rheostats, 30 ohms;
R3- filament rheostat, 6 ohms:
AFT-audio -frequency amplifying trans-

L.-

.

former;

3-single- circuit

jack...

Use the soft tube in the third tube socket

+

23"671z V
1111111111

-

+

with the potential from the "B" battery reduced to about 22% volts, as shown in the diagram. You will find that the 30-ohm rheostats
are necessary in the radio- frequency stages in
order to control regeneration when you get
the two variometers in tune.

Transformer- coupled and Tunedradio-frequency Amplification
I have been following your
"What Readers Ask" department ever
since your magazine was brought out. I
have made many of the more simple sets
and two of the more complicated ones.
Now I would like to make another one
with two stages of radio- frequency amplification.
One of the sets that I have made
contained one stage of transformer coupled radio- frequency amplification.
\V"hat I would like to have you tell me
is whether or not tuned- radio- frequency
amplification is really more efficient than
ordinary transformer -coupled amplification.
I know that it is more difficult to tune,
but what I want to know is whether the
tuned variety will give me more signal
strength, more distance, better results
generally, than the same number of tubes
used with the transformer -coupled variety. I have two circuits picked out of
your magazine, one of each variety, and
QUESTION

.

:

WHAT READERS ASK
FIGURE
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3: Two stages of variometer -tuned radio_ frequency amplification; vacutdmtube detector and one stage of audio -frequency amplification.
GC z

VARz

AFT

VGL

I am only waiting for your advice before
I start in to build one of them. The
choice lies with you.
ROBERT DENNIS BROWN
ANSWER: The tuned- radio -frequency amplification will give the best results. because the
efficiency per stage is higher. This is due to
the fact that the circuits are tuned to the particular wavelength that you desire to receive.
The tuned variety will give you better results
for DX reception, although you will not notice much difference in volume on local work.
The tuned variety will also be more selective.

a Reflex
QUESTION : In a reflex receiver, the
amount of radio -frequency load on each
tube increases per stage. Then, when the
radio -frequency currents are finally rectified by the detector, they are reflexed
back on the radio -frequency tubes. Then
again, the audio-frequency load on each
tube increases per stage. The last stage
or stages would, it seems to me. be carrying a pretty large load while the first
stage or stages would be carrying relatively small loads.
Now, if enough stages were used. the
Toad on the last tubes would be too
great, and I believe that larger tubes
should be used in the last stages. Am I
correct? I got the thought when listening to a friend's reflex. He complained
to me that it worked very well on medi-

Tube Loading in

urn signals. clear and undistorted. But,
when a loud signal was tuned in, the

signals were mushy and distorted. I went
over to look at the set and found the
symptoms he had told me of were true.
Are my surmises correct?
WILLIAM D. HAYES
ANSWER: You are right as far as theory
goes.
And you are right where the radio frequency impulses supplied to the input of
the set are strong impulses. This would substantiate the results your friend got on largevolume signals. They were distorted because
the last tubes were overloaded.
Grimes. in his work on the reflex principle,
has devised a type of circuit for obtaining
proper tube loading.
His development is

called the inverse- duplex.
The general scheme of his circuit arrangement is such that the radio -frequency load on
each tube increases per stage, then the radio frequency current is rectified by the detector,
and the audio -frequency impulses reflexed on
the last stage of radio. The audio -frequency
output of this tube is then reflexed on the
next preceding tube and so on to the first tube
(the first radio -frequency stage). In this way
the tubes slightly loaded with radio -frequency
currents are heavily loaded with audio -frequency Currents, and the tubes heavily loaded
with radio - frequency currents are only slightly
loaded with audio- frequency currents. This
distribution of the radio and audio- frequency
loads applied to the tubes is designed to keep
the plate current variations well within the
characteristics of the tubes. and thus, only one
type of tube is necessary and the last stages
will not be overloaded.
We recommend that you become familiar
with the latter type of circuit as recently published in this magazine.
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A Novel Circuit Employing One
Stage of Tuned -radio -frequency
Amplification, Regenerative
Detector and One Stage of
Audio -frequency
.Amplification
QUESTION
will you please give me
your criticism on the accompanying drcuit? I have been experimenting with it
for the last two months and have had some
rather surprising results. It is, however,
rather critical, and I am unable to overcome this condition.
I thought that
maybe you would be interested enough
in it, on account of its novelty, to try
it out in the laboratory, and fix up the
circuit so that the condition of unstability would be eliminated. If you could
do this, I would like to have the corrected circuit published, as I have had
results on distance reception that have
really been extraordinary. I will watch
the "What Readers Ask" department for
the necessary data. If you make any
changes in the constants please give the
new constants with the diagram.
:

HAMILTON

ROUGH

AxSNER: This is an interesting circuit and
the changes we have made. after testing the
Circuit in the laboratory, help to stabilize op-

eration greatly. Especially the addition of the
condenser C. The diagram of electrical connections in the improved circuit is shown in
Figure 4. The list of parts and their constants is given below:
LI and L2- honeycomb coils, size L -25 and
L -50, respectively;
U and L4- honeycomb coils, size L -50 and
L -60, respectively;
L5-honeycomb coil, size L -25;

VCI -variable condenser,

VC2 and

mfd.;

VCS- variable

.001

VC4- variable condensers,
and R3- filament rheostats, 30

VC3 and

mfd.;

RI, R2

mfd.;

condensers, .0005

P- potentiometer,

400 ohms;

.00025

ohms;

C-mica fixed condenser, .001 mfd.;
GC-mica fixed condenser, .00025 mfd.;

GL-grid -leak,

2

megohms;

AFT -audio -frequency

amplifying transformer ;
single- circuit jack.
The coils .LI and L2 should be mounted in
double honeycomb -coil mountings, and the
coupling varied by swinging one coil. Likewise with coils U and L4. It may be found
necessary to reverse the leads to coil LI to get
proper control.
Use hard tubes, such as the UV -201 -a or
C -301 -a or Deforest DV -3 tubes.
The tuning is controlled by condensers VCI,
VC2 and VCS, while regeneration is controlled by condensers VC3 and VC4.

J-

How to Clean Your Panels
QUESTION
What kind of solution
should be used for cleansing the composition panel of a radio receiver? I
first thought water would he good and
:

WHAT READERS ASK
FIGURE

plifier.
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4: New circuit that employs capacity feed -back in the radio -frequency amAlthough the controls are rather numerous, the results on long -distance
reception are extraordinary.
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then, upon more reflection, I decided that
it might harm the set. Am I right?
Next I thought of some form of furniture oil. This would be all right, would
it not? At any rate, please let me know
what is the best to use.
J. L. M.
ANSWER: Water would be harmful.
It
might cause serious damage if it ran into the
switch taps or between insulated parts. It
would also damage windings and cause leakage generally. The proper thing to use is alcohol. This will remove grease and fingermarks and will evaporate without any traces
being left behind.

Ranges to be Expected with
Crystal Receivers
I live about six miles
from three broadcasting stations in this
city. I am unable to leave the house on
account of an accident, and, therefore, I
believe that a radio set would help considerably to pass away the time until
my leg gets well. Now, as we have no
electricity in our house for charging
batteries, I will have to use a crystal
set or else use a vacuum -tube set with
QUESTION:

dry batteries.
Will you please tell me if the crystal
set will enable me to receive the broadcasting from these three stations at this
distance? I can have some of my
friends put me up a fine long antenna,

we have lots of space, and I want to
use the head telephones. Would the
crystal set do it? Or, will I have to get
a tube set anyway ?
HAROLD ENSIGN
ANSWER: The crystal set should give you
good headphone reception at your distance
providing that the broadcasting stations have
a power of 500 watts or more, and providing
that you can get up a good long antenna of 100
to 150 feet in length.
Ordinarily, crystal receivers give consistently favorable results up to a distance of 15
miles.

Receiving Antenna for the
Craig Set
QUESTION: How many strands do I
need in my antenna for reception with
the Craig two -tube set. I can string it
up about 125 feet long.
GEORGE MOORE
ANSWER: One wire

suitable.

of this length will be

Silk- covered or Cotton- covered

Wire?

QUESTION : Which do you consider
the best insulation for the copper wire
used for winding coils for radio tuning
instruments, cotton or silk?
GEORGE MOORE THOMSON
ANSWER: Silk wire is the

better of the two.

ITEMS of general interest that you ought to know; bits o.
every radio fan ought to know.

useful information that

CONDUCTED BY DAVID LAY

Do Earthquakes Cause Static?

vice in which the solution is a mixture of gal lic acid and a compound of iron. This mixture is almost exactly the same thing as the
old- fashioned kinds of ink made out of oak
galls and iron.

THrs idea is suggested by a French radio
amateur, M. Robert Lenier. He has compared
the records of the occurrence of heavy static
both at sea and ashore at the times when earthquakes have been reported. There appears. he
says, to he a considerable degree of correspondence. A severe earthquake shock anywhere on earth is likely to be accompanied by
static of unusual severity. No theory is suggested, but M. Lenier urges that further investigation is desirable.

*

*

*

THE chief radio station of the French Government at the Eiffel Tower in Paris, has decided to abandon the spark transmitters that
have been in use there for many years and
that have been objected to by French listeners
because of interference with broadcast programs: The spark sets are to be replaced by
tube oscillators driven by the newly invented
demountable vacuum tubes of Dr. F. Holweck.
One of these demountable tubes with -a power
rating of 30 kilowatts has been constructed
recently and is under test.
*
* *

"B_adiocasting" Not Approved by

Fiord Expert

we 'phone' and 'wire, we shàll `radio,'
and the people will understand what is meant
without the necessity of our adding any suffix to convey the sense of dissemination. "' In
the meantime.Dr. Vizetelly thinks that the -familiar and popular "broadcasting" .is as good
as any word that we have.
as

*

_*'

*

New Detector Uses Colloidal
Solution
THE use of _colloidal solutions,. containing a
multitude of very tiny solid particles, as a
means of detecting radio signals. has been suggested many times. The tiny particles carry
electric charges and behave, therefore, in much
the same way as the electrons do in a vacuum
tube.
When three electrodes,-corresponding
to the plate, the grid and the filament, are _introduced into such a solution, the apparatus
becomes a fairly good detector. The chief dif=
ficulty is to keep the colloidal solution in the
best condition for detection. This difficulty is
said to have been solved by a new German de-

*

Eiffel Tower to Replace Spark
with Tubes

*

Ds. FRANK H. VizEret.LV, managing editor
of the New Standard Dictionary, is not favorably impressed by the newly- coined word
"radiocasting," according to an article by him
in the New York Herald. "We shall probably live to see the time," he says, "when. just

*.

-

Patent Paccuum Tube is Operated
by Radium
A PATENT has -been granted in France on.a
vacuum tube that has no filament, the necessary
electrons being supplied by a small quantity of
radium ;or of some. other radio- active element.
The amount .of radium necessary is-not stated
in the patent, bid is' probably' fairly large, the
electron emission froth radium being rather
a small quantity.
-* * *

Does Moonlight Affect Radio?
ACCORDING to the American Radio Relay
League there has been some evidence in the
course of long -wave tests with transatlantic
'

telegraphy that radio transmission is better at
times of full moon than at other times. It is
difficult to see any reason for. this, but anything is possible in radio. The League suggests that interested amateurs make series of
careful observations; which is something that
certainly ought to be done.
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"Curfew" for Radio
Loudspeakers
RADIO enthusiasts who own loudspeakers are
subject to fines if their use of these instruments late at night disturbs the neighbors,
Magistrate Gresser held in a Jamaica (N. Y.)
court recently. He found a radio fan guilty of
violating a city ordinance when neighbors testified that he kept his loudspeaker going loud
enough to disturb them after nine o'clock at
night.

Taxicabs Dispatched by Radio
W. O.
has been
a radio

ARZINGER of Birmingham, Alabama,
working for a number of months on
transmitter with which to dispatch

He announces that his invention
taxicabs.
is now perfected. Mr. Arzinger claims that
with one of his transmitters in the central
taxicab office and a receiving set in each taxicab, the central office will be able to get in
touch with any driver at a moment's notice.
s

Stringent Ruling Arouses
British Amateurs
A SHORT sentence in the new government
regulations regarding amateur transmission,
which passed almost unnoticed at first, is to
the effect that "messages shall be transmitted

421

only to stations in Great Britain or Northern
Ireland which are actually co- operating with
the licensee's experiments, and shall relate
solely to such experiments." If not modified,
this rule will prohibit any further two -way
communication. by British amateurs with those
in any other country. An organized campaign
against the ruling is to be made and there is
hope that a change in the regulations can he
put through.

Loudspeaker in Paris Subways
THE Paris subways have followed New
York in adopting for one of their lines a system of loudspeakers to announce the station
names.

method
system.

If

will

the experiment is successful, this
be extended to the entire subway

Indian Guides Terrified

by

Radio

A PARTY encamped on Dog Lake, about nine
hundred miles north of Cleveland, had in their
outfit a portable radio set. One night the set
was brought out and tuned in to a dance program from WTAM. The Indian guides, none
of whom had ever seen or heard of radio.
watched in silence for a few moments and
then took to their canoes. They refused to
return until the radio set had been packed
away again.

Keystone

A CABARET A LA RADIO
That radio waves and water waves may be happily blended into an antidote for hot
weather is the assurance of POPULAR' RADIO'S special correspondent in Paris. And
he offers this picture as evidence.

POPULAR RADIO
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Radio Aided Relief After
Ohio Tornado

Loúdspeaker Made from
Roll of Paper

THE navy answered its first "SOS" from
the land when the naval radio operator of the
cruiser Wilmington, anchored in Put -in -Bay,
picked up fragments of .radio calls which indicated that the cities of Sandusky and Lorain
were practically destroyed by the tornado.
The cruiser Dubuque went to Sandusky and
the Wilmington to Lorain; they aided materially in guarding the cities, furnishing medical assistance and supplies to the injured and
homeless.

A FRENCH amateur has constructed a workable loudspeaker from materials that almost
everyone has at hand, for no cost at all.
First he takes a sheet of heavy wrapping
paper and rolls it into the conical shape of a
megaphone except that the pointed end is left
closed. About three inches in front of this
point he cuts two small holes, one on each'side
of the cone. 'Through these he thrusts a six inch piece of bamboo fishing rod, the pith of
which has been removed. In the center of this
there is a notch. Against the two ends of the
bamboo tube thus formed he places the openings in the rubber caps of his headphones. The
bamboo tube receives the sound, which then es-capes through the notch in the bamboo and
goes out through the paper cone.

*

*

*

New Wavelengths for Amateur
Transmitters
Ar.r, the radio amateurs who own transmitting sets are rejoicing over the news that Secretary Hoover's radio aides have opened four new
short wave bands for their exclusive use. General and restricted amateur radio station licenses now permit the use of the wavelengths
between 75 and 80 meters; 40 and 43 meters;
20 and 22 meters; and 4 to 5 meters, for pure
CW telegraphy. 24 hours a day. On these low
waves the antenna circuit must not be directly coupled to the transmitting circuit; this provision is made in order to minimize key thumps
that might be heard on other waves. Other
forms of amateur transmission will continue.
just as usual, on the waves from 150 to 200
meters.
r

A Remarkable French Crystal Set
THE circuit shown in the accompanying dia gram for a crystal set was worked out by a
French amateur; it is so arranged that the
variable condenser can be thrown either in
parallel with the tuning inductance or in series
with it. Closing the center switch alone places
the condenser in series. With the center
switch open and the end ones closed the condenser is placed in parallel.

*

*

*

Amateurs Transmit on Trains

ON a run from London. to Newcastle, British amateurs were successful in exchanging
messages with 6XX in London and with nu-

merous amateur stations along the route. A
special car was attached to the "Scotch Express" in which the transmitting and receiving apparatus was installed. Unlike most experiments of this kind, the antenna, instead of
being strung along the top of the car, was located inside.
*

Radio Amateurs in Touch with
MacMillan Expedition
A YEAR has passed since Captain Donald B.
MacMillan sailed on his schooner Bowdoin
for the Polar regions. During this period.
(which includes the complete cycle of Arctic
daylight and darkness) positively reliable communication was maintained for nearly seven
months, with amateur operators of the American Radio Relay League, while intermittent
contact was had at various times during the
remainder of the trip.

FRENCH CRYSTAL SET THAT COVERS WIDE
WAVELENGTH RANGE
the series -parallel switch used in this country as
is
of
Here a variation
worked out by a French experimenter. It is particularly useful in Europe, where the broadcasting is done on many bands of wavelengths.
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Union Trutt Co.

THE OLDEST BROADCAST ARTIST IN THE WORLD
Moses Cleaveland, a 102-year old grandnephew of the Moses Cleaveland who founded
the city of Cleveland, recently sent a message to the radio fans from a glass -enclosed booth installed in broadcasting station WIAX. Until evidence is received to
the contrary, POPULAR Rump will believe that Mr. Cleaveland is the oldest -living
hienian being whose voice has ever been transmitted.

Radio Waves Suggested for
Water Finding in Deserts

Crooks Listen in on Police

distinguished Austrian engineer, suggested to the recent World
Power Conference in London the use of radio
waves sent downward from airships for the
purpose of locating bodies of underground
water as well as deposits of minerals. The
possibilities in this direction forecast in the
August, 1924, issue of POPULAR RADIO are
stated by Mr. Taussig to have been realized
by an invention recently made in Austria.
Short waves are sent out continuously from a
transmitter on a Zeppelin airship. When these
waves are reflected upward by the buried rock
strata, that is an indication of either hidden
mineral deposits or underground water.

are only a step behind the enterprising sleuths in.the use of radio, according to
information received via the "stool pigeon"
route. While elaborate broadcasting systems
have been devised by Bureaus of Criminal
Identification throughout the country, by which
descriptions of fugitives from justice are furnished various police departments, the crooks
are now listening in themselves, police have
learned. As soon as a description has been
broadcast a brother in crime instantly notifies
the fugitive that he is a marked man -and the
crook lays his plans accordingly. As a result of
the "listening in" habit of crookdom police now
are planning to send all radio bulletins by code.

MR. OSKAR TAUSSIG, a

Reports
CROOKS
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A Broadcast Call for Help
AN appeal for volunteers to give blood to
save the life of a woman in a Philadelphia
hospital was broadcast by station WFI recently.
Thirty marines from the Philadelphia
Navy Yard offered to submit to the transfusion. It is said that the patient now has more
than a fighting chance for recovery.

How Radio Effects Real
Estate Values
REAL estate dealers say that a good location
for radio broadcast reception is often a factor
in the sale of a house or a plot of ground to
the home builder. That the importance of this

point is recognized is shown by an advertisement which appeared recently in one of the
metropolitan newspapers: "Farm for sale; nine
room house; fruit trees; 2 hours by rail from
New York: excellent radio reception, KGO
being heard consistently on one -tube set. Price
Box

-.

*

*

*

Amateur Communication Conflicts with Commercial Traffic
H. J. JESSE. JR.. prominent radio experimenter of Leiden. Holland. was arrested for
exchanging messages, by radio with an amateur
in the United States. The case was dismissed
un the ground that regular telegraphic com -.
munication in competition with commercial
traffic was not intended, and the clerk of the
open ministry congratulated the defendant for
having communicated with a station in America. All of which shows that the science of
private radio communication among the radio
experimenters has grown much faster than the
antiquated laws governing the subject.
*

*

*

New Radio Sets for
Army Airplanes
THE recently demonstrated Army Air Service radio transmitting and receiving set

for observation planes, is remarkable for its
lightness; it weighs only 110 pounds without
the batteries. The transmitter uses four tubes
and a master-oscillator circuit. The receiving

equipment is basically a super -heterodyne of
eight tubes. In a special test of these sets in
two fast, single- seater planes traveling at
about 150 miles an hour. perfect telephone conversation was maintained, with only wing -tip
antenna.
*

Portuguese Now Legally Own
Receiving Sets
ACCORDING to a recent decree of the Portuguese Government, authority to install and operate radio-telephone apparatus is now granted.
Prior to this action, no legal right existed
whereby receiving sets could be installed, although no objection had been interposed by the
government.
*

*

*

A Unique Demonstration of
Radio Phenomena

Kadel & Herbere

RADIO WITH YOUR SHINE
This enterprising lad, Joseph Camerato of
New York, tas installed a compact dry-cell
tube radio set in his shoe -shine box. He reports a healthy increase in trade as a result.

A RADIO amateur of St. Thomas, Ontario.
recently staged an interesting demonstration
of the speed of radio waves. Station WTAM
in Cleveland was broadcasting a late dance
concert when the experimenter called up on
the long- distance telephone and then put the
transmitter of the land line against his loudspeaker. The speed of the round trip of the
signals was so great that the music came back
from Canada at the same instant that it was
going into the microphone in the next room.
Of course the transmission required the merest
fraction of time, but the listener's ear was unable to detect any lag.

CONDUCTED BY ALBERT G. CRAIG

Where

Cushion Sockets, for Eliminating

Ringing Noises

A

LOUDSPEAKER should not be set at

the side of the set where the antenna
and ground wires are brought out. Keep
it on the' other side of the receiver and
at least a foot. away. Neither should
the wires connecting the loudspeaker to
the set run near the antenna and ground
wires or the. battery leads. If they do
they will cause distortion. Keep them
clear of the external wiring to the receiver.

THERE are a number of manufacturers who have now on the market new
types of sockets in which the tubes are
suspended by spring contacts or supported on soft rubber cushions. The
use of this kind of socket in a radio
receiver that has been noisy up to the
time of change will go a long. way
towards elimination of this noise.
The noise is often caused by the sound
waves from the loudspeaker causing mechanical vibration of the cabinet of the
set, with corresponding vibrations of
the tubes and their elements. When the
elements of the tubes vibrate, the spacing between the grid, plate and filament
varies and the plate current of the tube
varies, thus producing a howl.
If this has been your trouble it would
be worth while to change to cushion mounted sockets.

.

Learning the Insides of
Radio Reception
you are really interested in finding out all about radio reception and
its peculiarities and accompanying phenomena, do not fail to read every line
of the series of helpful articles on this
subject now running in this magazine
from the pen of John V. L. Hogan.
They will tell you many things that you
really should know and that would take
you years to find out by yourself.
IF

'

Short Connections Make'
for Efficiency
TRY to keep all the grid and plate
connections as short as possible. This
will place the maximum amount of
energy where it belongs and prevent it
leaking out to other parts of thecircuit
where it can do no work and' where
it may do harm.
Keep the grid wires short and isolated from other connections as far as
possible. Never run the plate connections near the grid connections.
.

to Place a Loudspeaker

Round or Square Bus -wire?
THE square bus -wire makes a very
pretty job if you have the time or the
patience to bend each corner exactly
square, but sometimes the result does not
always look 'very neat.
The round wire (tinned) is easier
to work with and the final result looks
just as neat, and you do not have to
take as much time to do it.
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A Tip on Drying Out Your Coils
no kind of binder on radio
tuning coils if you make them yourself.
The usual insulating paint or
varnish or shellac will add to the distributed capacity of your coils and make
them tune broadly or it may even cause
leakage losses that will be greater than
that caused by moisture absorption of
the coils when left dry.
If thé coils are kept in a protected
position, not near. open windows, they
will not gather much moisture.
If your cóils do get damp you can
dry them out by placing a turned -on
electric drop light near them. Just take
the electric lamp on a cord and put it
inside the cabinet, near the coils and
close the lid of the cabinet and leave
it {or an hour or so.
USE

'

Testing Out a Coil Winding
for Open Circuit
So\tETIMES a radio set fails to function on account of a broken connection
in one of the transformer windings or
in one of the tuning -coil windings.
An easy way to detect an open circuit
is to connect a telephone receiver in
series with an ordinary dry -cell and the
coil to be tested. Then, upon opening
and closing one of the connections, a
click should be heard in the receivers
if the winding of the coil or winding
is continuous. If no click is heard, the
winding is broken and it should be re-

placed or repaired.
Such a test will sometimes save many
long hours spent in locating trouble in
a receiver.

Where to String the Antenna
put up an antenna near power
wires, for obvious reasons. Never put
up an antenna so that it runs through
trees, near brick structures, near steel
smokestacks or near any kind of steel or
stone structure. Antennas should be
kept at least ten or twenty feet clear of
NEVER

these. This will prevent any loss of
energy.
Put up the antenna as free and clear
of obstructions as possible. The antenna does not have to run in a straight
line; it may be bent at right angles,
using an insulator to support the elbow.

A Tip for Laying Out a Panel
IF you decide to build a set from a
magazine description, it is a good plan
to cut a piece of heavy paper to the
exact size called for in the panel drawing, and then to lay out the centers of
the holes ttséd for mounting the instruments.
Then fasten the paper onto the face
of the panel with clamps, and use a
center -punch and a hammer to prick the
centers through the paper onto the panel.
You will have the holes neatly centered
and spaced exactly right when you drill
the holes and the instruments will fit
correctly.

Get Ready Now for
DX Reception
Now is the time to plan and decide
what kind of receiver you will choose
for getting the distant programs that
come in so well during the winter
months.
Start now to check up on
the popular circuits and ready -made
receivers so that you will be all set and
ready when the distance conies booming in.

Check Up Your Wiring
ALWAYS go over the connections of a
set that you have built yourself a number of times before you put it into
service. This precaution will sometimes
enable you to catch a mistake and save
burned out tubes.
It is best to have someone else check
your wiring if possible as they often
find a mistake that the builder-- passes
over as O. K.

CONDUCTED BY RICHARD LORD

A limited number of questions of general scientific interest will be answered each
month in this department. Readers are invited to send in questions that have puzzled
them -but the selection "of questions for answer cannot be guaranteed nor can questions outside the.radió field be answered by retail.

lutely no bubbles of

Why is American radio broadcasting
received in England so much better than
English broadcasting is received over

here?

air

rise

from

the

THEY will not make it "impossible." There
that a heavy growth of trees reaching up in the air to a considerable height might
decrease the strength of picked -up signals because of the absorptive effect of the trees on
the radio waves. This would be the same effect
as the absorption of the waves by steel buildis a chance

What is a "dull-emitter" valve, mentioned in foreign publications, apparently
as a kind of vacuum tube?
THIS is the British name for the low -cur-

ings.

What are the "N rays"?

rent- consumption vacuum tubes, usually called
"dry- cell" tubes in America. In England
vacuum tubes are known as "valves, ". in reference to their action in letting the current pass
only in one direction. The term "dull emitter"
refers to the fact that the filame .ts of these
tubes emit electrons even when burning dully
instead of at the degree of brightness necessary for the older types of tubes.

THESE supposed rays were much talked
about some years ago as being rays of an unknown variety given off by the human body.
Scientific investigation failed to establish their
reality. Every few years someone claims to
have discovered some new kind of "ray" that
is produced by the human body or by the mind.
None of these claims has been proved and
scientists are very skeptical about the existence of any such human radiation.
.

How can I impregnate paper with
parafin in order to snake condensers?
good grade of parafin that is pure
white in color, not yellowish. The kind called
"parawax" is satisfactory. Melt this in a clean
saucepan or frying pan. being careful to see
that all the wax is melted to a clear liquid.
Do not heat it hot enough to make it smoke
more than a very little. Dip the paper in the
hot wax, the whole sheet at once. and hold it
under the wax with a hit of stick until abso-

Take

Why is it that a. lot of trees around a
house will retake it impossible to receive
radio concerts there?

THIS is simply an effect of the difference in
radio transmission between day and night. The
difference of time between the United States
and Great Britain is such that when our stations are on the air it is night over the ocean.
When the British stations are on it is daylight.

GET a

displaced

sheet out, let the surplus
wax drain off it and then let it cool.

the paper.

What is a thoriated filament?
THIS is the filament used in the dry-battery
tubes. The usual tungsten filament is replaced..
by a filament made of tungsten containing a
little of the rare chemical element thQritim:.
This thorium increases the number "of electrons given off by the filament. so that the
tube will work at a lower filament tempera -.
ture; which means less filament
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What is the difference between the
"effective resistance" of an electric circuit and the plain, ordinary "resistance"
that is described in all the books?
THE simple resistance of a circuit is its resistance for direct current. This depends only
on the size of the wire, the material of which
it is made (for example, copper) and the temperature. But when you pass a rapidly alternating or pulsating' current, like a radio current, through this same circuit the apparent
resistance is found to be different from what
it was for direct current. The "effective resistance" refers to this resistance for high -frequency currents. For a full explanation of
just what the effective resistance is, see the
text -books of radio science, for instance More croft's "Principles of Radio Communication."

Everyone says that you must scrape
the paint off a water pipe before fastening a wire to it to use as a ground. In
spite of this I have a ground wire just
wrapped around a painted pipe and it
corks perfectly. Why is this?
DOUBTLESS the paint on the pipe is of a variety that is a fairly good conductor of electricity. Many paints are. If your ground
works this way that is all right, but it does
not weaken the force of the general rule that
a pipe ought always to be cleaned and the
ground wire fastened to bright, clean metal.
Even your own ground will probably work
better if you scrape off the paint and fasten
the wire in the more usual way.

Is the so- called fused quartz or fused
silica any better for condensers than
other materials?
Ir is very good for mountings, side plates

and the like because it has a very low dielectric loss as well as low surface leakage. It has
the disadvantages of being brittle, expensive
and not available, up to the present, in thin
sheets. So far as we know, it has not been
used in making condensers except in laboratory
researches. It is possible that the new process developed at the Lynn works of the General Electric Company for making fused
quartz in quantity may make it available for
the supports and bases of condensers and for
other radio instruments, but this is still in the

future.

Will metal lath used to support the
plastering on the walls of a house make
it imposisble to use a loop antenna for
reception inside the house?

Ir will depend upon how completely the different sections of the metal lath are connected
to each other electrically. If they are all Connected, so that the house is practically a metal

.

cage, the shielding effect will be considerable.
Even then it is probable that a little energy
will get in. There will always be some shielding effect, even when the lath is not well connected electrically. Metal lath is no thing to
use on a radio laboratory. In no case, of
course, will the lath or any other metal in the
walls interfere with the working of an outdoor

antenna.

What do the readings mean on the
stein of the floating instrument used for
testing battery acid?
THESE instruments are called hydrometers.
The ones used for. battery acid read in specific gravities; that is, the weight of the liquid
as compared with the weight of an equal volume of pure water. For example, when a storage battery is properly charged the hydrometer reading should be about 1.28. This means
that a pint of the acid would weigh 1.28 times
as much as a pint of water. Some hydrometers, made for testing wine, vinegar, oil and
other liquids, have other scales on them.- Do
not use these to test battery acid unless you
know the scale and how to convert it into the
specific gravity scale.

What is the best way to test the
polarity of the terminals of a battery or
a power line?
THERE are many quick tests but, for continual use in laboratory work where it is really necessary to be right, nothing beats the
phenolphthalein test. This is made with a
teaspoonful or so of a solution of sodium sulphate (Glauber's Salt) to which you have added
a very small bit of phenolphthalein. Both substances are obtainable at any good drug store.
Dip the two wires into this solution. The solution around the negative pole will instantly
turn red.

What is the chemical principle of the
Edison storage battery?
ON one plate of the battery is a mass of
powdered oxide of iron. On the other plate
is hydrated oxide of nickel. When the battery is charged the water in the battery fluid
is decomposed, yielding hydrogen at one plate
(where the oxide of iron is) and oxygen at
the other plate. The hydrogen changes the
oxide of iron into sub -oxide of iron, both in
their "hydrated" or water-containing forms.
At the other plate, the oxygen changes the
hydrated oxide of nickel into peroxide of
nickel. When the charged battery is used as
a source of current these chemical changes
occur in the reverse direction ; the sub -oxide
of iron goes back to the ordinary oxide and
the peroxide of nickel likewise becomes the
simple hydrated oxide.

I"STATI()NS

I

HAVE HEARD"

CONDUCTED BY JULES WATERSON
IF you are getting good results with your receiving set, tell your fellow- readers of POPULAR
RADIO how you get them. Give the call letters of the stations you hear, the locations of them, the
type of apparatus that you are using and How You ARE USING IT.
TOO MUCH VOLUME FOR HIM

"I
been waiting to see if I could find
some fault with the Cockaday Improved Four circuit Tuner," is the way a letter begins.
written by J. C. Luoisi, of no less famous a
town than Marion, Ohio; but read on: "And
up to date the only fault I have found i, that
the volume is so great that it will rattle the
loudspeaker unless the resistance units are
switched in.
"I have received a total of 72 stations on the
loudspeaker. Unless I get them on the loudspeaker, I don't count them.
"Situated here in the central part of Ohio.
I get everything from ocean to ocean. I pick
up 100 -watt stations in Oklahoma. and WGY
of Schenectady, N. Y., comes in as well in the
daytime as at night.
"My receiver is made according to your
specifications, except that I use U. S. Tool
condensers and General Radio rheostats, and
one Thordarson transformer.
"I can cut out WPAL. 286 meters, at Columbus, O.. fifty miles distant, and tune in
\VTAY, 283 meters, at Oak Park, Ill., about
300 miles away, and there is no interference
between the two stations."

SIMPLE SET REACHES LONDON
PAUL HAMPDEN, of Ridgefield School, Ridge-

HAVE

.

THIRTY -FOUR STATIONS ON ONE TUBE
THE Reinartz circuit is defended in King
City, Mo., by Carroll M. White. who brings
in 34 stations with it., While ;t is considered
to be one of the worst "squealers" when operated improperly, it is highly efficient for distance and is usually bothersome only in con-

gested areas.
With this simple circuit and a single tube of
the C -11 type White hears stations from coast
to coast. On his list are stations in New York
and California, and several from -Texas and
other distant states.

field. Comm., claims the record of hearing four

English stations and twenty four others more
than a thousand miles away, and his hook -up
is nothing more unusual than the tuned -plate
regenerative circuit which uses a variocbupler,
a variable condenser and a variometer.
His distant stations were received on the detector and one stage of audio -frequency amplification. His antenna is 125 feet long and
50 feet high.
The English stations tuned in were 2L0.
5WA, 5NO and 6BM. On the Pacific Coast
he has logged KGO, KHJ and KMO. He also
reports hearing CKCK in Saskatchewan and
CYB in Mexico City. Altogether he has received 173 stations, according to his letter.
HOME -MADE SET TRAPS 232 STATIONS
A SET made of three home -made spiderweb
coils has picked up 232 stations in Toledo,

Ohio. according to Charles T. Kirk of 3441
Island Avenue. The set has two stages of
audio -frequency amplification. The antenna is
of number eighteen wire, only thirteen feet
long, strung directly above the set.
His list includes WKAQ, San Juan, Porto
Rico; PWX, Havana, Cuba; KHJ, Los Angeles. Cal.; KFAE, Pullman, Wash.; KGW.
Portland, Ore.; KFAF, Denver. Colo.:
WFAA. Dallas, Tex.; WFAH, Port Arthur.
Tex.; WCAG, New Orleans, La., and CFCN,
Calgary, Canada.
CALIFORNIA SURPRISED HIM

"I HAD a surprise Sunday night," says F. J.
Broker of Milwaukee, \Vis. "With my Haynes
DX receiver. I tuned in at 11:15 P.M. on KHJ
of Los Angeles, Cal. I use only three tubes;"
-
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FOUR- TUBE 'NEUTRODYNE PICKS UP
TIONS IN ONE EVENING

75

A NEUTRODYNE -REFLEX using four tubes is
the best set today for both selectivity and sensitivity, writes Lieutenant Francis H. Oxx, of
the U S. Army Corps of Engineers, stationed
at Fort. Mott, N. J. In one evening he received 75 stations, with a total mileage of 48,720. The average distance of the stations was
658 miles. He also claims a record speed of
6,300 miles an hour.
"As an example of the extreme selectivity,"
he writes, "I completely tuned out WLW of
Cincinnati, O., on 309 meters and tuned in
KGO of Oakland, Cal., on 312 meters at 11:10
P.M. I can easily tune out WDAR or WF1,
35 miles away, and tune in WHAS or PWX
without interference of any kind whatsoever.
I have operated the set while living at a point
13 miles from New York City and have attained the same results there.
"All American transformers give beautiful
loudspeaker results, using an M -1 magnavox.
My neutroformers are Fada, and my tubes are
UV -200 and UV -201A. I have received a total
of 138 stations in the two months during which
the set has been in operation."
*

*

I

HE HEARD 2L0, LONDON

"WITH my 'Real DX Receiver,' described in
the January issue of POPULAR RADIO, I heard
2L0 of London, England," writes Philip Levin
of 233 Cross Street, Malden, Mass.
"I heard a voice say, 'Hello, hello, America!
This is 2L0, London, England. Stand by for
a gramaphone selection.' Then I heard a few
notes of this number and code signals, probably from some ship out in the Atlantic,
drowned out the programme. A little later it
came in again with a piano selection.
"This set uses WD -11 tubes throughout and
is home -made. My antenna is made of two
wires sixty -five feet long with a lead -in of
about seventy feet brought around the outside
of the house. In spite of this I can tune as
low as 150 meters. I get as far west as CFCN
of Calgary, Canada, but there seems to be no
limit to the range of this set"
*

*

*

WHAT HE DOES WITH FIVE TUBES
WSB, ATLANTA, Ga., WLW, Cincinnati,

Ohio. and KDKA, Pittsburgh, Pa., are received in Toronto, Canada, without either antenna or ground connection by James D. B.
Hatchwell, of 1963 Queen Street East. He
uses the five -tube tuned -radio -frequency set
described by POPULAR RADIO in August, 1923.
He says he also hears Dallas, Tex., on a
four -foot loop with detector only, and that he
frequently hears stations on the Pacific Coast.
*
*
A BED SPRING DID

IT
WHEN all other means failed to separate
two powerful local stations, thirty feet of bell
wire connected to a bed spring solved the probleín for H. C. Liljefors, of 148 Gunther Street,
corona, N Y.
"On bad nights I use only the bed spring for
,an _antenna," he says. "It brings in the locals
as clear as a bell."
.

ANOTHER CRYSTAL MYSTERY

STA-

Two stations in California can be heard
with a crystal detector in Colorado, according
to a letter from William Beisel of Loveland,
Colo. He says that there is no tube set within
three -fourths of a mile from him and that he
also hears WFAA, Dallas, Tex.; WHB, Kansas City, Mo.; KFKX, Hastings, Neb., and
WJAZ, Chicago, Ill.
*

*

*

THIRTY STATIONS IN FOUR DAYS
THIRTY stations were received in four days
while local stations were broadcasting, is the
report from R. E. Holmes of 6342 Kenwood
Avenue, Chicago, Ill. He has built the Cock aday four -circuit tuner, with two steps of

amplification.
Some of those he records are WGR, Buffalo,
N. Y.; WBAP, Fort Worth, Tex.; WJY, New
York City; WBAH, Minneapolis, Minn., and
WSB, Atlanta, Ga.
Another letter from J. Sanchez, with Los
Pinos Land Company in Havana, Cuba, states
that with the Cockaday set he hears KDKA of
Pittsburgh, Pa., 1,180 miles away. Sanchez
hears more than a dozen American stations
every evening.
*

*

*

IIE "POUNCED" ON THIS ONE
WILLIAM G. WELT, JR., writes to say how
glad he is that he "pounced" on the Haynes
DX circuit, for he lives in a poor locality for
reception, he says, 655 Thirty -fifth avenue, San
Francisco, Cal.
"Last night, in an hour and a half, I brought
in KFKX, Hastings, Neb., KDKA, Pittsburgh,
Pa., and WDAP, Chicago, Ill., through KPO
and much static," he states. "I use a WD -I1
for a detector and one UV-199 for ..n ampli-

fier."

*

*

*

THESE TWO HEARD INDIA
WIrH all due modesty, two readers have
come to believe that they really heard India.
The first, L. B. Barrett of 103 Howard Street,
Bangor, Me., reported the fact to a newspaper
which published a note about it. The second,
Dr. S. E. Sutherland of Jemptland, Me., heard
the same program on the same night, and
thought he was mistaken until he read the note
in the paper.

Calcutta, India, came in clear but faint, according to Sutherland. It was audible but of
not much volume. Another reason for thinking that he really heard India is that he has
reached, with his four -tube set, Paris, Cuba
and the Canadian Northwest.
*

*

*

EIGHTY-FOUR STATIONS ON A LOOP
A REFLEX set, using a loop antenna, three
tubes and a crystal detector, brings in 84 stations for C. W. Chisholm of Paynesville, Minn.
Most of the stations come in loud enough to

operate a loudspeaker, he explains.
Some of his record jumps are KFI, Los Angeles, Cal.; KLZ, Denver, Colo.; KGW, Portland, Ore.; KPO. San Francisco, Cal.; WBAP,
Fort Worth, Tex.; WGI, Medford Hillside,
Mass., and 6K \V, Tuinucu, Cuba.
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jumble of wires, a
makeshift arrangement of
instruments. The other is
a neat, well- balanced panel
One is a

board assembly.

Is your radio set
a "potato patch"?
THE "potato patch" set is neither attrac-

tive in appearance nor efficient in operation.
It is simply a jumble of wires and instruments.
You don't have to be a mechanical or electrical genius to build a good radio receiver.
Just buy good instruments, try them out
systematically, follow directions carefully and
build slowly.
Fine instruments should be mounted on a
first-class panel. Use a good bakelite panel,
preferably Celoron. Arrange your instruments
properly on a Celoron panel and you begin
your radio career with one less obstacle to
clear reception.
Celoron is one of the finest insulating materials known. It possesses high dielectric
strength and the ability to resist atmospheric
attacks. It never chips, cracks, warps, or
buckles. It is practically indestructible.

Celoron has been tested and approved by the
U. S. Navy and the U. S. Signal Corps. It
is used today by leading radio manufacturers
and by thousands of radio fans.
If you want to build a beautiful cabinet, use
Vulcawood -the new cabinet material. If your
dealer has not received a supply of Vulcawood,
write us. We will send you a pamphlet telling
you how to build a Vulcawood cabinet and will
give you the address of the nearest Vulcawood
dealer.

Send for FREE booklet
We have prepared an interesting booklet,

"Getting

the Right Hook -up with Celoron," which contains
many helpful suggestions for building and operating a
radio set. Send for your copy now. It is free.

Diamond State Fibre Company
Bridgeport, Pa. and Chicago, Ill.

-

Branches in Principal Cities
Toronto, Canada London. England

CELORON
BAKELITE RADIO PANELS
A!l apparatus advertised in this tuaguaine has been tested and approved by POPULAR RADIO LABORATORY
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Demanding This Famous Trade
Mark Is Like Having an Engineer
Buy Your Radio Parts
Built into each Cutler- Hammer radio
device is the experience of more than a
quarter of a century in electrical control design. When you ask for this trade mark that
brings you the best in engineering skill, you
are doing merely what electrical engineers
in industry have done for several decades.
To thousands of inexperienced radio enthusiasts, this trade mark has been the guide
to success in reception for in demanding
it on the apparatus for their sets, they have
obtained, without knowing just what to
look for, the features and precision that radio
engineers recommend.

The Name

CUTLER - HAMMER
Is Practically a Synonym

for Electrical Control
From the large controlling apparatus of giant steel
mill machinery to the little

70 -50 switch ofwhich more
than three million are serving
on appliance cords today,
the C -H trade mark is a

guarantee of satisfaction.
Wherever electrical control
is required , the name Cutler Hammer is in evidence.

-

1

The C -H
Seventy-Fifty
Switch

CUTLERAll apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY

The Best in Radio Equipment

The Secret of Success in Radio
Lies in Precise Control
Rheostats may be built down to a size, a price, or
any other restriction -but the Cutler-Hammer
engineers recognized that quality and precision were
the outstanding requirements of apparatus for control of the very heart of your radio set, the vacuum
tube. HenceC -H rheostats were conceived in metal,
with real bearings to give true operation throughout the entire life of the set. They give an even
change of resistance, through long, flexible contact
fingers that afford constant pressure. You can demand them for the control of any tube-and be sure
of maximum receiving pleasure.
Buy With Care -Build With Confidence

The C -H Variable Grid Leak, too, is a refinement
worth many times its cost. By accurately controlling
the discharge of the grid condenser, signals are given
a clarity and roundness of tone that adds a new enchántment to every program.
Then the C -H potentiometer with the resistance
unit that does not wear and cannot be displaced, even
under continuous use, is ideal for the most exacting
requirements of radio construction.The C -H Radio
Switch, of which more than one -half million are in
use today -the switch with the real radio mechanism
affords convenient and quiet control. The new
orange -shell socket whose low -loss design has attracted the attention of every radio engineer; all of
these will help you to build a better set, and their cost
is no higher despite their guaranteed quality. Demand the C -H trade mark and build with confidence!

-

THE CUTLER -HAMMER MFG. CO.
Member Radio Section, Associated Manufacturers of Electrical Supplies

MILWAUKEE, WISCONSIN

11

Instruments of Guaranteed

btality Assure Success
in Radio

The C -H Radio Rheostat
Famished in q ohm, with or without vernier, 30 ohm, and 125 ohm
to provide perfect control for any
tubs.

The CH Variable Grid Leek
Mounted on the tube socket -pond
controlled. Adjustable for all grid
condensen.

The C -H Radio Potentiometer
The potentiometer wills the resistance unit Mat does not woof and
cannot be displaced under constant use.

The CH Radio Socket

The low -loss socket with the

orange shell. Perfect design -sil_

voted contacts -attractive ap-

pearance.

The C-H Radio Switch
The switch with the perfect mech'sm for providing easy control of

the most delicate circuit without

introducing microphonic
noises-one hole

mounting.

HAMMER
All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Tran,rformerf
for Best Re..ru1tr

Precise Audio Frequency Transformer-The Little Giant in Volume
so acclaimed by amateurs and experts
by reason of the perfect reproduction of
every note in the orchestral range, with
astonishing volume, clarity of tone, and
entire freedom from distortion.
Correctly Designed -Scientifically Con structed -A laboratory instrument at a
commercial price. Guaranteed to fulfill
every claim we make.
Plain Enamel Finish
285A
-$5.00
Model
Furnished in an attractive finish that
gives added grace and attraction to any receiving set, completely shielded,
preventing inter -stage coupling, or reaction even in a three stage amplifier.

-
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The above chart, No. 1090, gives the results of exhaustive laboratory
research, showing the musical scale and corresponding frequencies to
the musical notes. The voltage amplification curve parallels the musical
notes throughout the entire range, indicating the supremacy of Precise Transformers in tone quality amplification.

Sold by all the better dealers
Dealers and jobbers write direct or to the nearest branch or sales offzcefor
attractive proposition. For addresses see page opposite.

PRECISE MANUFACTURING CORPORATION
Manufacturers of Complete Line of Radio Transformers

Rochester, N. Y.
All a44aratus advertised in this magazine has been tested and approved by POPULAR RADIO

LABORATORY
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Tranfformer,
for Best Re,ru1tc

Super -Multiformer

1

instrument that does
the work of

d

An Instrument that takes the place of all Long Wave
Transformers in Super- Heterodyne Sets.
Greater range of reception, purer reproduction, and
Greater ease of adjustment is assured by this Super Multiformer.
In the opinion of noted radio experts this instrument will
meet with overwhelming approval and be in immediate
demand everywhere.
i1"rite

for details at once, direct or the nearest branch or sales office.

PRECISE MANUFACTURING CORPORATION
Manufacturers of Complete Line of Radio Transformers

Rochester, N. Y.

Branches
821 Market Street
Blvd.
53 W. Jackson
San Francisco, Calif.
Chicago, Illinois
Canadian Distributors
East>rn Sales Office
Perkins Electric, Ltd.
Niagara Sales Corp., 3 -5 Waverly Place
Montreal, -Winnipeg
Toronto,
New York, N. Y.
Southern Representatives

Saal Products Sales, Inc.,

35

Warren Street, New York, N. Y.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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áynes-riffin
DIO SERVICE, Inc.

145 W. 45th St., New York City

Mail Order Dept.

111 S. Clark St., Chicago, Ill.

A New Service to Readers

of Popular Radio
No matter where you live, you can now obtain all the
advantages of Haynes -Griffin service.
Thousands of fans living in New York and Chicago
realize the benefits of this service. They know that we
are radio authorities -that our experts under the supervision of A. J. Haynes test every new part and set
as soon as it appears, and that if it proves efficient we
immediately offer it to our customers.
These fans know the advantages of buying from
Haynes -Griffin, an organization which believes it is
just as important to satisfy a customer after he has
made a purchase as before.
This same service will now be carried to fans everywhere every thirty days, through the pages of
-

A. J. HAYNES,
Associate,
Institute Radio Engineers

"Radio Month by Month"

These Parts are
in Great Demand
Accuratune micrometer control
dials
Amplex Grid -Denser
Amsco Dubl -Wundr combination
potentiometer-rheostat
6- 400ohms .
.
.
R0 -400 ohms
Amperites No. IA with mountings.
Benjamin Cle -ra -tone sockets
.
Brach Lightning Arrester .
Bradleyleak
Bradleyohm No. R5
Cardwell variable condenser (.0005
.

.

.

.

.

mfd.)
Cardwell variable condenser (.00035
mfd.)
Fleron Porcelain Standard Socket
New Type
Haynes -Griffin Low Loss Condenser
with extra plate vernier .0005 mfd.
Improved double circuit jacks
Improved single- circuit jacks
Improved filament battery switch
Complete set of spider web coils for
Robert's
'Knock -nut' Sets.
with mounting
Precision Cockaday coils
Precise audio -frequency transformer
.

.

.

No. 485A

7.50
1.R5

e.00
4.45
1.10
1.00
R.00
1.85
R.00

5.00
4.75

.65

5.00
1.00
.70
1.00

8.00
5.50
6.00

"Radio Month by Month" is an entirely new type of
radio publication, prepared personally by A. J. Haynes
to keep you in touch with every new radio development.
Here is exactly the type of radio information you have
been looking for. "Radio Month by Month" tells you
exactly where to buy the products you see advertised
in the radio magazines, how much they cost, and how
to get them as quickly as if you had a big radio store
next door to your home. rt specializes in the new things
in radio; the things that are not quickly available or that
are hard to find. Because it is printed every month, it
is first in the field with price changes, new models and
developments. It is Mr. Haynes' personal message /
to his customers, who depend upon him to tell
P -,o
them about "What's New in Radio."
e'

//

//

And best of all it's FREE. No subscription. no
obligation of any kind. The first issue is ready.
Use the coupon now.

N. 45th St., New York City

/ //

Major J. Andrew White,

"America's Favorite

Broadcaster," is now in
charge of our Mail Order
Department.

HAYNES- GRIFFIN RA DIO SERVICE, Inc.
145

HAYNES.
GRIFFIN
41 W. 43rd Sr.
New York City
111 So. Clark St.
Chicago
Please mail me the
first issue of Radio
Month by Month, 'asp ubfished by A. J. Haynes. I
understand that it costs me

Ill

S.

Clark St., Chicago,

/

//

/

/
/
/ nothing.
Name
Address

III.,/

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Haynes-Griffin
Ask Your Dealer for these New
HAYNES- GRIFFIN PRODUCTS
Many radio retailers in every section of the country
are helping to supply the demand for Haynes -Griffin
Radio Products by stocking and selling them. Ask
the best dealer in your town for Haynes -Griffin parts.

LOW LOSS GROUNDED ROTOR CONDENSER
(With Geared Vernier)
This variable condenser has been designed and manufactured
with the sole object of producing the most efficient instrument
of its kind.
That we have achieved our aim is proved by the fact that the
equivalent series resistance of this condenser at 1,000 cycles
full capacity setting is 20.5 ohms. Condensers with solid dielectric end plates average about 450 ohms under the same test.
Geared vernier gives positive hairbreadth adjustment without
the use of a special vernier dial. Rotor plates are grounded to
the frame. Maximum capacity is .0005 mid., minimum 9 mmfds.
Price, with 3 -inch Bakelite dial and vernier knob, $8.00.

FOR SHARPER TUNING
IN YOUR "SUPER"

THE AUTOMATIC GRIP
FOR CORD OR TIP

Variable In -Put Condenser

Haynes -Griffin Phone Plug
The new Haynes -Griffin Phone Plug is the
most convenient on the market. It will grip
firmly any size of phone cord tips or any size
wire down to No. 20.
Simply push the phone leads into the plug.
When desired, pull them out. The plug has
no screws or buttons to bother with, and it
does not have to be taken apart. Price 75 cents.

For use across the primary of the In -Put
Transformer in Super- Heterodyne receivers,
we recommend this new Variable In -Put Condenser, also known as the Amplex Grid -Denser,
Type H -G.
It is the only small mica variable condenser
with the special high capacity range of .0003
to .0008 mid. Its use in your "Super" will
make possible the utmost selectivity and the
finest tone quality. Price $1.75.

Tested Radio Products, Inc.
27 West 60th Street

New York City

National Sales Organization for

HAYNES- GRIFFIN RADIO PRODUCTS
:Ill apparatus arhertised in this magazine has been tested and approved by
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There are few radio receivers where efficiency can
not be increased by the use of one or more DAVEN
RADIO ESSENTIALS.
Neat and positive clip mountings permit instant and
solderless changes of resistors and by -pass and grid
condensors, for the experimentation that is truly
essential to the efficient operation of individual receivers. Seventy -five per cent. of all receivers will
respond with greater signal strength, selectivity and
distance, to slight changes in the usual values of
capacity and resistance.
And the output of the overall efficient tuner is delivered to a Resistance Coupled Amplifier that preserves, with a more fundamental efficiency, the tonal
beauty of the original voice or music. No other
amplifier can equal it. And the DAVEN is the peer,
as well as the pioneer of RESISTANCE COUPLED
AMPLIFIERS.

and

Grid Leaks

Resigtor -Leak

Mounting

I

(((=
gridleak
Condenser
Mounting

The Sine

aMlllllllllllh

The "Sine" of Merit -and
What It Means to Radio!

l'teSitors

Combination

RADIO

DAVEN

IIIIIIIIIIIIIIII;

11

G

.

Filament
Ballast

Resistorn

Tkink of Daven When You Design Your Next Set!
To those who delight in building their own set, the
DAVEN KITS will settle their difficulties. In this
way -and this way only are they assured of obtaining the right parts -all LABORATORY TESTED.
3 -K- Three -step Resistance Coupled Amplifier
Kit without sockets and
condensers
$8.50
TYPE 3- C- Three -step Resistance Coupled Amplifier
Kit complete, with sockets
and condensers
$13.50

TYPE

TYPE 4 -K- Four -step Re.
sistance Coupled Amplifier
Kit without sockets and con denser,
$11.00
TYPE 4 -C- Four -step Resistance Coupled Amplifier
Kit complete with sockets
and condensers.. $17.00
Also read "THE HOW and
WHY OF RESISTANCE COULPED AMPLIFICATION." Price 10 cents.
.

Read "RESISTORS,THEIR
PRACTICAL
APPLICA.
TIONS IN RADIO RECEPTION." By Zeh Bouck.
Price 15 cents.
These booklets are full of interest and may
from your dealer

be

.

Resipto Coupler

forrepiptance
Coupled
Amp ificatlon

obtained

THE DAVEN RADIO CORP.
"Resistor Specialists"

9-11

Campbell Street

Newark, N. J.

DEALERS: Write for our cat-

alog and discounts, mentioning the name of your
jobber.

yS

De Luxe
Amplifier

/
.8lNlll11111111111"-

"

Type 3 -C
Kit

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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2lltimate 7 adio Receiver

ONE

DIAL,

SIX TUBES

°

THE BRANDOLA is the latest achievement in radio. In its simplicity of
control, purity of tone, volume, extreme
sensitivity and clear reception of distant
stations combined with its very accurate
logging, the "BRANDOLA" is far in
advance of any Radio receiver now
offered to the public.

TONE QUALITY. The newest and
most improved method of amplification
is employed exclusively in the construction of this wonderful receiver. By the
use of Resistance Coupled Amplification, reception of music has been trans-

OPERATION. As you will note in the
illustration the "BRANDOLA" has
but one dial to adjust -so simple, that
a child of six years can tune in local and
distant stations with the same ease and
confidence as its parents. It is very
simple
selective in its operation
adjustment of the one dial and you may
choose between the many programs in
the air.

LOGGING. The "BRANDOLA" logs
When you listen in, note
perfectly.
the position of the dial, jot it down in

ferred into the realms of higher musical
expression.

your

-a

The "BRANDOLA" may be
purchased at any first class
Radio Store. If you cannot
obtain it, write us and we will
mail list of nearest dealers.

O

O

O

0 0 0 0 0 0

O

O

p 0 0 0

slightest

book

turn

of

O

reference.

the

dial

absolutely

Any Dealer will be glad to demonstrate the BRANDOLA"
for you -try it yourself and
see how simple it is to operate.

List Price $125.00

36 Oxford St.
V

future

for

eliminates one station and brings in
another.

fÏ

The J. F. Brandeis Corp.

e
sic

log

Because of its simplicity of operation,
the number of stations you may listen
to in one evening is only limited by the
number you may choose to hear. The

O

5

O

0 0

0

Newark, N. J.
O

9 4

O

O

fJ

Q

O

O
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BATTERIES

Day in c1Z,adío

"Ow

hie.,

wide,

i, (artier lent.

44

imbed

All mussed in

neat, enamelled
metal rabenet with handle Jar
lmt erre and
carryinA, w
lamp Jerker pbg.

$60.

BATTERIES banished, outclassed, along with the tin -type and
the wax cylinder phonograph record. New power-every
required voltage- steady, smooth, dependable, right from the
nearest lamp socket through the MU -RAD RECTO -FILTER.
The final achievement of a long awaited ideal.
demonstrated, practical power unit.
Not an experiment
Actually smaller than the batteries it displaces. Only six inches wide,
ten inches long and four and a half inches high.
Used with the new Mu -Rad Receiver MA-20 also eliminates the "A" batter,y
a dual power unit.
A Mu -Rad product-that underwrites your satisfaction with the
full surety that it will live up to every claim.
RECTO-FILTER

"G

-a

-

-a

See our advertisement of the MU -RAD

RECEIVER -MA20 in this issue

Write for Literature.!

MU-RAD LABORATORIES. INC.
809 FIFTH AVE., ASBURY PARK, N. J.

;..,.

tI11,,/e,

Jhe M (JI-1A)IEC°lf®-lFI1LTER
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The

RED SEAL
VARIABLE
CONDENSER
Manhattan JunlorLoud

Speaker -A real musical instru.
ment containing a specially designed reproducer unit for loud
speaker work. Not just a headset
in a base. Has "Concert Modulator" adjustment giving beet re.
suits under all conditions- Sto.00

ct

Last -an ideal vernier to
control a low - loss condenser
You have probably often wished
for such a combination. Now for
the first time the vernier of the Red
Seal enables you to easily take full
advantage of high condenser efficiency without turning right
through the sharp peak of the
wave.

No more slipping, lost motion,
or tight bearings. No more tuning
with one knob and adjusting with
another. All the adjusting may be
done with the vernier knob alone.
The above does not give you
an adequate picture of the Red
Seal Condenser. Go to your dealer
and ask to see it. As you operate
the vernier for yourself, note these
six important features which make
it the ideal control for this efficient, low -loss instrument.
1. The action of the vsrnier is positive, giving delicate, smooth adjustment.

2. There is no lost motion or play
at any point.
3. All tuning may be done with the
vernier alone.
stations
4. Only one dial setting
easily logged.
g. There is no fibre, rubber, or gears.
Nothing to wear or get out of order.
6. Plates turn freely. Balanced ver-

-

.
' It=7.

\_

-

Designed
Red Seal Headset
for "DX" work. Tone quality
excellent. Workmanship the best.
No distortion or chattering. Bakelite case, soft rubber sanitary
headband-$6.00

=

_

nier eliminates need for friction at
bearings.

The Red Seal has four other
points of note:
Plates are of brass and are soldered.
2. Spring "pig- tail" connection employed:
3. End plates are grounded, eliminating the effect of hand capacity. For
supercritical work, insist on the Red
Seal Variable Condenser.
4. To facilitate tuning the movable
plates are given a special shape, making
the Red Seal of the "straight -line" type.

/

1.

Red

Seal

?r
/,
=(%
-Phonograph At.

tachment- Makes a loud speak-

A high
grade reproducer reproducing
the work of the broadcasting art ista with fidelity-$5.00

er of your phonograph.

Manhattan Electrical Supply Co.
Incorporated

New York

Chicago
San Francisco

St. Louis

gnhattan
RADIO PRODUCTS

MADE BY THE MAKERS OF THE FAMOUS RED SEAL DRY BATTERIES

Red Seal Batteries -The dependable dry battery for "A"
circuits. Long operating life and
great recuperative power make
Red Seals ideal for radio work.
Sold by all classes of dealers.
Remember, fresh Red Seals bring
in fresh atations.

Aü apparatus advertised in titis magazine has been tested and approved by POPULAR RADIO

LABORATORY
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Get those Stations with the

DURATRAN!
YOU can get them oa your home -made set -even if
you are handicapped by an indoor loop. You can
get them clear and strong Only one thing is needed -the

right radio frequency transformer-the DURATRAN!

Powerful! The Duratran picks up all standard broadcasting wave lengths -not just a narrow band but the entire
band of 225 to 550 meters. And amplifies as much as 20
times. Yet the reception is clear, undistorted, full!

Don't discard your one -tube regenerative set because you
can't get the distant stations. The Duratran, the wonderful radio -frequency transformer, will bring them in.

For real satisfaction use the DURATRAN $4.00

Dubilier
CONDENSER AND RADIO CORPORATION

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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flIJT;MANN
CAL EQUIPMENT

Announcing the 6 -D Receiver
TYPE 6 -D embodies the most modern developments in radio engineering, together with unusual design and
workmanship. It meets exacting requirements of discriminating buyers.
The outstanding characteristics of
this new Receiver are extreme selectivity, extraordinary distance range and

exceptional clarity. Tuning 4 very
simple. The 6 -D is a non- osc)ifl .ting
Receiver, and no potentiomet8r. or
stabilizer is employ ed.
Step into a radio store and examine
new Receiver. Ask fora demonstration,
and see for yourself its many superior
qualities.

SPECIFICATIONS
lengths:
aoo to boo meters, with Rheostats: Adequate resistance for all
Circuit: Two stages of tuned radio frestandard base commercial tubes.
quency amplification, detector and two uniform efficiency of reception.
stagesof audio frequency amplification. Panel: Aluminum, with attractive Condenser,: Single bearing, low leakTuber. Five in all. Jacks provided for crystal black finish. A perfect body age losses.
capacity shield.
either five or four tube operation.
Sockets: Suspended on cushion springs
Batteries: Either storage or dry -cells. Dials: Sunken design. Shaped to fit which absorb-vibrations.
the hand and permit a natural position
Cables: Complete sec supplied for "A" in tuning.
Cabiurt: Mahogany, with distinctive
and "B" batteries.
lines and high finish. Ample space
I
I
provided
for "B" batteries.
wire.
single
Aerial: 75 ro 115 feet,
Wave

r
MAGNETO CORPORATION
11

Priee,seithout Tubes 65. Batteries, $ 125.00

EIfEMANN

-
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For Sale by Reliable Dealers

New York
C H

I
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Westinghouse Presents

A New "B" Battery
Designed for multi -tube sets, compact in size,
large in capacity, this new "B" Battery offers
you the following distinctive advantages:
container affords you
at all times a view of the interior.
Easily recharged at slight expense.
No leakage from cell to cell.
Will not pump acid.
Bird cage prates insure long life and steady
reliable service.
L arge acid space requires less attention.
A one -piece crystal glass

WESTINGHOUSE UNION BATTERY CO.,
SWISSVALE

PENNSYLVANIA

WESTINGHOUSE
RADIO
"A;' "B" and "C"
BATTE RIE S
.411
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The Set for Every
Home r

Michigan 12, x$57.00
tube Regenerative long dis tar.ce wonder.
MR C 2. $32.50
2

THOUSANDS of satisfied owners all over
America vouch for this three tube, long
distance wonder.
No set, regardless of price, has ever outdistanced it. No set will give you greater
satisfaction no set is easier to operate.
Michigan lever controls give you vernier
adjustment without any additional parts.
Selectivity -stations but a few meters apart
are easily separated.
Works equally as well with 6 Volt or Dry
Cell standard tubes. Ample space for batteries. Beautiful mahogany finish. A set

-

3

tube receiver in handsome case

with inlaid panel door, and com
partments for batteries, head
phones, etc.

MRC

3, $87.50

Michigan "de Luxe" 4 tube receiver. stage R. F. amplification.
Built -in adjustable loud speaker.
AmerSolid mahogany case.
ica's most beautiful set."
M RC 4, $150.00
1

you can rely on to perform consistently.
Write for illustrated folder. Ask your dealer
to give you a demonstration.

Other Michigan styles and types, from $27.00 up.
Licensed under U. S. Pat.

33 Pearl Street

1,113,149- letter

pending

807,388

Grand Rapids, Michigan

.4/I apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Science Perfects
the Grid Leak!

?he Cert*/ìecl Grid peuh
Our Engineers Have Perfected the Grid Leak
ARE there stations you can't get
-is your reception ruined by
distortion? Nine chances in ten,
your grid leak is at fault.

For better reception get an Electrad
Certified Grid Leak of the proper rated
resistance and see what a difference it
will make. Price SOc.

No matter what circuit you have,
if you use tubes, the clarity of your

When building or rebuilding your set
don't overlook the small parts. Electrad
Certified Parts are all guaranteed.
Indorarials, Lamp Socket Antennas
Lightning Arresters, Resistance Coupled
Amplifier Kits, Verni-Tuners, Hydrogrounds, Glass Grid Leaks, Variable
Grid Leak and Condenser Combined,
Grid Leak Mountings, Aerial Outfits,
Fixed Resistance Units.

reception, the distance you get depend on your grid leak. It must
not only be of the right resistance,
it must permit the current to flow
from the grid smoothly and noiselessly.

Insist on Electrad Parts

Your dealer has them, or if he cannot supply you, write direct to

E LECT RADI\
Dept. "C," 428 Broadway, New York

VARIOHM

LEAD - IN

A scientific variable adjustable tarbon disc grid leak.
Any resistance from Sj to
30 megohms.

Fits under closed doors o
windows. covered with 30tá
volt insulation. Soldered connections. Beware of imitations.

Price 75c.

Price 40c.

Mounted $1.00

AUDIOHM
Just

try an Audiohm
econdars of

ur transformer.

$1.50 with ad-

justable bracket

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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MERCURY Four -Tube Reflex- Equivalent

The

INVERSE

DUPIJX

Qualitg
Natural Tone v(P.,
Insures
ygnf
PA'Inn O!v(O
AM/

W unDN

to

Six Tubes

Ear of the Air

and
JUST as the human ear interprets accurately
clearly the most delicate sound vibrations within
its range, so the new MERCURY Receiving Set reproduces with absolute fidelity every feature of modern
broadcasting.
The Grimes Inverse Duplex System, with volume
control in the input circuit and perfectly balanced
audio circuit, insures a NATURAL TONE QUALITY
rarely obtained. This, combined with the extreme
selectivity so important in these days of increasingly
powerful and numerous broadcasting stations, assures,
in the new MERCURY Receiver, a set which provides
entertainment that satisfies the most critical.
To those living in climates where static is prevalent
the year round, the MERCURY Receiver will be of
particular interest in that it operates on either loop
or antenna. This set can be used with dry batteries
enclosed in the cabinet, or with storage batteries.
Price, complete with loop (not including tubes or
batteries), $165.00.

Write now for full information

MERCURY RADIO PRODUCTS COMPANY
50

o

Church Street

New York, N. Y.

Licensed under Grimes Patents-- issued and pending

All apparatus advertised in this magasine has been tested and approved by
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Why be satisfied with a jumble of
interfering stations?

Without Vernier

With Vernier Attachment

Install a New York Low Loss Grounded Rotor Variable Condenser in your
present set and receive the full pleasure of broadcasting. Our new Low Loss
Condenser is in a class by itself-superlatively better-no other condenser manufactured incorporates so many vital improvements
ADJUSTABLE CONE TYPE BEARINGS, PIG TAIL CONNECTIONS
AND STOP, STRAIGHT LINE CAPACITY, GEARED VERNIER ACTION
(which may be purchased separately if desired) ; -only geared vernier that swings
a 4" dial,- DIELECTRIC OF GENUINE HARD RUBBER WITH WIDE
SPACING OF PLATES. In a word, a precision instrument possessing the absolute minimum losses, the maximum obtainable efficiency, insuring GREATEST
DISTANCE, SHARPEST POSSIBLE TUNING AND WONDERFULLY
CLEAR RECEPTION.
.0005 (23 plate) without Vernier, $4.50. Geared Vernier attachment complete
$1.50.

Unequaled for Super Heterodyne, Neutrodyne and all exacting circuits.
NEW YORK PRECISION MICA FIXED CONDENSERS are the choice of leading radio engineers
for RESISTANCE COUPLED AMPLIFIERS,
HETERODYNE, and all exacting circuits on
account of their NOISELESS operation and more
uniform capacity. Their use assures PERFECT
condenser operation.
F. 90c.
Condensers, capacity - .1.5 M.
M. F. $1.25
By-Pass

Type A-No
Distortionless audio transformers, ConClips
denser Tuned Radio Frequency Trans-

Type

B

formers.

OUR SUPER HETERODYNE KIT AT $20.00, consisting of oscillator coupler,
Input, and three matched Intermediate air -core transformers, make up the best
set known to date. Transformers, each, $4.00. Oscillator Coupler, each, $4.00.

NEW YORK COIL CO.,

338 Pearl Street, New York

Pacific Coast -MARSRANK SALES CO.,

1240

S. Main

St., Los Angeles, Cal.

All apparatus advertised in this ma gaci ne has been tested and approved by POPULAR RADIO LABORATORY
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Tune in, and end those
Superd-Ieter®dyne
Since the close of the great war I have been working on the simplification of Super- Heterodyne.
This done I said to our Laboratory Chief early last
Fall, "Meissner, thousands of fans bless us for the
Pink -A -Tone crystal sets with which they tuned in for
the first time. Let's give them Super- Heterodyne."

So Meissner went to work on "input' and "intermediate
frequency." He tried every available type of transformer. After
months of costly experimenting he perfected the new Pink A -Tone 150,000 cycle Transformers and Oscillator Coupler.
About intermediate fre
When friends hear my SuperHeterodyne they cannot be- ,rquency transformers. Upon
lieve their ears. A simple ad- their proper cónstruction and
justment of two dials and !balance depends the "equal
Chicago Grand Opera or amplification in each successive
Georgia Minstrels are in the !step of the signal as it is passed
along from stage to stage,"
next room.
I began to supply
says Captain Robert
hook-up and parts to
Scofield Wood in a
AFTER
two -page description of
a friend. He put them
BUILDING
together and retailed "I have built Engineer Meissner's
Yours
masterpiece in the New
them for $450.00 to ten. best."
The the New York York Evening World's
$750.00 each.
other day he bought a "It works very Radio Section.
That is why Meissner
Rolls Royce.
fine.
Thewas not satisfied until
"Now, Meissner," is not in it."
Texas
he had built and balsaid I finally, "how can
"Surprised anced his own "heart
we give it to the fans ?"
myself
and
"Suppose the fan many custom - of Super -Heterodyne,"
could have your set on ers."
the wonderful Pink Louisiana
his work table before
A -Tone Transformers
him," said Meissner,
and Oscillator Coupler
illustrated above -which
"while he put together the perfectly matched and ba anced may be had, carefully matched
parts which you supply at cost, with life-size plans or $32.50.
plus overhead, plus 10% "
The other parts necessary
He had taken life -size photo- for the construction of this
graphs, top and rear, and then Super -Heterodyne that will not
made blue prints showing each "repeat" (no station comes in twice on
part numbered and in place. the dints) are pictured below. We sell
like Captain Wood urge the use
From plates costing a round and
exclusively of the best products of
thousand dollars he had made manufacturers like Pink -A - Tone,
life-size reprints of these photo- Bakelite, Paragon, General Radio,
Acme, Dubilier.
graphs and prints, exactly as Hammarlund,
We will send all of these parts,
illustrated, of which a radio carefully matched and balanced in our
life -size plans, compublisher said the other day, Laboratories, with10%
lete, for about
less than list, or
I have never seen anything
00.
Our references are the Pub
like them in all my life."
i shers or any New York bank.
Yòu may have a complete
THOMAS N. PINKERTON.
set for $2.00-on approval.
President.

-

All apparatus

These pnotos and plans are

life -sise

Own the best -built with your own
hands. Our Service Department will
help you out of any little difficulty, by
wire if necessary.
But do not make the fatal mistake of trying
to use any bur the best made, matched and
balanced 'parts for Super -Heterodyne.

Pinkerton Radio Corporation

SUPER -HETERODYNE EXCLUSIVELY
New York Cite
1834 Broadway
Dept. 103

advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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New Models
BRISTOL
Radio Receivers
Incorporating the Patented Grimes
Inverse Duplex System
Watch for further announcements in all
leading Radio publications.
Improved Bristol Audiophone
Loud Speaker - gives greater
volume, is more sensitive and
still maintains the round, full
tone and its distinctive freedom
from distortion.
Ask for Bulletin No. 3017 -L
Manufactured by

The
Bristol
Co.
WATERBURY, CONNECTICUT

Grimes System Insures Natural Tone Quality

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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KESTER3QadioSOLDER

0))t sure is
Safe

Here's the solder that contains the flux recommended by
radio engineers! The pure rosin core inside of Kester Radio
Solder is a natural flux and can leave no harmful chemical
or electrical action on delicate parts or joints.
It requires only heat, and as the solder is used the rosin
flux flows out in the proper amount. Not too much, not too
little, but just right.
In developing radio frequency it proved that all fluxes, except rosin spatter, fume and run over delicate parts and
joints. This causes high leakage and reduces resistance to
like values as grid leaks!
Solder with Kester Radio Solder. You will have no need
to go over and wipe away surplus flux. Leave what rosin
may remain -it is a good insulator!
There you have it: Kester Radio Solder is a safe and simple
solder with which your set can be quickly, neatly, safely
and substantially soldered.
Get a handy can of Kester today from your dealer or send
us 25c in stamps

-

CHICAGO SOLDER COMPANY

.

R.

Chicago
Solder
Company
4221 Wrightwood
Ave., Chicago, Ill.
Gentlemen: Send me

4

one can Kester Radio
Solder. for which I en-

Look for this

close 25c in stamps.

carton on your
dealer's counter!

(Postpaid anywhere in U. S. A

\ST[p ad:s s,tKA

)

Name
Address

City
Dealer

All apparatus

l'

State
-. -.
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TWATE R
R

KENT
I

A

O

M ne is AT'WAT'ER KENT"
-a

simple statement often made by
proud owners with the assurance that
elaboration is not necessary
They know that their radio equipment is distinctive Precision is its
dominant .characteristic That it is
made for those who demand not only
quality and unusual performance in
radio réception, but distinction as well.
Ill selecting your radio, remember

-

- -

ATWATER KENT standards in design, construction and manufacture are

that

the result of the accumulated experience of more'than a quitter of ácentury
in the making of.scientific electrical
instruments:
Cocrlparisón islthe basis on which
go-to
ATWATER KtNT Radio'is sold
your regular store, examine ATWATER

-

Receiving Sets and Loud Speak ers
and you will appreciate their value.

KENT

ATWATER KENT MANUFACTURING COMPANY,, 4933 Stentors Ave., PHILADELPHIA, PA.

THINK OF WHAT IS BACK OF IT

.411

apparatus advertised in this magazine has been tested and approved by

POPULAR RADIO LABORATORY

1

The Best in Radio Equipment

TOWER'S

1

T.3-Q =?P'Vii',11/ ?4 r.1 .Z

Calo-Torte

CÌ Headset,
i

o TOWER'S GIFT TO THE WORLD!
1 Reproduction of All Radio in Cello -tones
S. Tower played the cello,
the richest -toned instrument in the world,

tFor years Frank

giving concerts and recitals
throughout Europe and America.

With the soft, sweet "cello- tone"
clearly in mind, he has successfully

manufactured the TOWER'S

licenfryot/a90

scientific headset, which accurately
reproduces all radio in the same
liquid tones.

TOWERS scientific, lightest of all in weight,
offers higher resistance, with elimination of
distortion. Longer cord (full 5 ft.). Every set
tested and approved by licensed radio operators. Every set covered with our moneyback guarantee.

Order today by post card and we will ship
immediately by Parcel Post C.O. D.

Our

$200,000.00

company stands squarely

back of every headset.

o

98
<

U

Jt.

111E TOWER MFG. Co.
Brookline Ave., Boston, Mass.
,Scien7ific

All apparatus advertised in this magazine Milken

tested

and approved by

POPULAR RADIO LABORATORY
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New complete line
of radio batteries
AN even better battery and
at a much lower cost! That

is what you will say when you
examine the new Exide "A "battery.

The composition case including
handles is moulded in one piece,
beautifully stippled and finished
in glossy black -an ornament to
any room.
Many refinements have been
made but you will find the same
wonderful Exide plates, the same
separators and the same electrical

efficiency as the old battery -yet
lower in cost!
The Exide two -volt and four volt "A" batteries for low voltage
tubes are midgets in size but giants
in power.

New "B" Battery
in glass jars
With the increase in popularity of
the many -tube sets has come the
need for a " B" battery of greater

capacity than the twenty -four
volt, 4000 milliampere hour, rubber cell Exide used with smaller
sets.
To meet this need the !Sew Exide
"B" batteries in glass jars were
designed. They are made in two
sizes -twenty -four and forty -eight
volts but with larger plates and
greater space for electrolyte, they
have a capacity of 6000 milliampere hours.

The new Exide rectifier
With this attractive and compact
rectifier, your "B" battery can be
recharged from your regular alternating house current, at a cost
that is insignificant.
Whatever the size of your set,
all of your battery needs can be
filled from the complete Exide line.
Exide Radio Batteries are sold by
Exide Service Stations and Radio
Dealers. Ask to see them.

THE ELECTRIC STORAGE BATTERY CO., Philadelphia
In Canada, Exidc Batteries of Canada, Limited, 133-157 Dufferin St., Toronto

Exiò

RADIO BATTERIES

The beautiful new Exide 6 -volt "A"
battery in one -piece case. Many new
refinements but the samç old rugged
power, $14.60 up f.o.b. Philadelphia.

2

-volt "A" battery for

low- voltage tubes. Also
made in 4 -volt size.
Prices $5.40 and $7.30,
respectively, f. o. b.

Philadelphia.

`
New 24 -volt Exide "B" battery in glass
jars, 6000 milliampere hours capacity.
Also made in 48 -volt size. Prices $12.00
and $23.30respectively, f.o.b. Philadelphia.

New Exide Rectifier. The economical device for recharging
your "B" battery from your
house current. $2.00 f. o. b.
Philadelphia.

Famous Exide "B" battery for smaller
sets. 24 -volt, 4000 milliampere hours
capacity. $10.00 f. o. b. Philadelphia.

For better radio reception, use storage batteries
All apparatus advertised in tris magazine has

been tested Wad apnrosed by POPULAR RADIO LABORATORY
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Boys Are the Backbone of the

Radio Business
The President speaks, and all
over the country millions of radio
sets are tuning in to catch his words.
Four years ago a favored few, living near by, might have listened in.
Now the whole country listens.
Radio has captured the home, and
the conquest was only made possible by the tremendous energy, ingenuity and curiosity of boys.
Boys' imaginations were caught
by the lure of radio. They pioneered with their home -made sets.
They spent their hard -saved nickels
for parts. They enlisted the interest and roused the enthusiasm
of their parents. They opened the
family coffers. Dad went out to
get his son the best he could afford,
with son acting as advisor, buyer
and constructor -in- chief. And today, the vast majority of radio sales

are made to boys, or to parents buying for boys or with the boys'
advice.
THE AMERICAN BOY goes
right to the heart of the boy market.
It is the favored magazine of 500,000 radio -inoculated boys averaging 15? 2 to 16 years old -sons of
well -to -do parents. Its stories and
articles deal with radio authoritatively. All its contents hold their
interest and confidence.
Always striving tó improve their
sets, indefatigable in insistent wanting, commanding their parents' enthusiastic co- operation in their
radio activities-these youths are
the backbone of the radio business;
the radio manufacturer's greatest

market.
Copy reaching us by November
10th will catch the January issue.

eAmerican BIF<'
-nu &pyea

Detroit

OaM1i.a.Bo1 Lç..anla

Ba. n.i:i

Michigan

Ad ap¢aratas adtertised in this magazine has been tested and approted by POP. LAR'RÀDlo
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THE AMPLIFEX LOOP

A

Revol

on

top
i
and

a Revelation

Trade Mark
Pat. App. For

The

AMPLIFEX

LOOP

collapses by
simply turning a thumbnut in the center.
Wound with 40 strands No. 38 Double silk covered
enameled Litz wire. Has a compass in the base for
directional adjustment. Size when extended 39 ins.

wide and 43 ins. high.
The Amplifex Loop by a series of six numbered binding posts can be tapped for six possible combinations
giving 3, 4, 6, 9. 10 and 13 turns with a wave length range of 88 meters to 1,000 meters, without
any dead -end losses. The most important and revolutionary factor in loop construction.

PORTABLE

- DIRECTIONAL - EFFICIENT - LIST PRICE, $18.50

Wc haue some

territories still open on an exclusive basis to interested Jobbers
Manufactured by the

AMPLIFEX RADIO CORPORATION, Arlington, Mass.

(7-'

7he DAY-FAN Set Has Made It's Mayk
When the ?Model OEM, DAY -FAN receiving set
was placed on the market it met with instant approval.
Its case of operation. clearness of tone, appearance,
and all around performance have stamped it as one

Model OEM-7 FourTubes-$98
ModelOEM'1[ ThreeTrtbes;90

of the outstanding achievements in the radio field
this year.
You don't have to know anything about radio to
operate the OEM. Even a child can tune in on the
station desired. Full instructions arc sent with each
set.

Thoroughly satisfied users, many of whom were
formerly radio "doubters." testify to the excellence of
both the OEM -7, four tube set, and the OE -I I,
three tube set.

\i

nhe DAYTON

FAN and
MOTOR COMPANY
-

DAYTONOHIO

Manufacturers of Nigh Grade Electrical
Aplriulu, là, Oret' Purtyfivclí'ars
Dayton. Ohio
Damon Fan & Motor Co..
Without obligation, send nie complete information about your Model OEM receiving set.
Name
St. and No

City

State

All apparatus advertised in Ihrs magazine has been rested and approved by POPULAR RADIO LABORATORY
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Build Any and All Sets
With this Remarkable Unit!
gIFTY or more circuits built with DeRoy Phusiformers without discarding
any parts. From the simple crystal set, right on up through the reflex,
inverse duplex, neutrodyne, ultra audion circuits to the famous 5 Tube
Phusiformer Circuit -all can be made with DeRoy "No- Los," Phusiformer Units.
The easiest and most economical way to increase the range and efficiency of
your set. Eliminates use of condensers, variometers, couplers and radio frequency transformers.

rilqucAmozifts

er

Re- PRODUCES
the Original Music and
Speech Perfectly!
The fundamental principle of DeRoy Phusiformers is a
self -supporting series of coils telescopically arranged, lying
in a non -inductive field. Far more sensitive than any
radio tuning instrument ever perfected, bringing in programs from great distances clear and natural. Distortion
is unknown in any circuit using DeRoy Phusiformers. The
original music and speech is the only real rival of the
DeRoy re- PRODUCC.ION. Highly selective, positive as
Stations can be logged- always found at
a micrometer.
the same points on the dials. Non- radiating and non-

ree
A set that cal,
ises,
external
all
from
squeals, howls, and whistles is
worth your consideration. We
guarantee you these advantages.

LIST PRICE $9.00

oscillating.

Complete with dial

Write for literature, mentioning the name of your dealer

Watch for Announcement of the New DeRoy "No -Los"
Phusiformer Receiver

DeROY

RADIO

36 -42 Belleville Ave.
All apparatus

CORP.

Newark, N. J.

advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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SUPERIOR REPRODUCTION
WITHOUT EXTRAVAGANCE
EVEN though you pay more money for a loud speaker or headset, you will not
obtain a better value than the Home Speaker or the Dependable Headset.
Their performance ranks with that of reproducers costing twice as much and an unconditional, life -time guarantee of perfect satisfaction accompanies each Trimm product.

MM

lions

pea k

The Home Speaker stands
22" high and bell has a diameter of 10 ". Clearness
and volume is guaranteed
by the factory regulated
diaphragm, while wooden
base eliminates all tinny
tones. Attractive black
crystalline finish meets with
the approval of discriminating fans. Write for descriptive folder.

Dependable Headset is
wound to maximum 2400
Ohms resistance and has
one -piece, formed magnet..
Perfectly balanced tone is
result of thorough factory
testing. Sensitivity equals
that of many higher priced
headsets. If you cannot
secure one at your radio store,
write us, giving your dealer's
name.

Dependable
Headset
$5.00

Sold at All Good Radio Dealers
Trimm Radio Manufacturing Company
24 South Clinton Street

Dept. B

Chicago, Illinois

Member Radio Manufacturers' Association
ealtiN..

II

ISTEN-I

RECORD
RADIO
Or,
REGISTERED
s
u

OAT.

.

THE ONLY "LISTEN-IN" BOOK

KEEP A RECORD OF
STATIONS HEARD, DIAL
SETTINGS, RECEIVING
CONDITIONS, ETC.

Sold by
Good Dealers Everywhere or Direct Upon Receipt of Dealer's
Name and $1.50
Patented May 15. 1923
Serial No. 1454997
Infringement subject to prosecution

GREWOL 2 in

1
Two surfaces ills ic:ul of nine
Double life. double
one.
value. 50c Carlu.

CVApANTEED

Crystal

B'

GREWOL MFG. CO.
NEWARK, N.J.

PRICE

75

Flexible cloth binding. Gold stamping. 160 pages. Printed on Bond
Paper. Con.ains introductory article
"How to Receive Radio Broadcast."
by Lloyd C. Greene. Radio editor
Boston Globe.
Many Radio Hints
and Tips. Complete list of Broadcasting Stations and double page map of
United States.

cents

LISTEN -IN

At Your Delos

PUBLISHING CO.

or Sent Preepsid
on Receipt of Price

110 MAIN ST.
CAMBRIDGE, MA SS.

II

ALNART

Trouble -proof" Radio Products include:
Tube Sockets. "B" Battery and
ance

ggInduct-

Variable Condensers (plainandVe nierai,
Vernier Adjusters, Dials, Variable Grid
Resistances, "The Dialog." etc.
At
dealers, or write for booklet.

WALNART ELECTRIC MFG. CO., CHICAGO

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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The Kant -Blo

B

Switch on our Super Heterodyne does all
that you claim for it.
If we bad installed this
signal long ago it would
have paid for itself
hundreds of times."
(Copy' of letter on
request.)

E
R
S

T
A
N

Push -Pull "A" Battery
Switch Style

ENJOYED BY YOUNG AND OLD
BERSTAN Headphones at $3.75 a pair
are ideal additions to your radio
equipment. The family's enjoyment demands such dependable phones as these.
Powerful double magnets of Swedish steel,
twenty thousand perfectly wound turns of
No. 41 wire, beautiful, light aluminum
cases covered by unbreakable caps, a
comfort -fit headband and extra long 18
strand cord give BERSTAN headphones
quality away beyond their price.
Every BERSTAN Headset must pass
four separate, rigid tests before being
packed for shipment.
Compare a pair of BERSTAN head-

phones with any other headset costing
even twice as much. If in your judgment BERSTAN phones do not produce
a more natural tone and better volume,
return them to your dealer or direct to
us, and the purchase price will be
cheerfully refunded.

YOUR MONEY BACK

IF YOU BLOW A TUBE
When your radio
set is equipped with
a

Kant -Blo

one Kant Blo needed to proOnly

-B10
Kant
SIGNAL
9ArosTa

any

tect any number
Short Circuit
"Lights on
of any kind of radio
tubes
The Kant-Blo Signal is easily installed. Simply takes the place of
either the ordinary push -pull "A "Battery Switch or one "B" Battery Binding Post now on set.
Kant -Blo Signals -both Binding Post Style and Switch Style-are
at all the best radio stores. If your dealer is out of stock send us
Ea for a Kant -Blo Binding Poet Style, or E3 for the Switch Style, and
we will ship any number of KANT -BIAS direct to you,
charges prepaid.

Sole Distributors
APEX RADIO COMPANY
New York, N. Y.
Suite 208,
503 Fifth Ave.,
Manufactured by Genio, Kramer Co., Inc., New York

For
Quality

CORBETT'Cs

For

A B I N E Tww77

Quality

If your dealer hasn't BERSTAN phones in stock send
your order direct to us, kindly giving dealer's name.

Jobbers -dealers, write for proposition
Style

3000 OHMS RESISTANCE

K- Illustrating
Oak

o

klahog'

finish
7x10 -8 89.08
$4.69
7x12 -8 8.24 L. 4.86
7614 -8 8.42
6.18
7x184 8.87
6.80
7x21 -8 4.28
6.34
Size

7024 -8 64.69
7026 -8 4.86
7x28 -8 6.85
7x80 -8 6.86
7x86 -8 6.84
Cockade, as Illustrated 86.86

Price

Harmonized

Headphones

X3.75

BERSTAN

RADIO PRODUCTS CO.
Dept. P.

special Cockades, (rear slot not included in other
cabinets.)
Oak or
Oak or
Walnut
Mabog- Walnut
Mahog- Walnut
hoeaoy Six.
finish botany Size
finish
bona,

Springfield, Mass

$6.88
7.29
8.09
8.77
10.26
$8.77

7x40 -8
7027 -9
8x86 -8
8x40 -8

811.61
8.28
11.84
13.60
8.29

87.74
6,49
7.56
9.00
5.49

ahogany).
8x264

Hinted top and grooved front, also hinted to hase cabinets in stock st above
prices. Mounting boards 25e. bove 30" panel 60e. All
binets nicely
lded top and base. Varnished finish carefully hand rubbed(Adam Brows
Mo
Accurately made of best kiln dried lumber and well packed for
hippm.
WHITen[EFOR FREE BOOKLET Illoetratfrlg eux styles. Special cabinets to
order.
TERMS: CASH WITH ORDER OR C. O. D.

CORBETT CABINET MFG. COMPANY
1415 East St..
5323 N. Carlisle St.,
Pittsburgh, Pa.
Philadelphia, Pa.

B -METAL
n[ea a long
to be made into a radio
crystal, and goes a long way
to satisfy. Your dealer will

accommodate you.
BMEfAL REFINING CO.
7th Roar
525 Wssdmrd Aye.. Dehsil.

Mid.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Make the
World of
Music Yours
WHEN a famous soprano sings the
Gypsy Song from Carmen, hear it in
your home exactly as she sings it.
Through MUSIC MASTER, the musical instrument of radio, let her voice be crystal
clear. Music MASTER gives to radio life
and beauty, lending a wholly new charm
to the wonders of the air.
MUSIC MASTER is not just a loud speaker
is a true speaker, a clear speaker, a
pleasing musical instrument.
Ràdio impulses entering the sensitive
recision instrument in the base are trans lated.:into sound waves, undistorted and
faithful to the original voice or instrument.
In the tapered tone chamber of cast aluminum- these'sound waves grow clear and
bell -like and, finally, the full, mature tones
pour forth in rich resonance through the
Music MASTER amplifying bell of natural

-it

wood.
ID

Your dealer knows. Have him send
you a Music MASTER to be proved with
your own set.
Dealers everywhere

Music SO/aster Corporation
Makers and Distributors
Chicago

of High

Grade Radio Apparatus

10th and Cherry Street
PHILADELPHIA

RADIO REPRODUCER

?atsbarsb

Connect MUSIC MASTER
in place of headphones.
No batteries required.
No adjustments.

14 -inch

Model, for

the home

$3

2l -inch Model. for $.2
Concerts and
Dancing

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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EASTERN COUPLER
and Inductance

SuperDeLuxe Dials
Where eye and hand are
scientific balance

Price

56.00

77

An

Test these dials with any other
and see how much more quickly
you can turn to any degree or
fraction of a degree.
Shorter intermediate lines; nu-

Unrivalled
Value

merals on the bevel and a generous knob are the reasons.

100%

EFFICIENT for

the

SUPERDYNE CIRCUIT
This circuit, which uses only four tubes, is the ONLY
RIVAL of the SUPER- HETERODYNE and surpasses all
other circuits for all around efficiency.
Radio engineers all endorse the EASTERN COUPLER
for maximum results with the Superdyne Circuit.
Wound with double silk wire on genuine bakellte tubing.
with moulded rotor.
This circuit is less expensive to construct than most 3

These are truly beautiful creations which give that final
touch of dignity and attractiveness to the quality set.
On the
set you buy look for the minute
Na -ald trademark as you would
for "Sterling" on silver.

tube sets.
Picture hook -ups and material list FREE with each coupler.

Mail Order. Filled.

22

Other prices of Naald Dials are: 37" 50e, 3"
35c and 2 "(rheostat) 35c.

Dealer. Communicate

EASTERN COIL CORPORATION

Warren St.,

Dept. PR,

New York, N. Y.

7Sc.

2650 MILES

ALDEN MFG. CO.
Dept

C.

Sprintfeld,

with ONE TUBE. Broadcasting from Atlantic Coast
and Cuba heard in California by users of the CROSS
This range Is due to simCOUNTRY CIRCUIT.
plicity of set and operation as only one control is
used for tuning. Easily and Cheaply built. Dry cell
tubes may be used. Complete instructions, With panel
layout. assembly views, etc., postpaid for 250. Or
further Information for red stamp.
VESCO RADIO CO.
Bs. PR -t17, Oakland. Calif.

Mus.

NA-AL
.411

apparatus advertised in this magazine has

been tested

and approved by

POPULAR RADIO LABORATORY
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Amazingly

Different!

Music lovers from coast to coast have learned to divide
all Radio Reproduction into two broad classes.

One class is the reproduction supplied by The Super-

speaker.

The other is the wide variety that comes from all the
rest of the so -called loud -speaking devices.
Between these two classes yawns a veritable Grand
Canyon of Acoustics -the difference between real music
and mere noise. Such is the verdict Jewett owners
everywhere proclaim.
We can easily understand this verdict, for we know the
reasons which cause this amazing difference.

These reasons have their beginnings in such fundamentals
as dimensions, materials, workmanship and the application of acoustical engineering, available only to experienced musical -instrument men.

Not in even one of these fundamentals does the market
include a duplication of The Superspeaker. Until the
advent of some other instrument which can duplicate
our product not in one but in every fundamental, the
present chasm cannot be bridged.
No extra batteries- nothing to get out

-

of order -Each Superspeaker shipped
in individual carton
Vemco Reproducing Unit also furnished separately for Phonogragh
Adaptation.
Get our dealer proposition in time to
cash in with Fall Demand.

e

Ck)

THE JEWETT RADIO & PHONOGRAPH CO.
568o Twelfth Street

Detroit, Michigan

Superspeaker,
All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATOR%
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THE

POLLARD
LOOP
Send for
It Today

It contains a thousand bargains or
everything In radio: parts, supplies, complete parts for sets, complete sets, etc. also a
mine of very latest information on all different
circuits. complete list of broadcasting stations
and other valuable data. Send your name and
address and we'll send
Catalog.

FREE

American Sell
Loud Speaker

Adjustable

With American
Unit. Wonderful volume.
deer reception. Speaks for
n oatmft itself without coaxing. 10inch bell-made of nonw5,62.56,
vibrating material
$

;95

Hundreds oof Other
Bargains
eds of

-% t

HEADPHONES

RendolphSpecialn

Our catalog is filled with bargain,
these. Order direct from this
ad. We prepay charges. Don't buy
anything in radio before you see
our catalog. FREE Service Dept.

2200 Ohm moulded

headset, Dgivezly
signed to give atronó
strong
Big clear phone a
Biggest headphone value ever offered.

RANDOLPH RADIO CORP.

Distance and Clarity of Reception
Elimination of Interference
Convenience in Transportation
Operates on all Broadcasting Wave Lengths
Braided Pure Copper Wire Gives Maximum
Efficiency

With Super Heterodyne -Reflex and Radio
Frequency Amplification

Some POLLARD Points
Solidly constructed brass hinge with slip joint held
in place by automatic latch to insure proper tension
of wire when in use and relieve strain when folding
for transportation or setting up.
Wires pass through hard rubber- no contact with
the wood; consequently perfect insulation and no
current losses.
Double spiral winding insures maximum efficiency

and directional qualities.
Frame and base satin finished mahogany.
metal parts heavily nickel plated.

All

Retail Price $10.00
Sold to the trade through recognized jobbers.
Dealers write for circular and terms, and if your
jobber cannot supply you, we will serve you direct.
Radio Fana
you want the best loop you ever saw
and your dealer is not sufficiently wide awake to supply
you, send us your order with check or money order
and we will mail direct, charges prepaid, to any taint
in the U. S.

-If

POLLARD BROS.

4040 N. Tipp Ave.

Chicago. Ill.

159 N. UNION AV.

DEPT.

CHICAGO,ILL

Our newest and best
radio antenna wire
Braided Flat Ribbon
Contains over one -half
mile of wire strands. For
out door or indoor use.
In Copper-Tinned Copper-Enameled Copper.
We also make round antenna wires in all types
and metals. Loop wires,
Litz wires, Cotton covered wires.

Ross Antenna Co.
9 Charles St., Providence, R. L

VVE REPAIR
The Following
RADIO TUBES
WO- 11...$2.50 DV- 6A...........$2.50
WD- 12....2.50 UV -199
CV- 200...2.50 C-299. ....

........2.50
2.50
..2.50

UV- 201...2.50 UV -201A
C- 300.....2.50 C -301A
...2.50
C-301. .. ..2.50 Marconi........ .. 2.50
DV- 6..... 2.50 Moorhead...
.. 2.50
DV- 1..... 2.50 UV-202 Tranamitter.4.00
DV- 2.....2.50 C -302 Transmitter ..4.00
Postage Paid

Mail orders solicited and
promptly attended to.

Design sad Ageels Wrile for Special Discount.

H. & H. RADIO COMPANY
Clinton

Hill Sta. P. 0. Boa 22 -E. Newark, N. J.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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RADIO FOR EVERY PURPOSE AND ANY PURSE -$5 TO $32.50
KODEL Model C-14 Four Tube Receiver, with battery compartment
and

loud

(Without

speaker.

battery

Price 332.50.
cabinet, loud

ien). Battery
speaker or
ur
with any
cabinet can be furnished

KODEL

not at

slightly aoditioae

c et.

Kodel --an astonishing new receiver that will
make radio history
Model 9.1 MODEL erram eat.
lowp
ftaeleNva,

KODEL is the name of a circuit discovered by an independent experimenter. So wonderful is the KODEL circuit
that it picks up stations 1,000 miles away, using only one
tube, and no antenna, when conditions are right. Add tubes
and you increase distance and volume until you succeed in
covering 3,000 miles on the loud speaker. All this with only
a single dial to turn!
If you travel-KODEL Portable. If you cannot erect an
antenna -KODEL. If you want distance and quality
KODEL. If you want simplicity -KODEL. If your pocket-book is limtted-KODEL. Even if you want results re-

-

Modal P -11 Ono Tuba Portable me
ñ
$16.00 wm
Camera ot Ra\,Prt

Tbeëa,..

contained.

á

wóKñt
iidiñ: çwirervself-

gardless of cost-KODEL.
See the KODEL line at your dealer's. If he
cannot supply you, send us his name and address with check or money order and we will
ship direct to you. Money returned if any
KODEL set does not more than satisfy
you.
ALL KODEL sets use the unique KODEL
circuit and may be operated from either storage
or dry batteries at will, and without an outdoor
antenna if desired.
FREE! Write for instructive KODEL Catalog, entitled, "Radio for Every Purpose and
any Purse ". FREE!

Model C -11 One Tubo
Receiver -The biggest
tube
value in
radio set today. Price
$10.00.

l

Model

313.°°

612 Two Tubo Recei.ergetter.
^ great li

local stations on
single dip., tuning.
putF

the born:

DEALERS: the KODEL is a
sensation wherever introduced.
Write for terms.

Kodel Manufacturing
Company
Under same Management that made
the Homcharger famous
Model
Model
Portable.
additional tube°
which
and volume many times $22.50.

n:

132

West Third St.

Cincinnati, O.

Model C -13 Three tube Receiver-32R.00.
tube volume with only there tubes
se are a amplification.

Gives

due

RADIO FOR EVERY PURPOSE AND ANY PURSE-$5 TO $32.50
All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO

LABORATORY
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Ask to See

the New Radialamp
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SYPHER ULTRADYNE KIT

1:iCg..

The Ultradyne Circuit is the last word in radio today.
Its crystal clearness and selectivity make it supreme among
radio sets.
Sypher products are In use in every civilized country
of the globe. The same superior workmanship which has
always been characteristic of Sypher products is found in
these coils.
Each set of transformers is tested out Individually in a
set on broadcast waves before it receives our stamp of
approval.
A set using these parts will operate on _an outdoor
antenna, a loop, or an indoor antenna.
Rice List
Set of four Ultradyne Transformers
$2o.00
One Oscillating Coil
One Tuning Coil
2.00
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A NEW LOUD SPEAKER

?he Greatest Forward Step
in Radio Development!
AT Inst

-

you have the perfect Loud Speaker- reproducing
with flawless tone the slightest register of human voice
with magical accuracy and sweetness the finest sounds of any
instrument. Examine the wonderful scientific detail that
makes this a super Loud Speaker. From the perfected microphone in the base sound is amplified upward in the tapered
tone chamber of the stem. The sound mirror in the top deflects
it downward, increasing the volume of the high and low notes.
Then the tone is further clarified by the hot currents of air
coming from the lighted bulbs. And the astonishing feature
of this wonderful instrument is this
is the most beautiful
table lamp that money can possibly buy. The handsome
parchment shade floods your room with soft, mellow light
floods it with beautiful music. It is two in one for less than
the price of either a good lamp or a good loud speaker. Even

-it

-it

if you already have a loud speaker you can use the RADIALAMP in an adjoining room-easily connected.
Step into the nearest dealer today and see this remarkable
lamp -but if he hasn't one -you can get full information by
mailing this coupon. RADIOLAMP CO. Dept. 310, 334
Fifth Ave., New York.

For Sale at all
Good Radio Dealers

Radiolamp Co., Dept. 310, 334 Fifth Ave., New York

Please send me at once complete Information about RADIALAA1P

loud speaker.

SYPHER MFG. CO.

Cor. Fernwood and Hawthorne Ayes.. Toledo, Ohio
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Bring in those DX stations you've been missing -and
bring them in LOUD and CLEAR. The Syco Kelcoil
will do it. Extraordinarily selective and sensitive. Low
loas. Wide range. Works in any 3-circuit hook -up.
Scientifically made of Celeron tubing and Litz wire
with capacity - coupled windings. Kelcoil Detector
Circuit Diagram sent with each coil. if your dealer
hasn't a Kelcoil, order direct by mail. We'll send it
C. O. D. Give dealer's name and address. Price in
Canada, $7.00,

What Fans Says "Ae a tuner it can't be beat." "Can
operate loud speaker on one tube." "Getting wonderful results." "Have tuned in dozens of stations in a night." "Made
8 eats with Kelcoil. They are wonderful." "Tuned in Havana
while Philadelphia was broadcasting." "Nothing comes up to

Name

it for

Address

AD I i

clearness and volume."

Hook.Ups and Wiring Diagram
WRITE for
Our engineers have
rked out a number of
new hook -ups worth trying. Send

LAM
LOUD SPEAKER

(.711d.

$24.00
Full instructions, wiring diagram, and panel lay-out Is
furnished with each set.
If your dealer cannot supply you write direct to

%

under U. S. Pact Nn 1.185,987, 1.27f. 845. Other patenta pending.)

Some

26e

to cover mailing cost.

Dealers -Distributors

territory still open. Write for attractive proposition.

440_B

SYCO RADIO PRODUCTS CORP.

Drexel Building

So'r Canadian

Dbtribum,

The

On,

My'

Philadelphia

!.;

G4

.

Tenn.,
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MICADON
--it's the condenser
There is a Micadon

for every

possible requirement, price

35

a

to

75 cents.

The Micadon is the standard fixed condenser of
radio!
Extremely accurate because only the
very best materials are used and because Dubilier condenser craftsmen assemble and inspect
them. Simple to install because equipped with
extension tabs for soldering and eyelets for setscrew assembly. Different capacities for different requirements. More than 90% of all sets
made -by manufacturers and amateurs -use
Dubilier Micadons.
The preference of all these fans and experts has
made Dubilier Micadons the standard.

Sold by all good Dealers

Dubilier
CONDENSER AND RADIO CORPORATION
Ail apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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RESA S

TONE A DYNE
IF you are

a lover of music perfectly reproduced, then you have
been waiting for the RESAS Tone A -Dyne, the only set built today
with a Tone Modulator.

t%ie set with the
Jene o dulator'

The RESAS Tone -A -Dyne enables you
to vary the tone strength to suit your
tastes. No longer is it necessary to
listen to blaring loud -speakers.
The RESAS Tone -A -Dyne has other
exclusive features. It is a five tube receiver, exceptionally well designed, nonradiating, ultra selective, has simplified
control, enclosed in a beautiful mahogany cabinet and absolutely guaranteed.

RESA
SINC.
112 Chambers

Write us at once for Booklet No. 10.
DEALERS as JOBBERS- WRITE.

The beet buy in radio at

St., N.Y.C.

$78!

..v.rAlurz`/
Announcing the

"S U P E R A D I O" Audio Amplifier Unit

An unbeatable combination for faithful Audio
Amplification. One complete stage of Audio Amplification in one unit

Transformer already wired. May be used in any set.
Transformer shell type ratio 4 to 1. Rheostat 6 or 30 ohms.
LIST PRICES
$7.00
Type B for use without "C" battery.
$7.00
Type C for use with or without "C" battery
Manufactured by

DeWITT - LaFRANCE COMPANY, Inc.
Type B

Manufacturers of Radio Parts
As large wholesalers only and carrying stock in
eight largest cities in Australasia, we can give
standard lines exclusive representation. Send
us your catalogue and samples by Parcel Post,
which we will pay for or return, Not interested

in sets.

54 WASHBURN AVENUE
CAMBRIDGE, MASSACHUSETTS

oAD10 LIBRARY
JUST SEND A POST CARD

':i

YOU
G ET FIZZ;
Literature. written by foremost
data, ate.

eedemt.ndable I.t:
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ttww`le.r
eCo
tMoos
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loos
d Short wave .
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EXPLAINS

reflex,

UNITED DISTRIBUTORS, LTD.
SYDNEY, AUSTRALIA
CABLE ADDRESS "SUPERIOR'.

Reference:

Leé.ibñ ám

radio authori-

ties. Contains HUNDREDS of aaaaa bla wIrins
diagrams, NOOK -UPS. IllaatraNana. articles.

radio
latest
IEteet
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LOO SDOK INCLUDED

Also

Sadio CsWoc featuring NATIONALLY
DVERTISED lion at
ratLive satins. Write
today -oiler limited. Adarme
Aour

Dept. N -10

ATWOOD.KING, INC.
183 W. Washington St.. Chicago

United Manufacturing & Distributing Co.
9705

Cottage Grove Avenue
CHICAGO, ILL.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Big Leap Forward

Ne í,v

NAÀ
Testéd

Cryst áls
d

inn

Cr, tals
'

SUCCESS in WTI_o depends so much upon extremely fine values that there is no room for
guesswork. Ten years ago we pioneered the way
by testing NAA crystals for quality.
Now we go farther and test them also for quantity
of quality. Our specially designed instruments tell
us more than the fact that a crystal is good -they
tell us exactly how good, by true measurements.
We use actual, controlled radio impulses which are detected
individually by one crystal at a time, with a separate reading
in microamperes for every crystal. Only crystals that go away
beyond the point of normal sensitivity can be passed under
this

We Reject -You Receive

With the return of the crystal to a position of great import.
ance in Radio reception, this scientific test gives you a calibrated article and eliminates the "neck of the bottle ".

Perfect for Reflex
To enjoy the sharp, clear, steady, full- throated volume of
speech, music or spark reception, with or without amplification, tip your whisker to an N A A meter -tested crystal and
hear what happens. You'll get more than "spots" of sensitivity- you'll get rich spaces that will save you time in both
Ending and keeping the best adjustment.

We Improved the Holder Cup, Too
In addition to effecting a remarkable advance
in crystal quality and quantity, The Newman
Stern new crystal mounting is a great improve.
ment over other methods. Every N AA crystal
is cold mounted. This avoids the partial or
complete destruction of the detecting qualities
by hot alloys, and makes the crystal removable for reversal
or refilling. Finally, the crystal is recessed as a protection in
handling.
N A A perfected meter-tested crystals are sold
by best jobbers and dealers, or sent postpaid by
mail for 60 cents. Send name of your dealer.

tr77Rturrnam ItOvrtve°

1748 East 12th Street
Cleveland, Ohio
Originators of tested instals in 1914.
Oldest and largest producers.
Pioneers in Radio Equipment in Ohio.

Genuine NewmanStern MeterTested Crystals are Sealed in this Style WoodBax

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY

48

The Best in Radio Equipment

-

^

f4:

It's INSULINE
\\

:,;

.-----E

5

1

,

'a:

ç,:.'

s

45 e

:,

weather won't affect it

,

In cold, rainy weather or hot, soggy weather
INSULINE performs consistently.
Radio
panels must not absorb moisture because water

INSULINE absorbed
conducts electricity.
5 /100 of one percent after immersion in distilled
water at 70° F. for 24 hours. If you want a
panel to give excellent service in good weather
and bad -ask for and get INSULINE
Insuline Panels in black, mahogany, anticapacity, or frieze finish, come y4ge thick in
all standard sizes. Any type of special
panel made up to specifications.
Drilled and engraved panels for all stand and circuits in stock.

t
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The largest exclu.
live panel house in
the world

Standard sizes at all good dealers!
Write for descriptive literature.

AND PARTS CORP
RADIO PANEL
(INSULATING COMPANY OF AMERICA)
59 WARREN

STREET

NEW YORK

WESTERN BRANCH

INSULATING CO. OF WISCONSIN, Madison, Wis.
[

DON'T SAY JUST

RUBBER, m"-- SAY INSULINE

[

A VERY POPULAR STYLE OF RADIO TABLE

Specifications- Hardwood,

rubbed mahogany or golden oak finish; height over all, 31
inches; size top 24 x 34 inches; drawer, with lock, size 4:10 x ISj¿ inches; battery cabi17
141,4
10
net, size
x
x
inches.
Prices -No. 30--R- Freight paid East of the Mississippi River, Cash With Order, $18.00.

RADIO CABINETS
Hardwood, mahogany finish. Hinged lid. Front rabbeted for panel. By selling these
direct to the customer, we are able to offer them at exceedingly low prices.
Prices postpaid East of the Mississippi River. Cash with order.
7 x 14
7 x 18

10 io.

10 in.

$3.00

3.25

a 21
7 it 24
7

10 in.
10 in.

$3.50
3.75

7 a 20
7 x 27

7x28

10 io.
9 in.

10 in.

$4.50
5.00 Neutrodyne
0.00

Rend for free catalogue of Radio Furniture.

No. 30 -R

Plenty of leg room
Weight crated 85

pounds

NOTE: Cut shows battery cabinet on left,
made with cabinet on right.

bud these are all

CABINETS IN ODD SIZES AT RIDICULOUS PRICES!
We have dieoontinued making these sires, and while they last you may have
them at these prima. Brand -new, rubbed mahogany finish, ready for use.

8'

a

7'

a

7' deep

8' x 10t4
7' deep
8' a 14 7' deep
6' 1 21' 1 10' deep

Just $1.50 each.

F. O. B. Hickory, N. C.

Cash with order -no
C. O. D.

THE SOUTHERN TOY CO., Hickory, North Carolina
All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATOR1
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An Innovation in
Tuners
For Broadcast or Short Wave

No Wonder

The B -T Low Loss Tuner scored an instant
success: It had the merit, otherwise it would
never have appeared.
Consider: 1st, A development in coil winding and
arrangement so effective that the full broadcast range
is covered with an 11 -plate B-T Condenser- Results:
Louder signals, more distant stations and greater
selectivity.
2nd, An adjustable untuned primary, one of those
things so simple no one thought of it -but it solves the
problem of varying local conditions.
3rd, An equally simple but efficient loss-proof frame.
4th, A family history beginning with the first 3circuit coupler and including nothing but original parts
-all leaders.
5th, A record of its own of being the first LOW LOSS
Broadcast or SHORT WAVE TUNER on the market.
You can't beat it For Broadcast 200 -565
For Short Wave 50-150

Price $5.00

Broadcasting sou to Shy meters. Short wave
work 5o to 15o meters.
(These ranges covered with B -T xi-plate
'Lifetime" Laboratory Condenser. ")

$5.00
P. S. If its a 5-tube set you want, read what
George Colman. Kedvale Ave., Chicago says:
Am getting wonderful results with the B-T
'Nameless.' With four Chicago stations and
Elgin going full blast I am puling in such stations as Louisville, Philadelphia. Detroit, Cincinnati, Davenport, Pittsburg Iowa City etc.
Rave had as many as 14 outside stations in an
evening, regardless of Chicago. The "Nameless"
is all that's claimed for it. Write for descriptive
folder.

Bremer -Tully "Lifetime" Condenser
Electrically Superior -Mechanically Beyond Comparison
150 m.m.f. 7

plates $4.25

250 m.m.f. 11 "
520 m.m.f. 23 "
800 m.m.f. 35 "

4.50
5.00
6.50

-

If you don't find this condenser better
send it back.
"20 Point" Folder tells the details. Write
for it.

The only Low Loss Straight line wave
length condenser.
Grounded rotor and frame.
Light -compact.
A bearing that has no equal in radio. It
can be adjusted without disturbing plate
alignment or changing capacity.
Exclusive B -T method of die casting insures perfect contacts and spacing to within
1 /1000 of an inch.
"Better Tuning" (now in 6th edition)
tells you why and shows you how. Complete instruction and diagrams for progressive construction from crystal to Reflex
and Radio Frequency circuits. Sent on
receipt of 10e.

Bremer -Tully Mfg. Co.
Aek '

534 S.

Canal St.

Chicago

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO

LABORATORY
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MEASURE
The voltages of your "A" and "B" Batteries from the panel of your set. Don't
let your Batteries run down.
Ç We were the first to introduce a
multiple reading instrument for the
panel of radio sets. The self- contained
multiple switch is a feature which we
have applied for patent.
Pal.
Pending

o.5í

Ç Fully described in our 15 -A Radio

Double and Triple Readings. SelfContained Multiple Switch

instrument catalog.

Order from Dealer

Jewell Electrical Instrument Co.
1650 Walnut St.
"25 Years Making

-

Good Instruments

performduCe

Static

on ANY wave length

Dodger

- from I5o to loo Meters
vg!Regardless of external conditions

The

Real
Wave Trap

In-

Opens

stantly
Absolutely
Vertical
Unusually
Sensitive

Formerly $10.50
Now reduced to

$9.00

The

FOLDING

loop

which RECORDS the proper directional setting
for any particular sta-

tion.

Jr

eAIl .Wave
DX Coupler
1on-Radiatig
1SHEPÇO:
e

Exclusive "Shepco" bankwound and tapped
primary and tapped secondary make the
"All Wave" Jr. supremely responsive to
ANY wavelength from 150 to 700 meters
in triple circuits and from 150 to 1,000
meters in single circuits. The ONLY coupler
which may be used in both single and triple
circuits. Permits building one tube receiver
with multi -tube distance, volume and selectivity. They're all local stations with an "All Wave"
Coupler.

For Jobbers' territory still open inquire of
C. M. HUNT, 50 Church St., New York, N. Y.

Mfrd. by MARION ELECTRICAL MFG. CO.
JERSEY CITY, N. J.
24 CLIFF ST.

6

efficient hook -ups

with every coupler

or sent for ten cents
to cover mailing.

advertised

in this magazine

At your radio deal -

$6
V

ers or sent prepaid
on receipt of

price.

Made and Fully Guaranteed by

SHEPARD- POTTER CO., Inc33 So. River St.

All apparatus

"_

P

Marion Compass Loop
The

Chicago

Plattsburgh.

N. Y

has been tested and approved by POPULAR RADIO LABORATORY

The Best in Radio Equipment

TIMBRETONE is the result of an inestigation instituted to determine whether
or not it was possible, in view of the electrical characteristics, to produce a Radio
Loud Speaker or Reproducer based on
correct acoustic principles.

ELECTRICALLY
Exhaustive tests made during the investigation established the fact that the
"Baldwin Unit," as employed in -Timbretone, is unequaled for sensitivity and
stability.

ACOUSTICALLY
WITH the October POPULAR RADIO

there is issued a protective buying
insurance that the Radio Public cannot fail
to appreciate.
Those of you who have spent good money
on an inferior article know well what it
means to see advertised in a reliable magazine an article which has been tested and
approved by experts-the fact that it appears in this magazine proves it to be of
merit.
We are proud to say that TIMBRE TONE, "The loud speaker that does what
the others advertise," has met this test and
beet approved.
We back the stand taken by POPULAR
RADIO and go it one better. If, after buying a TIMBRETONE Speaker, you are not
satisfied, return it and your money will be
refunded.
TIMBRETONE will be on display at
Booth 44, Third National Radio Exposition, Grand Central Palace, November 38, 1924.

Made in Hoosick Falls, N. Y.,
by the Timbretone Mfg. Co.

AU

The acoustic principles embodied in
Timbretone are as old as musical instruments, and new only as applied to a Radio
Loud Speaker, Timbretone. Every curve,
line and opening of Timbretone and the
manner of applying the Electrical Unit to
a sound chamber is a revolution in Radio
Loud Speaker construction.
This construction eliminates all metallic
noises and produces instead that mellow
quality which is possible only by the use
of wood of which Timbretone is constructed throughout.
The thousands of tests made show conclusively that acoustic principles hold first
place in a satisfactory Radio Loud Speaker.
and that the quality and characteristics of
the electrical unit are of vital importance.
By combining these necessary principles
and qualities, the manufacturers of Tim bretone have placed on the market a real
musical instrument; a Radio Loud Speaker
that will win its way into every home
where Radio Reception at its best is
sought; not only for its attractive appearance, but because it is a quality product
and an instrument that reproduces sound
is TIMBRETONE.
correctly
Sometimes changing the terminals will
improve reception.

-It

Timbretone is guaranteed to be mechanically perfect in every way and will be
replaced when this is not the case.
Packed in a specially made carton, it
will stand the trip through the mails.

apparatus advertised in this magazine has been tested and approved

by POPULAR RADIO LABORATORY
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TINNED

"COPPERWELD"

Success/
AMERICAN
BRAND

CONDENSERS

ANTENNA WIRE
Maintains the highest conductivity and
continues to ve'service, without stretching and breaking, under the most trying
conditions -long after other antenna materials are wrecked.

Recommended By the Largest
Radio Concerns In the World
of a million Copperweld Antennas in
service

COPPERWELD STEEL COMPANY
Chicago
San Francisco
Braddock P. 0., Rankin, Pa.

New York ..

BUY IT IN CARTONS

ùild your set
the AMPLFX

with
the

Save Money. Time, Trouble
No technical skill regrind
Drilled Panel and com par
Ainstructions with each kit.
mples Precision lust rumen:
all kits.
(in'ockaday Imp. (S tube) 556.50
Cockaday Imp. 3 tube) Is.St
Superdyse (4 tube).... 33.75
Neutrodyne (with Fada

worm
iDrie
Plate,
oniy$5 °O

Tobit

ias (3 Tube)
FREE: Kit Katalog

Praised by experts everywhere and acclaimed by the Public, the American Brand
Worm Dnve Vernier Condenser is the sensation of the radio world.
The highest ratio geared adjustment ever
developed on variable Condensers makes the
loss on the American Brand practically zero.
The price is no higher than of ordinary condensers. Ask your dealer to show you one.
If he can't do so, write for descriptive folder
and send us his name.

8 West Park St.
Factory

Newark, N. J.

45

7

33.50
P. '55

A.MPLEX INST,LAB.
88W Swazi N.Y.0

NOTE TO DEALER: If your jobber
can't supply you, write us-

American Brand Corporation

_rr°:r

tKITw

IU oto'

23

It

Registered U. S. Patent Office

AN IMPROVED AUDIO

In the Supertran the core laminations are mien

insulated with
th a special compound eliminating
howling
squealing so prevalent in ordinary
and

Philadelphia
33

s

Ittite for free literature
FORD MICA COMPANY, Inc.

East 8th Street

New Yods

Al! apparatus advert set in this magasine has been tested and approved by POPULAR RADIO LABORATORY
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GILFILLANNEUTRODYNE
iii

STYLE GN -1
in an artistic two-tone American Walnut cabinet h armonizing with any interior. Price
without loud speaker, A.
phones,tubes or batteries

Special and Original Features
The handsome cabinet of the GN -1 has space for. the 'B" battery and may be
entirely closed when not in use. The essential parts are segregated into three
panels with a door to each. It is a "straight
line" set,with loud speaker Jack and ground
antennae and "A" battery Posts at the
rear. It has a two -scale Voltmeter and
low loss Condensers of special design.
Parts for these sets are made in Gilfillan factories,
and assembled under supervision of Gilfillan engineers. The Gilfillan reputation assures a balanced
neutralized circuit of superior workmanship, giv.
ing clear and delightful reproduction of speech
and music from Radio Stations far and near.
Literature on request.

Style GNt-2 has the same NEUTRODYNE
construction and features in a smaller cabinet.
Price without loud speaker, tubes,
phones or batteries
`$P 14,0

Jobbers and dealers unite for special sales proposition

KANSAS CITY
2525 W.Penn Way.

GILFILLAN BROS. INC.

1815 W. 16th St., Los Angeles, Cal. NEW YORK CITY
225 W. 57th Street

i'v.perw^frgeä omsuree^"

uTRöpXNË
All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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How Long Will USL Radio Storage Batteries Last ?
A question without an answer.
We have yet to learn of one
wearing out. The first one -sold to a wireless operator in
February, 1913- operated nine years and ten months and was
then used for a reserve battery.
USL automobile batteries are noted for
their exceptionally long life. But USL radio
batteries with thick plates and wide separation are built to give much longer life than
is possible with automobile battery design.
And the expense for recharging them is
almost negligible.
USL engineers have worked faithfully in
the interest of perfect radio reception and
long battery life. They have attained remarkable success in both.
USL low prices will surprise you. See
your local USL service station.

USL Radio "A" Battery made
in 2, 4 and 6 volt sires 30-140
ampere hour capacitie..

USL Radio "B" Battery made in
24, 48 and 96 volt ai zee 4.500
milliampere hour nn rtes.

For Every

Radio Need

Sold from Coast to Coast by 7300 USL Battery Stations

U. S. LIGHT & HEAT CORP., Niagara Falls, N. Y.
A

Loudspeaker That Costs a
Million Dollars
Ne er heard of one? You've
got it now, except for/ one thing
-the Rhamstìne Needlephone.

That's
nservative estimate
of whatthe phonograph makers
in
perfecting
sound reprospent
duction without distortion; and
the Needlephone gives you all
removing
this advantage

f tke rreproducer.
The phonograph makers years

the needle

@i O COMPLETE
For

ago abandoned the metal diaphragm and perfected the mica
reproducer, to improve tones, nod
distort them.
Since it alone uses the phonograph reproducer only the

STINE*
;tFdiWITHCOÄ° RHAM
N EEDLEPHONE
adapter.

can give you all the advantages of the phonograph. It is as
big a step ahead of the phonograph loudspeaker which
replaces the phonograph reproducer as that unit was over the
old loudspeaker with a tin horn. It alone takes full advantage of phonograph perfection.

c

RADIO`
FARAWA
_-,

2950

Gets stations )
Far and near
oud and Clear

c

Ì

FARAWAY Radio Sen

(

are amning values at Saoula pelee.
from
to Frisco-loud and eies,
der New
dry
r
or orate batteries. Beautiful
cabinet finished In mahogany with new platlnumflnnbed panel.
StTISFACf ON GUARANTEED. Don't pay Slit to SISO. Write
for out mony_amine Man and literature.

Ort`
pers

Set

want. you to prove them at his
rink. Send the coupon. par on delivery, and try it with your own .rat
your own phonograph. Try it with a soft needle on local broadcast
iad and see what real mellowness b. Try it with loud needle end s.
standard of perfect areplietationwlthbolume and without metallic
abwyourThan if it la not better than your former beat, we'll gladly refund
ed day-yoi need the beet for summer reception.

.

2 -Tube Set
4-Tube Set

e

.n

TIIE FARAWAY RADIO CO..654

W.

/

`
/

S29.50
59.50

Dealers - Agents: wrueaipoyiunl.ná %niiorY

`
Vui 41y.

/

THIRD ST., CINCINNATI. O.

FTM
1

Take No Risk-Send No Money
Rbuntine° backs up these claims

.

tans

and

n

PREPAID

.

J. Thos. Rhamstine*

Woodbridge at Beaubien, Detroit. Michigan
Send me the Needlephone. I'll pay the postman fro. upon
its arrival. Ìt is distinctly understood I may return it if I
desire, within s days and receive a refund in full.
Name
Address

' Radio and Piet-meal Products

F-

Install this steel aerial mast for greater range
and better results. Neat, substantial construc-

tion. 20 Ft. Mast, $10. 40 Ft. Mast, $25.
60 Ft. Mast, $45. Freight prepaid if remittance is sent with order -otherwise C, O. D.

Write for circular.

S.W. HULL & CO., 2048 East 79th Street, CLEVELAND, O.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Users call it
"The most sensitive and most
.
perfectly stabilized set"

..

The new Telos Kit
gives you: (1) three
years, the Telostages of Telos tuned
monic circuit has
R.F.; (2) two stages
remained basically unof resistance coupled
changed. It is the only
A.F.; (3) either crystal
important circuit which
or V.T. detector. Either
has proved itself over
U.V. 199 or D.V.3 tubes
such a period of years.
may be used. And an
The first to build
Telos sets were engineers and experi- important refinement has been inenced fans who make it a point to troduced that greatly simplifies tunbuild every kind of set. These au- ing-the "UNICONTROL" (patents
thorities call the Telosset "the most pending). This is a device whereby
sensitive and perfectly stabilized set all tuning dials may be operated
simultaneously to get your station;
in the market to- day."
And yet, their experience with then independently for the finer
Telos has been limited to two stages adjustments.
The Telos Kit is thoroughly deof Telos tuned R.F. amplification.
Now, with the new Telos kit, it is scribed and illustrated in the new
possible for anyone with the slightest booklet just off the press. It is free,
mechanical bent to build a set, in one but distribution is limited to those
afternoon, that far exceeds any- who really want to build a better set.
Use the coupon below for your copy.
thing these first users could do.

FOR nearly three

Telos

Danziger -Jones, Inc.,
Dept. A, 25 Waverly Place,
New York, N. Y.

Radio

-1

Send me a copy at once of your new booklet
describing the Telos Kit.

Name
Address

L
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LOMBARDI GROUNDED
ROTOR CONDENSER

THE SEASON
IS ON

IMPROVE YOUR SET
BY USING LOW LOSS

RayCoilS
An accurate, attractive condenser of moderate
dimensions with the following special features:
Lowest dielectric losses.
Pigtail connection and stop.
Geared Vernier action, that takes any size dial.
45 degree tapered bearing and ball and thrust

type with adjustable spring tension (Patented)
Aluminum end brackets and plates and accurate
spacing.
Tested by Yale Laboratory to be one of the
beet.
Actual test sent on request.
Condensers furnished plain or geared Vernier or
with Vernier dial.
Literature sent on request

THE LOMBARDI RADIO MFG. CO.
71

RayCoilS "A" for Reinartz, Ray
CoilS "B" for RCS and Ultra Audion
Circuits, RayCoilS "C" for RCS, Ultra
Audion and Tuned Radio Frequency
Circuits. RayCoilS "D" for Tuned
Radio Frequency and Neutralizing
Circuits of 4, 5 and 6 Tubes. Ray
CoilS "E" for Reflex Circuits.
Circuit with or without
Radio Frequency for Simplicity in operation and results. Not equalled by any
set for volume and distance.
Use the RCS

A =$2.50
B = 2.00

C= 2.00
D = 2.00

E = 2.00

RADIO CO.
S. HAMMER
Brooklyn, New York
Ave.
305

WE

Atkins

SPECIALIZE IN COCKADAY KITS
FREEGENUINE BAKELITE PANEL

Drilled and engraved, worth $8.00
with all orders for the Cockaday 5 -Tube Improved
Four -Circuit Tuner Kit received up to November 1st.

For list of Genuine or Specified Parts and
Prices see Previous Issues of this Magazine or get our catalog.
COCKADAY 5 -Tube
IMPROVED FOUR CIRCUIT TUNER
Wired complete in Genuine Mahogany Cabinet, Price $85.00

WE 'HAVE IN STOCK

Coils in Separate Box

With Wiring Diagram
Working Blue Prints of four sheets

12 a 18 of all
standard circuits, as Variometer Hookup, Reinartz
one and three tube, R.C.S. three and four tube and
A.C.S. five tube Tuned Radio Frequency, so cents
a

MINERVA ST., DERBY, CONN.

Hammarlund Condenser.
Superdyne Coil.
Amperitea
Precise Transformers

N. Y. Coil Fixed Condensers

Ambassador Coils
A merar
Transformers
Improved Jacks
Electrad Cridleaka
Cardwell Condensers

/

/ I/// /

Drilled t Panels

Amaco

Rheostats

Ptencio-

Ordere over 65.00 Shipped Prepaid. Money Ordere or C.O.D. One -third mu,t
accompany all C.O.D. ordere. Not insured unteninsurance Charges included.

set.

, Howard,
alto carry complete line of C
Kellogg, Modern, All- American and Trimm
Il your dealer causal supply you, tee will mail direct

We

R. C. SCHOONHOVEN
Major

310 SENECA ST.

Q. M. R. C.

ELGIN, ILL.

l'..dle
1)

0

"Pa

...411

LQ St" 11

INSIST ON THE SILVER
PLATED AIR CONDENSER
I FOR YOUR RADIO SET

11

k
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Bestone
V-60
"The
ci4riftocrat of 'Radio"

PERFECT TONE

VOLUME- DISTANCE
SIMPLICITY OF OPERATION
NO WHISTLE -NO DISTORTION
5

TUBES NON -REGENERATIVE
Write for Particulars

Manufactured and Guaranteed by

Henry Hyman & Company, Inc,
Austin Ave
Chicago

476 Broadway

212 W.

New York

Manufacturers of the Complete
Bestone Line of Quality Parts

In beautiful distinctive
cabinet, with built -in loudspeaker and battery compartments.

$1655
Same receiver in other cabinet without loudspeaker.

$115

h\

rin the &tterEomes
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A New Five Tube Radio
Set rightfully called "The
Golden Rule Receiver"

AA

A

,

A
A

A
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Good

Set"

TOUR DEALER OR WRITE US

BeI -Tone
Radio
Menufec turert

Co.

161 -167 Jamaica Ave.. Bklyn.,N.Y

ñ

¡Air,;>,ote

n

^
n

RUF
THE NEW PERFECTED

v
y

,al
ro

t

A
v
ÿ

Ask your dealer or write to to for
complete literature. It's interesting.

V

a

Bel -Tone Mounted Binding
Poste
$1

a

Price $125

V
Y

Make

$5
(or molded of Genuine Radice)

AS

In the Electrola the 5 tubes require
only five milliamperes of plate current
meaning very long life for the "B" Batteries. Other receivers require from 20
to 30 milliamperes.
In the Electrola the tubes require only
3
filament potential meaning excepptionally long life as well as minimum
"A" Battery consumption and even the
use of dry batteries with UV 201A or
similar tubes.
The Electrola, made of only the very
best material -each part being coordinated with every other -will bring in
even the most distant stations with a
sweetness and clarity of tone that is
unrivalled by any other receiver.

^

LL BEL -TONE units are
"Good Parts." Every
item is made and assembled
under the hawk -like eyes of
precision inspection. A n d
BEL -TONE units can be unconditionally guarantee d
because only the best materials are used in their make up.

Bel -Tone Variometer...

Efficiency
r^,

se

(Coupler and Plate coil). .$7
Bet -Tone V ariocoupl er ... $ 5

n

^

r

Bel-Tone Headliners
Bel -Tone Kit for Superdyne,

Because there are no fussy neutralizing condensers, no loss producing
potentiometers, and it is non - oscillating
as well as non -radiating.

^

"Good Partis

Crystal Rectifier with Platinum Contact.
For Reflex and Crystal Sets

With Many Added Refinement..
A real precision instrument scientifically designed and accurately
conetructed. A dependable, long lasting, easy mounted eemb
fixed crystal doctor. using platinum contort that cannot oxidise.

EVERY BUYER A BOOSTER

The American Specialty,Co.
Bridgeport, Conn.

Y
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AT ALL DEALERS. i1.35
R -U-F Rough Wonder Crystal.
o

V

R -U -F PRODUCTS
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Bent postpaid

CO., 292 Liberty Avenue. Brooklyn.

N. Y.
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METALECTRIC SOLDERING IRON
"Accepted as the logical solution to radio
problems by leading amateurs, manufacturers,
and Governmental departments."
Write for descriptive literature.
Post Electric Co.

AU

(.412,n)
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(1k First Set to Operak
Oise,yor

electric
,.,,íght

714thout Batteries

Socket

Radio as Convenient
as Your Telephone

r

THE first receiver to operate at maximum efficiency without
"A" and "B" batteries-THE MU-RAD MA -20. .
Just plug into your electric light socket. Avoids the heavy expense,
unsightliness and inconvenience- of "A" and "B" batteries and
battery chargers. The MA -20 RECEIVER'with the MU -RAD
RECTO- FILTER does away with these former handicaps.
The ultimate in simplicity. Especially designed for high selectivity
so that powerful local stations cari be tuned out while receiving
distant programs. Tuning on all three dials always the same.
Where alternating current is not available batteries can be used as
with any other set.
A new circuit-new in all its principles. Five tubes, non-oscillating,
non -radiating. $185
¡nit.
See our advertisement in this issue of the MU -RAD RECTO -FILTER-a power
Write for Literature!

Mu -RAD

U-

LABORATORIES, INC.

809 FIFTH AYE., ASBURY PARK, N. J.

\VI{i,,.
1vÍÁ %2ò

he New

ECIIVER
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UTILITY SUPPLY COMPANY

PYREX411- Weather Insulators
Antenna collect mighty
little radio energy at best.
If the antenna insulators
are leaky of course you can't
get distance or good reception.

12

Reasons-For

PYREX

Antenna Insulators
1.

Give stronger signals.

_.

From Factory to User

High Grade Radio Cabinets. sturdy built and One looking. Built
from select genuine black walnut or birch. Elegantly finished.
Tops on all cabinets hinged. Fronts of cabinets arerabbeted to take
panel. Walnut cabinets have continuous plano hinges and 11d
holders. Birch cabinets have regular hinges. (No lid holders.)
Walnut cabinets finished in French walnut. Birch cabinets finished
In Adam brown mahogany. (Panels not included.) Money back
if not satisfied.
Monarch
D.Luse
Black
Black
Birch
For
Walnut
Walnut
Dom
Ne
Bass
Panel
'

13.17

2. Bring in greatest distance.

Insure no leakage losses.
Have strain resistance over 450 Ib.
Have super-smooth surface.
Collect no dust or soot.
Rain can wash thoroughly.
Absorb no water.
Retain no surface moisture.
Small phase angle difference (0.25 °)
Made stronger to stand rough handling.
Used by the Navy and other Government Departments.
PYREX Antenna Insulators are used under severest conditions by United States Coast Guard Service.Their phase angle difference does not change
appreciably with various wave lengths. Their
structure is continuously uniform, not relying
on a glazed surface for insulating properties.
To insure best results make sure your set is
equipped with PYREX Broadcast Antenna Insulators. Retail at 45c.
3.

4.
5.
6.
7.
8.
. 9.
10.
11.
12.

8z 10h
6x 14
6i21
7x12
7z14

.7z18
a 21
7

a 24
Tx 28

812.75

7'
7'
7'
7'

7'
7'

9 x 24
12 x 14
12 z 21

64.66

35
2.80

5.45
5.90

3.25

6.00

5.00

7.25
7.80
8.50

5.25
6.00

9.50
10.00

3.60
4.10
4.75

7

7z27
7z28
7x30
7x28
7z27
7x30
9x14
9x21

.5

2.75

7'

7'
7'
7'
10'
0'
10'
10'
10'
8'
10'
10'
10'

65 .25

10'
10'

4.25
4.75

6.50
6.75
7.00
6.00
3.95
5.00

6.00

Industrial Division

CORNING

-

-

NEW YORK

5.50

190.00

11.00
10.00
10.50
11.50
12.00
12.50
12.50

9 .80
10.75

11.50

12.00
11.50
7.70
9.50
7.00

7.000

10.50

9.50

100.5000

Mounting Boards all sizes In stock.
F. O. B., Milwaukee. Wis.
Circular showing our complete line sent on rreequest.
Our Utility Beauty Cabinets are really helotllul
Our Monarch cabinets are the best obtainable.
UTILITY SUPPLY COMPANY
439443 27th Street. Milwaukee. WI,.

7

erg

rlitET+

yO

Inquiries from jobbers invited

CORNING GLASS WORKS

84.40
5.35
6.20
6.80
6.50
6.70
6.80
7.40
8.00
8.50

SOCKET
FLOATS

40

ON

RUBBER
PATENT.
PLNDMO

Rubber
'Cushion
Base

MODEL B

"199"

This final improvement in Vacuum Tube Sockets
is to protect Tubes from mechanical vibrations and
!lacks, which cause distortions and many of the noises
in phones, especially when amplified. Furthermore,
a sudden jar or shock has caused the parting of many

an incandescent filament.

Model A for Standard Base Tubes, 81.25; Model B for
Small Base Tubes UV -199. El 00 postpaid. Send checks or
money orders.
DEALERS-Write for circular and discounts.)

ILLINOIS RADIO CO.
AU
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Editorial Friends of
`4 MOZART 13
GRAND
'

GD

-Qvt,,tÇ.

HROUGH the radio business we have made a host of new
friends in almost every part of the world and naturally
none of these are more highly esteemed by us than those editorially associated with this country's newspapers, and other
publications. May we quote from another letter received just
prior to going to press with this ad:

T

"The reproducer ordered from you arrived in good shape and
Have had
1 desire to express my surprise at the results.
little trouble getting stations in Chicago, New York, St.
Louis, Cincinnati, Pittsburgh, Dallas, Miami, Tampa, Charlotte, Milwaukee, Jefferson City, Davenport, Atlanta,
Havana, and others on the loud speaker which reproduced
the music and human voice almost perfectly."
(Signed) J. P. Leggett, in charge Sports and Radio Dept.,
The Macon News, Macon, Ga.

PRICES F. O. B. Factory.

Reproducer complete in black and gold crocodile finish with (gold plated)
polarity indicating cord
New Model in black rubber finish with nickel plated unit as above
bred
Unit only with polarity- indicating cord. gold
Unit only with pstladty- indicating cord, nickel ,tinted
Shipping weight of reproducer, 8 Iba. ( appuri.)
Dimensions-- Diameter of bell la ". Length and height of -r all; 12 ".
No extra Batteries required.
Direct from the factory or through your dealer.

unit and

St

to.00
5.00

4.00

(Radio Division)

The MOZART GRAND CO.
Manufacturers of Fine Instruments

Newark, N. J.

U. S. A.
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THE UNIVERSAL

Sp1Tiibe Kises

RADJO

CRYSTAL DETECTOR
The LAST WORD for Crystal and Reflex circuits

Screen -

prevents losing

sensitive spot.

Micrometer
feature permits
finest adjustment.
Destproof Casing-

Window allows
inspection of
mineral
(Pat. Pending)

Can be mounted on table; on front of panel;
or INSIDE of panel with only
knob projecting
Furnished in either Cat -whisker or ZinciteTellurium type

1

PRICE (either type) $1.50

N
RA-TOIlE SOCKET
B

CLICLEARER RADIO TONE

Shock absorbing. Tube holding element "floats" on perfectly balanced
springs. Takes up all jar and mechanical vibrations which interfere with
clear reproduction. A vital necessity
for and used by leading makers of
portable sets. Made of molded Bakelite. Underside of base provided with
smooth bosses for accurate mounting.

Crystal- mounted in cup with screen -2S cents'
At your Dealer or direct from us
Jobbers write for attractive proposition

ELECTRIC CITY NOVELTY & MFG. CO.
NEW YORK

SCHENECTADY

SIMPLEX
D

UNER

Contact springs keep tube prongs
clean. In two sizes, for standard and

NEW 1925
MODEL

W -199, etc., tubes.

Benjamin
RADIO - BATTERY
SWITCH
Lightest and neatest switch
made. Requires only % -inch hole
in paneL Requires no washers.
Only one adjustment necessary.
The push-pull single contact features give positive contact. When
it's in it's off, avoiding accidental
cutting in of battery.
Ash pour dealer, or send us his name and
address and we will supply you through him

I

BENJAMIN ELECTRIC MFG. CO.
847 W. Jackson Blvd., Chicago.
247 W.

[7th St.

New York

Howard St.
San Francisco

580

Spiral Wound Moulded Rotor

high quality tuner specially designed for the
Three -Circuit Untuned Primary Circuit. Unexcelled
for long distance and extremely selective. Good volume. No soldering required.
A

$3.S0 -at Reliable Radio Stores
SIMPLEX RADIO CO. (Mfrs.) PHILADELPHIA, PA.

SAW YOUR OWN PANELS

Cut them accurately to size in a few seconds with a

Boice-Crane Junior Saw
Saws, sands, grinds, tenons, rab.
bota and many other operations
with ease and accuracy. saws
Special blades cut
I di' stock.
bakelite. Extension guide acmod
panels 24' wide.

Driven by

Yl or Y h.p. motor
attached to any light socket.
Write for descriptive folder on
bench saws. drills, band scan.
leisste. and motor..

W. B. &
Dept. 910
.411

BOICE
J. E.Toledo,

apparatus advertised in this magazine has been tested and approved by
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TRF-50

AGNÄYOX

(as illustrated)

A 5-tube tuned radio
frequency receiverwith
built-in Magnavox Reproducer unit which
consumes no battery.

Cabinet measures:
height, 144 in.; length,

/

M

20% in.; depth,18 in.
Without tubes or batteries . . $150.00

TRF -5
This is identical with
the above but encased
in smaller cabinet without built -in Reproducer. Cabinet measures: height, 9Y8 in.;
length, 20% in.; depth,
14% in.
Without tubes,batteries
or reproducer $125.00

63

New Broadcast Receivers combining supreme
efficiency, convenience and beauty

at last is the perfected instrument
permitting you to enjoy simultaneously the most desirable elements of broadcast reception.
Three decisive advantages go with the
Magnavox: unequalled simplicity of control,
reproduction of exceptional clearness
handsomely carved period cabinets.
WERE

-

Magnavox Radio Receivers, Vacuum Tubes, Reproducers, Power Amplifiers, and Combination Seis are
sold by reliable dealers everywhere

THE MAGNAVOX CO., OAKLAND, CALIF.
San Francisco: 274 Brannan Street
New York: 350 W. 31st Street
Toronto, Montreal, Winnipeg
Perkins
Electric
Limited,
Canadian Distributors:

IOR
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Sickles
Diamond
Weave Coils

Tuned Transformer Coil No. 14
Price $2.00

Patented Aug.

21. 1923

Sickles coils are producing extraordinary results in thousands
of home -built radio sets. Their performance has set a new
standard for coil efficiency.

Knockout Reflex Coil No. 8
Price $4.00 a Pair

You can secure these same results by placing Sickles Diamond
Weave Coils in your own set. They are also to be found in
many of the leading factory-built sets on the market. Look
for the Sickles name when buying.
We make tuning coils for every popular circuit, and welcome an opportunity to quote manufacturers on special coils.

The F. W. Sickles Co.
Worthington Street
339

Diamond Weave V ariocoupler No.
Price $4.50

11

SPRINGFIELD, MASS.

HAMMARLUND
VERNIER

VARIABLE

EASTERN COIL SETS
COCKADAY
CIRCUIT

Lhë

CONDENSER
and

Will Increase Your Range

are the

Standard,
and in

Volume

ELIMINATES INTERFERENCE

Universal
Use

due to their
Proved
Efficiency
in this
wonder

circuit

(4

Circuit Tuner)

Mi ie as per specifications of Mr. Cockaday,
Patented

"Just

Model
..B

Be Sure
It's a Hammarlund"
Rotor grounded to frame
bearings
Adjustable
ping contacts
( s) Double
(7) Takes any sise dial
Write for New and Interesting Folder

(s) Lowest losses (too small
to measure)
(2) Micrometer Vernier
(.3) Soldered brass plates

((((s)

HAMMARLUND MFG. CO.
144 -146 W. 18th Street, New York
Canadian Representatives
RADIO LIMITED, Montreal, Que.

"D"

Coil

ba,,k- wound.
Complete assembled Set of B. C and D Coils on GENUINE
BAKELITE TUBING, wound with 818 double $
CC
silk
covered wire.
Original and new improved hook -ups with material
lists FREE with each set of coils.

4sJ

.

22

EASTERN COIL CORP.

Warren Street,

Dept. P. R. NEW YORK, N.Y.

FAHNESTOCK CLIPS'

"Popular Wherever Radio Is Used"
14 Sizes

in Beautiful Display Case.

Dealers write for big money,

making proposition.

FAHNESTOCK ELECTRIC CO.
Long Island City, L.

1.
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ghePONY EXPRESS OF TODAY
>r

-ax:

ISTANCE covered in record time while
News reall the world wondered.
ceived in one part of the country only
Better -Costley
a. few weeks after it was sent from another.
Radio Products
That was the pony express.
To -day, news, messages, entertainmentall are instantly brought from all over the
Crosley
land right to your home by the Pony Express
Trirdyn
of the air -Crosley Radio Receivers. New
3R3
York hears California. Florida listens to
$65.00
Hawaii. Canada converses with Mexico.
lification. regeneration.
ncyy
The
Trirdyn R Incorporating radio
with
the
North Dakota keeps in close touch
D es and additional audio frequency e mpllftcatienwill, with only thrtubes,
MacMillan expedition at the North Pole. tune through local broaldcastingtobring In long distantStations onWillthe loud
Such are the daily performances of Crosley speaker. OTHER CROSLEYS EACH A LEADER IN ITS LINE
tube Crosley 50. The regenerative set with which Leonard Weeks of
Receivers as told by hundreds of unsolicited One
Minot, N. D. kept almost daily touch with the MeeMilllan Expedition at the
North Pole. Money cannot buy better radio value
$10.60
letters from happy users.
just
Crosley SI.
selling radio recregenerative world. Represents
becameeOthe
At bringing in distant stations in a clear, wonderful
radio value.
set
Crosley
enjoyable manner, Crosley Instruments, each Three
ttor and
Magee of audio
ud oo frequency
detector
eplificaation. rGives loud
all conditions
volume
tially
speaker
on
distant
stations
under
E30.00
themselves
in its own class, have proven
Aires waivers are wuñouraeeeseorfa
unexcelled. Yet they are the lowest priced
radio receivers ever offered.
M Cmvrr°waÑ omvrr ev.
For satisfactory results, real radio value,
¡3!
you can't beat a Crosley.
Listen In On a Crosley Before You Buy
For Sale By Good Dealers Everywhere
THE CROSLEY RADIO CORPORATION
Powel Crosley, Jr., President
1016 Alfred St.
Cincinnati, O.

D

S

frreeep

S

a

s

RR

e

/I
i

MAIL THIS COUPON TODAY
The Crawley Radio Corporation,
1016 Alfred Sc., Cincinnati. O.
Géntlemem Please mail me free of charge your complete catalog of
Crosley inatnrmenu and paru together with booklet
ended "The Simplicity of Radio ".

!%

<(
Name

__Ja

Address
I
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Ah! That's a
different Condenser

UNITY

$1.50

Electric Soldering Iron

Guaranteed!

HOURS of continuous service have failed to overheat the new Unity Electric Soldering Iron. It s
built on the same principle as a flat -iron. Heating element (in tip -not behind it) is air-tight compressed
can't burn nut. Light weight, well balanced, specially
designed for difficult intricate wiring.
just look at the price!

100

-

-And

UNITY
With

RHEOSTAT
Switch!
only continuous-wire vernier
THE
rheostat- unique cut-out switch
permits tube being turned on or off at
any point without changing adiustntent.
All Resistances $2.00

Write for FREE BOOKLET
On "Tube Control" prepared by
E.
Jenkins. engineer station W. G. N. Shows
what proper tube control means to the selectivity and quality of a receiving set.

UNITY MPG. CO.224 N. Halsted St., CHICAGO
New York Office, C. M. HUNT, So Church St.

Vernier Rheostat

Standard Radio
Co.
Tube
"Standard"

THIS

RATU
MFC
T
CO.

ß1T. PENAN
sfOWNN+J

apj

Moulded Seal
peering on every
original singlehole

mounting,

low-

loss, unconditionally guaranteed
Condenser

Remember folks, with
Rathbun Condensers you
You
drill one hole only.
can't ruin the panel. They
eliminate the possibility of
mounting screws, pulling
plates out of alignment.
They are interchangeable in
the same hole, except the
So
No. 3 Plate Vernier.
alterations in the circuit arc
made very easy.
Examine them at your
dealers or write (mention
POPULAR RADIO) for complete details. Prices "3 to
43 Plates" -$1.00 to $6.00.

Rathbun Manufacturing
Company, Inc.,
N. Y.

Jamestown,

reu tt N
ri1
11iJV
SUPERIOR CONDENSERS

RL, A

T T

MOLNTING

guarantee is your protection.
The
All types of Radio Tubes repaired.
W. 0:11 or 12
U. V.-I99 or C.-299

c.-It

or

$2.25

12

U. V.-210A or C.-301A
D. V.-2
D. V. -1
U. V. -200 or 201
C. -300 or 301

Every Tube Guaranteed
New Standard Tubes 83.00
Discounts to Agents and Dealers
Orders Mailed Parcel Post C. O. D.
STANDARD RADIO TUBE CO.,
Newark, N. J.
273 Plane St.,

CRESCENT LAVITE RESISTANCES
LIST

12,000
48.OÚ0

50.000
100,000

$1.50

01 ns.

drSpecial

Sizes to Order

mad°

Dealers write for discount
Wr
tl MnA
laMl.
CRESCENT RADIO SUPPLY CO. 1.3 -5 Liberty St., Jamaica, N. Y.

Ask Your Dealer to
show you the Remarkable

HOWARD NEUTRODYNE RECEIVER
Licensed under Hareltine Patent.

Illustrated Folder
HOWARD RADIO CO.
4248 N. Western Ave.
Chicago, II!.
Send for
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Quality- Easily Recognized

The Ideal 30 K. C.
TRANSFORMER
For Use in the
Superheterodyne
and Long Wave

,I.

GENERAL RADIO CO
CAMBRIDGE;MASS.
PR

Reception

7

1

Shielded
Electrostatically

and
Electromagnetic ally

THE successful operation of a Superheterodyne depends largely
upon the 'efficiency of its medium frequency transformers.
The GENERAL RADIO TYPE 271 M.F. Transformer was designed specifically for amplification of medium frequencies. It is
not an adaptation of a radio or an audio frequency transformer, but
It is
is distinctly a medium frequency amplifying transformer.
shielded both electrostatically and electromagnetically,.
The working range is from 7,000 to 12,500 meters with a peak frequency of 10,000 meters (30 K.C.)
In Superheterodyne sets four of these transformers may be used
with excellent results without a tuned output transformer.

Price $5.00
h

Sold by Good Radio Dealers Everywhere
GENERAL RADIO Co

C
Mass.

GENERAL RADIO
Cambrid e;

`

--Cambridge.Mass
U:S.A.

Ask your dealer or write for our new folder

Quality Amplification

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Pocket Type and Panel Type

Panel Type Meter

You may have exercised extreme care in the selection
of your radio apparatus, but have you thought of the
importance of dependable meters ?
Think what it would mean to drive a car not knowing
whether your generator was charging. It's just as important -and more so -in the radio field, to know
conditions of your set and batteries.
Protect your tubes from premature burn -outs with
Sterling Panel Type Meters. Movement is of magnetic
type. Flush Mounted. Very attractive. ,Ammeter

Ammeters $4.00
Voltmeters $4.00 and $5.00

Pocket Meter

-

.type for every need
a need for every type.
,Prices $1.00 to $4.00

TA

and Voltmeters.
For radio "A","B" and "C "batteries, dry or; storage.
there is a specific Sterling pocket meter in which You
can place explicit confidence.
-

Look for the name Sterling.

The

STERLING MFG. COMPANY

2843 Prospect Ave.

-

Cleveland; O.

Complete
FREE
RADIO CATALOG

FREE

12
24

Just send your name.

Celle

Vol.

Rubber
Case

SPECIAL
INTRODUCTORY PRICE

For a limited time only, and to introduce this
Radio Battery to
new and superior Storage
the Public, we are selling it for $4.00. Regular
is
save
Price
$6.00.
You
$2.00 by ordering
Retail
NOW. A finer battery cannot be built than the

B'

`B" Battery
World Storage
CELLS-24

VOLTS)
(12
To ten million heroes with Radio Seta-and to countless mil.
Bat Ilona of prospective buyers -this WORLD Storage
battery
and performance brings new
(heof
itself in a
weeksance.
will isst for years and tan be recharged at negligible cost.
And you sass MOO by ordering now.

R'

Battery so°táfNXes°e72:é
A Superior
plenty
heavy

t 2Exin heavyglanseya em alloww ready observaaeidcirculation.
tion
charge and prevent leakage and seepage of current.
voltage.
olfds ita charge while idle. at constantdistance
reception.
You will find thl. battery boon to long
It does many with a great many noises so often blamed on
static." Neil your order today.

SEND NO MONEY

Just stato number of batteries wanted and we will ship dar
OFFER: 4 batteries in serie. ISO
order is received.
batteries.
Fay Expressman after
order.oSend
reontidicount for h full
140W and nave 82.00.

io

WORLD BATTERY COMPANY
Makers of Ow famous World Radio "A Storage Ballet',
1219 S. Wabash Ave., Dept. 77, Chicago, Ill.

BAVE $2.00 BY ORDERING NOSY
All apparatus advertised in this magazine has been

No .postage.
Let us surprise you with our amazing
values of all the up -to -date radio
apparatus.
We specialize in all COCKADAY
hook -ups. Our kits are made up of
the parts exactly as specified by Mr.
Cockaday. We carry in stock the
Cockaday improved four -circuit tuner
with push -pull amplifier, one, three
and five tube kits.
Also super heterodyne, neutrodyne
Reinartz, Erla, Acme reflex and other
circuits.
Get your radio.apparatus at'ourwholesale cut -rate prices.
WHOLESALE RADIO SERVICE CO.

9 Church St., Dept. P.
New York City

tes ed and approved by POPULAR RADIO LABORATORY
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BENJAMIN FRANKLIN
JUNE,
FRANKLIN by his famous kite
experiment, proving lightning
an electrical phenomena, and
conceiving the idea of plus and
minus charges, was an important
contributor among the many discoverers who paved the way for
RADIO.
Holtzer-Cabot, over a period of
thirty -five years has made many advancements in the development of

1752

intricate electrical apparatus for reproducing sound waves.
Holtzer-Cabot Loud Speakers and
Headphones have many superior
technical features not found in other
makes which become quite apparent
when you make a comparison test.
Ask your dealer to let you try
Holtzer -Cabot Loud Speaker, Phonograph Attachment or Headset.
The results will speak for themselves.

Holtzer -Cabot Loud :Speaker
Loud Speaker Phonograph Attachment
No. 2 Universal Head Phones
No. 4 National Head Phones
WRITE FOR BOOKLET

THE HOLTZER125

0

Street
BOSTON,

Amory

Department P. R.

ELECTRIC CO.
6161-65 South State St.

CHICAGO

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO
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KO
J

FOR

BETTER

fggt

AO

The most important Item In
Radio Soldering is the Soldering Flux. Use NOKORODE.
Its use. with a good 50-50
Bolder Insures against poorly
soldered Joints, which no matter how careful you have been
In buying material. and In
your assembling, will greatly
lessen the efficiency of your
set. Professional Radlotrlclans use NOKORODE. Your
dialer will supply YOU.

The most important
operation In the construction of a Radio
Set is making the
connectio s. Many
an otherwise good set
has been totally
ruined by workers
who fall In soldering
joints."
-From Providence
Sunday Journal.

woo careful
purchasers select

Every day,

MAR -CO STA -PUTS
famous plugs
that do everything you
expect, yet cost but
40 cents! Now improved and strengthened, STA-PUT is
the outstanding plug

-the

value.

Get Stations You
Never Got Before

E- Z `TOON
(EASY TUNE)

RADIO DIALS

Smooth easy movement, no back lash, no
The compact, leak-proof construction,
and the amazingly smooth, easy operation, of MAR-CO neutralizing condensers works wonders in all radio
frequency circuits. Perfect neutralizing
of tube capacity for $1.25.

cogs or gears. Simple
to ,put on. Take off
your old dial, slip on an
E -Z -Toon and tighten
the set screw. A dial
Ratio of 50 to 1 gives

you vernier adjustment
never obtainable before. Ask your dealer.
If he can't súpply,write
us.

E -Z -TOON

3"
4"

$2.00
$2.25

Write for

illustrated
folder.

Radio Co.

3236 W. Washington St., Indianapolis, Ind.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO
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Anyone can
tse a storage
battery now

CHARGING a storage battery
ten years ago was a task
needing expensive apparatus and
the services of a specialist. To-

day, anyone can do it in the home.
No knowledge of electricity is
needed. It can be done economically, simply, automatically, with

c?he New eSilent
110MoL E GER
just as more than 200,000 satisfied

users of Homchargers are doing
right now.
If you are one of the many who
envy the results of storage battery
tubes but think you can't enjoy
them unless you are a battery expert, go right out now and buy
these tubes, a battery and a Gold
Seal Homcharger.
Here's all you have to do to
maintain a storage battery: add a
little water once in a while (your
eye will tell you when) ; charge it
regularly. To use the Homcharger,
screw a plug in any lamp socket,
slip two spring clips, over the battery terminals, go to bed and forget about it. Next morning the

battery is charged.

What could

be easier?
The Gold Seal Homclmrgersimple, efficient, dependable, quick.

Cannot injure battery, furnishings,
anything or anybody. Handsome,
finished in mahogany -red and gold.
Approved by Fire Insurance
Underwriters. Unqualifiedly guaranteed. Only one moving part, replaceable for $1 after thousands
of hours of use. Silent -its faint
hum cannot be heard in the next
room.

Popularly priced; buy it at your
dealer's for $18.50 complete; $26.00
in Canada. For radio at its best, use
storage battery tubes, any good battery and the Gold Seal Homcharger.
FREE! Send for our interesting free booklet, "The
Secret of Distance and Volume in Radio," containing valuable information on this subject and fully
describing the GOLD SEAL HOMCHARGER.

THE AUTOMATIC ELECTRICAL DEVICES CO., 132 West Third St.
Cincinnati, Ohio

Largest Manufacturers of Vibrating Rectifiers in the World
Under some Management as the Kodel Mtg. Co.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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RELIABLE
RADIO
BATTERY

_

.

YOU NEED THEM

-

if you want the right kind
of results

Radio Devices are life -savers.
They save you trouble and worry. They save your equipment.
They include
Reliable Audio & Radio Frequency
Reliable Battery Fillets
Transformers
Reliable Battery Testers
Reliable Battery Carriers Reliable Micro Air Condensers
Reliable Syringe Type Fillers

FILLERReliable

--

This half gallon rcmp
servoir of distilled
tearer offers simple
means of refreshing

your batteries quickly
Indisand easily.
pensable to the radio
fan. Does away with
that tedious warkflowoverflowslopping
ing. Saves time and

THE RELIABLE PARTS MFG- CO.

-

2819

Cleveland, Ohio

Prospect Ave.

RELIABLE

Price $1.50 t "rice

RELIABLE NEUTRALIZING CONDENSER
Sliding sleeve

Micro Air, precision type.

makes finest adjustments possible. Balances up entire set. Unsurpassed for introducing small quantities of positive plate

Kd v: `
>

-

current into negative grid circuits.
Price with mounting

-

60c. each

NOTED EXPERIMENTERS

Make This Their Headquarters

-'. -4'

a S'
-

TWO CONDENSERS IN ONE
The Kellogg

Switchboard &Supply Company have
just placed on the
market a standard

For Hard -to -Get Parts
IMPROVED FOUR CIRCUIT TUNER

I

Set Precision Cockade, Coils

1

Bradlcyleal

2 Amples Griddensers

$1.25 each....

Resistances
348.000 Ohm LeeksVernier
condetlaere with dials
Plate
erns.,
2
26

Sj1.55
500

11

1.55
0.00

CRAIG TWO TUBE REFLEX RECEIVER

Complete Faroe for Fixed Coupler and Radio
j
Tnulof.rmcn
1 Rammarlund .0006 condenser
liammarlund .001 condenser
1 R. U. F. Seminxed Crystal Detector

Frequency
500

6.00

1

Am.. switch

1

1

t

crometer vernier
condenser with a

COCKADAY DISTORTIONLESS AMPLIFIER
12.60

Pr. Como Push and Poll Transformers

7.00

Amertraa Transformer
No. 25 Bredleyohnt
Lengths Cet taire Wire 5.25 each
Qulnby Radio Frame. 11.00 each

1

5

6i5

lever with points and steps

2.00

1.25

30 in.

CRAIG TUNED RADIO FREQUENCY RECEIVER

Parts fer Craig Coupler and R. F. Transformers
Pate C.rëwell Condenser

4.25

21

Special

driver

Set.f6radiowrencheswithscrew-

for various .iae nuts.
Agents For
handles

Aecurstune Micrometer Control Dials
Sockets
Amecco Rheostatstane

Try

S3ú25
00

z1t

$1.25

Amperitee
Improved Jacks and Switches

tdGrid Leakere

Precise

C.O.D.

US On

any radio
Parts you
have been
unable to
secure.

Wholesale

Mall
will be
sipped

capacity minimum
of one micro-microfarad and a maximum of ten micro -microfarads.
It is designed to provide a vernier of minute capacity that can be used as a bias; eliminates unnecessary wiring and its attendant
difficulties and complications; limits the number of parts necessary in the set and provides
the greatest degree of efficiency in circuits requiring grid, micrometer or biasing condenser.
No. 610

.

-Is

USE

orders

{y--

Electrical

15 East 40th Street

Supply C.Inc promptly
Retail
New York City

plate variable

condenser of minimum .000074 and
maximum. 00035
microfarads, and
has as part of its
construction a mi-

THE TEST

KELLOGG SWITCHBOARD
&

SUPPLY COMPANY
ADAMS STREET
CHICAGO, ILL.

1066 W.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Indistinct. hazy

Clear and distinct

It's a Difference of Clearness
HOW often when listening in, you've tuned
and tuned and still have not been able to
get the voice or instrument to sound clear,
distinct and natural.
The real big difference between the N & K
Imported Loudspeaker, Type W, and ordinary
speakers lies in the fact that N134 K reproduces
all there is to the music, bringing out delicate high tones as well as deep low ones, clear
and distinct, exactly as the musician sings or
plays them. There is no exaggerated loudness,
no blurring, twanging, rasping, droning, rattling, disagreeable tone.
This is a loudspeaker of an entirely new
type. The shape and finish are new and artistic, harmonizing with
any style of home furnishing. The material is
THE N6t.K LINE
new- burtex, a lightweight rigid substance
N&K Imported Loudspeaker Type W,
made scientifically to
$27.50

N&K Imported Phones

Model D, 4000 ohms.
$8.50
NB,.K Imported Phono
Unit. Attachcsinstantly
to any phonograph,
$7.50

eliminate counter -vibration. And the speaker
is so skilfully designed that it fills the entire
room with its music instead of concentrating
in one favored direction.
This new type of speaker bids fair to revolutionize every idea the public now has on
speakers. So confident are we that it is the
speaker the public has been waiting for, that
we authorize dealers to allow responsible customers to try out the N & K Imported Loudspeaker with their own sets, in their own
homes,
FREE OF CHARGE FOR 5 DAYS
Ask your dealer to let you hear the new
N &K Imported Loudspeaker, Type W. If
he is not supplied,
write us. We'll tell
you where you can see
this new invention.

TH. GOLDSCHMIDT CORPORATION
Dept. P 10, 15 William St., New York
41 Common St., Montreal

Imported

LOUD S

TYPE W

Stands 14 in. high.
Choice of hand-

some color
schemes. Send
for free folder,

"The SpeakerYou
HaveWalted For."

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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RADIOGRAM
........ _., 4...,,
-,-
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RADIO
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U
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HEAT and weather changes, that play such havoc
with rubber, are powerless to affect Spaulding
Bakelite -Duresto panels which have never been
known to warp, shrink nor split.
Highest in dielectric properties, and tensile strength,
these panels saw, drill, engrave without chipping
retain indefinitely a beautiful mirror finish -all made
possible by the special Spaulding process of fabrication.
Insist on Bakelite-Duresto, for the best that money
can buy. Your dealer can furnish standard sizes
from stock, special sizes to order. For a sign of
quality apparatus, look for Spaulding Bakelite-
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Pleasant Surprise Awaits the User of

the A.C.H. Sharp Tuner.
"'
WORM
DRIVE

-

Duresto panels in each
Write N

set you buy.

office for descriptive circular

Why the A.C. H. is different
3

In. DIAL >a- Ar=pr,r

sscx -.-

41n. DIAL

BAKELITEDURES TO
SPAULDING FIBRE CO., Inc., TONAWANDA, N. Y.
SALES OFFICES -WAREHOUSES
484 Broome St.. New York City -659 W. Lake St..
Chicago-310 E. Fourth St.. Los Angeles -141 N.
Fourth St., Philadelphia -15 Elkins St., Boston -171
Second St., San Francisco -509 First Nat. Bank
Bldg., Milwaukee.

Use on

Regular fitting

I.
3.
s.
5.
G.

215 -to -t

Instruments you already have.
Money Back Guarantee

frire 3 -irait aien.... szso

1.

156 -to -1

5

/I6

abaft

!j

Price -1-inch
and 3/16

3e earl,

Extra Advantage of the A C H

arm

Can lie attached or removed from any instrument.
Rough tuning antre Sc any dial.
Movement so R no that the eye cannot detect lut the ear ron.
Automatically lucks ia"au meet eo no jar can disturb it.
Dial grounded reducing Ibo hotly capacity to a m inimum.
Special dial 2 graduatimn where ordinarily ono.
MAIL ORDERS SENT PREPAID IN U. S. A.

A. C. HAYDEN RADIO & RESEARCH CO.
25 E. Battle St., BROCKTON, MASS., U. S. A.
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audio frequency amplifier is no
Anbetter than the transformer it employs

-you

are sure of

the best results
only by using the
best transformer-

ME

TRADE MARK REG.U.S.

AN

it

Made in two types:
AmerTran AF-6 (Turn ratio
use in the first stage.

PAT.Orr.

5) for

AmerTran AF-7 (Turn ratio 33,0 for
use in further stages when AF-6 is
used in the first stage.
Price, either type, $7.
At Your Dealer's

CHAIN is no stronger than its weakest
link"-the proverb applies with particular
force to radio receiving sets. The design
of an audio transformer, for example, offers almost
endless possibilities for faultiness in operation, ranging from unsatisfactory reproduction of certain parts
of the musical scale to complete failure.
The external appearance of a transformer tells
practically nothing as to its worth. The purchaser
has got to buy something behind that-the manufacturer's reputation for technical skill in design and
his ability to execute that design with absolute uniformity in quantity production.
Twenty -three years' experience is built into the
AmerTran -experience running back to the pioneer
days when we built the large transmitting transformers for the Marconi Company's first commercial
transatlantic wireless communication.
'

"Improve your set
with an

AmerTran'

We are making the best transformers that engineering skill and this wide experience can produce,
and we intend to maintain the AmerTran as the
Standard of Excellence. Your insistence upon having it in your receiving set will save all further worry
as to this very important link in the chain.

American Transformer Company
175

Emmet Street, Newark, N. J.

Designers and builders of radio transformers for over 23. years
All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO

LABORATORY
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For Better
Results from All
Loop Circuits!

The
BODINE
Basket -Weave
Folding Loop
Aerial
Collects those faint
impulses front tar off stations and delivers them without loss to your reThe new
ceiver.
lank -wound bus ket -weave winding
makes the Bodine
Loop remarkably
superior in seleitivity and direr ttou:ri effect. l'se
this loop to bring

Get Directly at Them
Are the contacts
easily

accessible

in the sockets of your radio set
for oroivary and necessary

cleaning?

With Na -aid De Luxe Sockets in use you need
neither sandpaper or an extra reach to keep contact strips and tube terminals bright and clean.
Just rotate the tube three or four times. Instantly
the dual -wipe laminated contacts remove corrosion, making a bright perfect connection.
This
action is on the side of the tube terminals away
"Ifs the contact that
from the soldered ends.
counts.
Make your Superheterodyne set free from socket trouble by
using Na -ald De Luse Sockets.
Sockets and panel mounts for all tubes. Prices 35c to 75c.
Send for Catalogue

ALDEN MANUFACTURING CO.
Dept. C.

Springfield, Maas.

its

those

distant

stations that you could not get before.
Two feet square when erected, yet folds to fit into a
e
pact carrying box. Beautifully finished in English mahogany and satin- silver. Equipped with a
grad usted dial and an adjusting handle for your
,Jena.
Most attractive in appearance- most effective in design
,

PRICE

$8.50

PREPAID

Ask Your Dealer or Write Us

BODINE ELECTRIC COMPANY

Quality Electrical Products for Eighteen Years
2256 W. Ohio St.
Chicago,

Ill.

PERITE

9We`ELFÁDJUS77NG Rheostat
An automatic filament Control which is
Perfect far every Circuit and for every
Type of Tube.

-Simplifies wiring
-Eliminates hand rheostats
-Prolongs life of tubes
AMPERITE MOUNTS INSIDE THE
SET -,-NO KNOB- AUTOMATICALLY
GIVES PERFECT FILAMENT CONTROL. PERMITS COMPACTNESS.
-Manufactured by-

Radiali Company
New York
50

Franklin St.,

+I ió
Everywhere
All apparatus advertised in this

Write Dept. PR -I
for free hookups.

magazine has been tested and approved by POPULAR RADIO LABORATORY
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stunt pulled yesterday.
Happened to be standing, side of a chap who was
buying some storage battèriesfor his radio set when
the salesman turned one of them upside down.
What. do you think? It was bone dry-not a drop
of solution in it.
"There's the battery for you -and it's specially
built to do a radio job," he said. "It is one of those
new Willards-charged but bone dry and it is ready to
use as soon as it is filled. Lasts you longer, because its
term of life doesn't start until it is filled."
That's a real idea Jim-starting the life of the bat tery after the owner buys it; but I don't think you can
wear out Willard, anyhow. Mine are four years old
now, and they are as good as the day I got them.
Willards for economy and clear reception.
Signing off
I saw a new

'No liquid
in tt now

Now it's a

live

battery

(SAM)

WILLARD

RADIO
B
"Write to

W TA M

for these

/

two booklets

The `Voice of the Storage Battery',

WTAM is the Radio Research Laboratory and Broadcasting Station of the
Willard Storage Battery Company, Cleveland, Ohio.
Write for WTAM'S booklets, "Better
Results from Radio" and "The Proper
Use and Care of Radio Storage Batteries."
They. will be mailed to you with our
compliments.

/

/

/
Tear me
/ off the page
/ and mail me
/ to WTAM. l'1
/ bring You "Better
/Results" and "Prop.
er Use and Care."

Name
City and State

Street Address

P. R -2
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Three Sizes -Three `Prices

Echophone "3"
A 3 -tube regenerative.

One Quality

Tunes in on loud speaker
stations 1,500 and 2,000
miles distant. Two -dial
tuning control. Operates on
dry cells -very economical.
Without tubes and
batteries
$50

THE MAKERS of Echophone

Receivers put their first sets on the
market more than ten years ago. The
reputation their receivers have won
they naturally cherish very highly and
will spare no efforts to maintain.
Have your dealer demonstrate an
Echophone for you today. There is
one that will exactly meet your needs.
If you want a powerful yet low
priced receiver of exceptional tonal
quality there is the $50.00 Echophone
3.- For keener selectivity, longer
range and still greater volume the
Echophone 4 and 5 tube Receivers
offer the ultimate in radio reception.
Descriptive folders on each of these
popular receivers furnished on request. Write the Armac Radio Com-

Echophone "4"
The last word in radio
receivers. An extremely
selective and powerful 4tube regenerative. Operates
on dry cells or storage bat-

tubes and batteries$125

teries. Without

Echophone "5"
A 5 -tube receiver employ-

pny, Agents,

ing both radio and audio
frequency amplification.
Operates on loop, small in-

Chicago, Ill.

Manufactured by THE RADIO SHOP
1120 N. Ashland Avenue, Chicago, III.
Long Beach, Calli. Sunnyvale, Calif.

door or outdoor aerial.

Assuresexceptional volume,
selectivityand tonequality.

Without tubes

and batteries

1120 No. Ashland Ave.,

ECHOPHONE

5110

Radio Receivers

CEchophone Regenerative Receivers are licensed}
under Armstrong Patent No. 1,113,149

J

LL
AMPLEX

RID DENSER
INCREASES RANGE and POWER
of ANY SET!
A turn of its knob gets you the exact
opacity necessary for Greatest
ance. Louder Clearer Signals.

Series "FR"

Condenser

t

tests made during May,1924, at
Yale University
are classics in Radio
History.
They are standards for
your guidance.

That

is why

Cockaday. Haynes.

Greif, Crosby and others specify it in ALL their circuits.
Whether it's the Super -Het, Cockaday, Superdyne, Neutrodyne or any
other-replace your fixed condensers
with GRID -DENSERS and see the
.Cleeper,

The "DR" Compact Precision condenser has forged

difference.

(neither the.0005or 001tvpe$1.25

ahead rapidly due to its performance and price.

with or without gridleak clips
FREE: Hook-up Booklet. I'. 10

AMPLEX INSTRUMENT LABS.
58W. Broadway, New link N.Y.

Write for

Cons" and

"Facts." It's free

The Duplex Engine Governor Co., Inc.
SPERRY BUILDING
50 Flatbush Av. Ext.
Brooklyn, N. Y.
Some valuable distributors' territory still open,

'Better than,
a Fixed

Condenser

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Ward's

Radio
Catalogue

Write for your
We want you to have a copy of
Ward's new Radio Catalogue.
You will find it a storehouse of independable guide to
formation
the newest and most important radio

-a

developments.
It shows all improved parts and
diagrams of the best hook -ups for
the man or boy to build his own set,
as well as the very best ready -built
sets at surprisingly low prices.
Montgomery Ward 8s Co. are
Headquarters for everything in
Radio. And this Catalogue shows
everything in Radio
complete

-

FREE copy

-

equipment. Remember we sell only
standard goods direct to you by
mail, and without the usual Radio
profits.
For 52 years, "Satisfaction guaranteed or your money back," has
stood behind every Ward sale. At
Ward's, quality is never sacrificed to
make a low price.
Write for your copy of this 68 -page
Radio Catalogue. See for yourself
the low prices. You may as well
profit by the savings it offers.
Address our house nearest you:
Dept. 38 -R.

MontgomeyWard &Co
The Oldest Mail Order House is Today the Most Progressive

Chicago

Kansas City

St. Paul

Portland, Ore.

Oakland, Calif.
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What this Trade -Mark should mean to you
77iADI

,IPA

MA RH

nr

PACENT
Radio Essentials
Adapters

Audloformers
Coil Plug
Coll Plug Receptacle
Condensers. variable
Detector Stand
DuoJack
Duoplug
Duo Lateral Coils
Headsets. Everytone
Jacks
Jack Set
Loop Plug
Loop Jack
Multijack
Plugs
Potentiometers
Rheostats
Resistances. Cartridge
Sockets
Super Audloformers
Twin Adapter. etc., etc.

Write for our complete catalog No. 1013

It means that only after meeting the highest electrical and
mechanical standards are Pacent Radio Essentials worthy of
bearing the Pacent trade-mark.
It stands in the radio industry for what the best-known trademarks stand for in other industries-for leadership, known
quality and assured satisfaction.

Acknowledgment of Pacent leadership lies in the fact that over
3o leading radio set manufacturers in the United States and
Canada are using Pacent Radio Essentials as Standard Equipment.

It will pay you to follow the example of these manufacturers
by using Pacent parts in the set you build. Your favorite
dealer carries them or can get them for you.

Pacent Electric Company, Inc.

22 Park Place

New York City

Percent

!RADIO ESSENTIALS
appear.

the rust.
National, the en

1Ot1tieNA
Y w

TI0Ó

Point
Number

GOND N ERS
11

e at

11

One

ONE PIECE STATOR
One of Several New Features
in Four New Types

-

Stamped out of one piece of
aluminum
the one piece
stator eliminates broken contacts and soldered joints.
Positive results-no leakage.
Found in types S and 4, celoron end plates, and types 5
and 6, low loss metal end
plates.

s

h

National

ee

convenient

proof bindñ
efipost náctioneo Lion
o utá.
ions
us
Oanses4ortn
flanges
hentdconsti
standard
ltó:eit designdÑátio eLe
I

,'`

ovhhcha
any rnannfactnr
vAth

Transformer

Mean

Better

31/2

pliñcation

6

s

9 rd Ratio $4 50

pt high
Ask

to
to

aerororderdirect
1
1

Ratio

Fully Guaranteed

_e e,

National Transformer Mfg. Co.
Manufacturers ofTj-ansformers ofAll Types
Dept. A,154 Whitin$St.,Ch,ca$o.Il1.

-

ASK YOUR DEALER to show
you the ONE PIECE STATOR

We

Repair All Standard

and other improvements.

W.D.

11

100q GUARANTEED
Write for Literature

U. S. TOOL COMPANY, INC.
116

Mechanic St.,

Newark, N. J.

Mfrs. of special fools, dies, _jigs
automatic machinery and sub presses.

Makes of Tubes, including
or 12

U. V. 199 or C. 299

C. 11 or 12
U.V. 201A or C. 301A
D.V. I or D.V. 2
U.V. 200 or 201
C. 300 or 301
U.V. 202 Repaired, $3.50
All tubes guaranteed to do the work

EXCHANGE
RADIO200 'FUSE
BROADWAY, NEW YORK
All Mail Orders Given Prompt Altsehern.

Orders Sent Panel

he C.

0. D.
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2Oa Day
in RADIO

Earn$529 to

You can! Hundreds of ambitious men are already
earning thousands of dollars in this wonderful new
industry-many working only in their spare time.
Mail coupon below for Free Book which describes
fully the amazing money making opportunities in
Radio and tells how YOU can earn from $5,000 to

over $10,000 a year.

THE astounding growth of Radio has created thousands of
big money opportunities. Millions of dollars were spent
during the past year on Radio, and thousands of young
men are needed right now to meet the ever increasing demand
of work.

-to

Men are needed to build, sell and install Radio sets
design, test, repair
radio engineers and executives-as
operators at land stations and on ships traveling the world
over -as operators at the hundreds of broadcasting stations.
And these are just a few of the wonderful opportunities.

-as

Easy to Learn Radio
at Home in Spare Time
No matter if you know nothing about Radio now, you
can quickly become a radio expert, by our marvelous new
method of practical instruction- instruction which includes
all the material for building the latest up -to -date radio

apparatus.

Scores of young men who have taken our course are
already earning from $75 to $200 a week. Merle Wetzel of
Chicago Heights, Ill., advanced from lineman to Radio
Engineer, increasing his salary 100% even while faking our
course/ Emmett Welch, right after finishing his training
started earning 1300 a month and expenses. Another
graduate is now an operator of a broadcasting station PWX
of Havana. Cuba, and earns $250 a month. Still another
graduate, only 16 years old is averaging $70 a week in a
radio store.

PAY INCREASES
OVER $100 A MONTH
I am averaging
any
where from
$75 to $150 a
month more
than I was
making before enrolling
with you. I
would
not
consider $10000 too much
course.
(Signed)

for the
A. N. LONG.

Main St.
Greensburg, Pa.

121 No.

DOUBLES SALARY
) can

easily

very
make

double
amountthe
of

money
now
than before I
enrolled with

you. Your

course has
me
benefited

approximatelY $3000

over and above what I would
have earned had I not taken
It.

T. WINDER,
731 Belford Ave..
Grand Junction. Colo.

Wonderful

)f,
Our course is the only absolutely complete one now being
offered which qualifies for a government first class commercial
license. It gets you the bigger paying jobs in Radio.

Opportunities
Hardly a week goes by
without our receiving urgent calls for our graduates. "We need the services of a competent Radio
Engineer"
"We want
men with executive ability
in addition to radio knowledge to become our local
managers" -"We require
the services of several resident
demonstrators"these are just a few small
indications of the great
variety of opportunities
open to our graduates.
Take advantage of our
practical training and the
unusual conditions in Radio
to step into a big paying
position in this wonderful
new field. Radio offers
you more money than you
probably ever dreamed
possible-fascinating easy
work
chance to travel
and see the world if you
care to or to take any one
of the many radio positions all around you at
home. And Radio offers
you a glorious future

-

-a

I

Send for FREE BOOK
Learn more about this tremendous new field and its remarkable opportunities. Learn how you can quickly become
a radio expert and make big money in Radio.
We have just prepared a new 32 -page booklet which gives a
thorough outline of the field of Radio -and describes our
amazing practical training in
detail. This Free Book. "Rich
Rewards in Radio," will be sent
to you without the slightest obligation. Mail coupon for it nowt
For a short time we are offering a reduced rate to those who
enroll at once. Act promptly
and save money.

National Radio Institute
Dept. 32KA
1

Washington, D. C.

NATIONAL RADIO INSTITUTE
Dept. 32KA Washington, D. C.
Please send me without the slightest obligation your Free
Book "Rich Rewards in Radio," and full details of your special
Free Employment Service. Please write plainly.

Name

Age

Address
City

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO
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"Satisfies
Every
Radio
Wish."

A Vertical

The Ammo Low Loss Variable
Condenser is built with the
same infinite care required by
masterpieces.
architectural
With losses far too small to
measure accurately, the Amseo
achieves absolutely noise:ess
tuning in every circuit,
al'towmg
micrometer
adjustment when real
selectivity is wanted.

"B" Bàttery

-

Upright in Shape
Upright in Use

V]HERE weight, table or cabinet space
V is a faètorin your selection of Burgess
Radio "B" Batteries, buy the Burgess vertical "B" No. 5158:
It is.right at home in any position in your
cabinet. Its sturdy. compactness is almost
a necessity in portable. receiving sets.
ltsheight, width and weight coincide
exactly with the double strength Burgess
Radio "A" Battery. You are sure to be
pleased with both the convenience and
service offered by such an assembly of
"A" and "B" Radio Batteries.

Ask Your Dealer, or
Write for Booklet.

.

.

AMSCO PRODTJCTSINc
York
Broome e Lafayette Sirs.

New

"ASK ANY RADIO ENGINEER"

BURGESS
RADIO IATTERIES
BURGESS BATTERY COMPANY
. DRY BATTERIES - 'Manufnetnrers
Enti'

%/j
,!,,ádio

Dealers

HEADQUARTERS,/

RADIO . IGNITION- TELEPHONE
General SelesOffice: HarrisTrust Bldg.,Chicago
Laboratories and Works: Madison, Wisconsin

FLASHLIGHT

In Canada:

G

I

OHices od Works, Niagara Falls, Oat.

_

Orb'

DIG
CATALOG

tOR
DEALERS

DEALERS ONLY
new Catalog
ready. Write on your
letterhead for a copy,
asking for C1002.

Big,

'/«ii/..
ONLY,

r025'////í

ILLINOIS
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Mechanical Quality and
Insulation Value
THE mechanical qualities of Formica have as much to do with the pref-

erence of the 125 leading independent radio manufacturers for Formica,
as its high dielectric strength.
These makers want to know that their panels are not going to sag and curl, and that the

screws and binding posts will not loosen up because the material is so elastic it flows out under
pressure.
They build for permanence. They want fine finish -and lasting finish. They want a material
that will work well in their factories. And they get it all in Formica!
This year there will be scores of sets that carry a Formica front panel, Formica base panel,
Formica terminal strips, Formica transformer cases, Formica jack washers -and many other
parts. That stops losses and gets more distance and volume.
Be sure to use a Formica base panel in your Neutrodyne or Super -hetrodyne.
Dealers: The standing of Formica as radio insulation is well known by most amateurs and
they want it. It is a satisfactory line that moves in good volume.
'

THE FORMICA INSULATION COMPANY
4641 Spring Grove Avenue, Cincinnati, Ohio
Sales Offices
so Church St., New York. N. Y.
452 First Ave. Pittsburgh, Pa.
2045 Granite I}Idg. Rochester, N. Y.
4,9 Ohio Bldg.. Toledo, Ohio

tato

Philadelphia. Pa.
oa6 Second Ave.. S. Minneapolis. Minn.
Mission St., San Francisco, California
Whitney Central Bldg., New Orleans, La.
.Arch St.,

,slis

516 Caxton Bldg. Cleveland. Ohio
9 S. Clinton St., Chicago. III.
708 Title Bldg.. Baltimore, Md.
47 King St.,

Toronto, Ontario

ORMICA
Made from Anhydrous Bakelite Resins

SHEETS

TUBES

RODS

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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No. 65 Audio

"Guaranteed by Federal"

Transformer

THE famous Federal No.

65 Audio

Frequency Transformer and over
130 other standard radio parts now bear
the Fèderal iron -clad performance guar antee.
If you want exceptional tone beauty,
selectivity and distance range in your
hòmé assembly, insist that-each part bear
the-Federal Guarantee.
.

=

A Bonk.The Radio Work'Bench" aids you
in avoiding construction pitfalls. Sold by
Federal dealers, 25c: Canada, 35e. -

FEDERAL TELEPHONE & TELEGRAPH CO.
Buffalo; N. Y.
New York
Philadelphia
Pittsburgh
Chicago
San Francisco
Bridgeburg. Canada

Boston
Variable Condenser
Look

e

for this

cOcrat

Sign

erat

,.....,., HADIO

Standard

No. 95 Varloroupler

CABINETS FOR
COCKADAY
SETS

RADIO Products

This
Is

the

Variable
Clarifying

SELECTOR
USED IN THE

Lloyd C. Greene Circuit
Made to "Popular Radio's" specifications
Imitation Mahogany or Walnut
$7.50 each
Solid Mahogany or Walnut
$12.70 each
Base separate from top.
Priam on other sizes upon application.
_

Manufacturers' and Dealers' Liberal Discounts

..

which has taken New England by storm.
It is a new aerial tuner that replaces vario
and flied' couplersi tapped coils, and aerial
várininéters. Gives complete control of
coupling.: and a selectivity unbelievably
minute, in all standard hook -ups. $7.01)
at your .dealèr's: - Send for FREE DIAGRAM -BOOK: (Jobbers, Dealers, write).
.

sent upon request.

THE PERKINS- CAMPBELL CO.

LANGBEIN & KAUFMAN
Low Loss Tuner Specialties

(Rsteblished 1879)

410 -440 New

Street. Cincinnati, O.

(Retercnoea: Dun or Bradstreet's)

Al apparatus

654

Grand Ave., New Haven, Conn.
Dept. P.

advertised in this magazine has been tested and approved by POPLl.:AR RADIO LABORATORY
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3Yehad fohave
to beep up our
standard of service
förboth newand old
Customers
4

fie new

LUDWIG 'ROMMEL
BUILDING

is a monument to Radio
Jobber Service

DISTRIBUTORS FOR
Rada
of Avarie,

Wewinghou`ltr/eral Elect,
Am

a

1t is the culmination of years of ceaseless striving to better serve

c

HOMMEL dealers.

e,.Krn

Our new home, with its added facilities and advantageous location,
will enable us to co- operate with our dealers even more intensively than

r
Bartea
Coder -Hnnma

Baldwin

Brandes

Creaky

Dubmier Fada
Freshman

heretofore..

FreedE.mmann

HOMMEL has always interpreted "jobber service" from the point
of view of the dealer. All consumer inquiries received from their national advertising are promptly forwarded to the HOMMEL dealer in
that territory.
Only the most reputable lines of radio equipment are carried, and all
radio apparatus is sold 100% through dealers -eve do not compete with
our dealers in any way.
Now is the time for you to tie up with a wide awake radio jobbeg,
Check up your requirements to- day -there's going to be a radio shortage
again this year -get in on the ground floor now, and be sure of ample
nd deliveries by aligning yourself with the HOMMEL
rind
organization.
Write for your copy of HOMMEL Encyclopedia
of Radio Apparatus, 256 -P.

Fra,
Cereral Radin Cabe
Hemrchargrr

Realer
Rhoarvre
U. S. Tod
Western Elms
Worknre
And other

kdte

manulatrwen

VA4EL
HO
not only the name ofan ortaniyat
but the name ofa service

oxt'

EXCLUSIVELY

WHOLESALE

'I
929 PENN AVENUE

Iftt Irmi-EfLivra

-,;HÙMM(IjZ........-----

PITTSBURGH, PA.
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BAKELITE

I`ING C!UALITy
RADIO APPARATUS

1

Crosley and Bakelite
The Crosley Radio Corporation of Cincinnati produces
radio sets at reasonable prices,
with no sacrifice of quality.
The use of Bakelite not only
provides dependable insulation but simplifies quantity
production.
Bakelite is mechanically
strong, impervious to moisture and its color does not fade.
Its properties are unaffected
by climatic conditions and it
does not deteriorate with age
or use.
In both the laminated and
molded form, Bakelite is
standard insulation for radio.

Park Avenue,

BAKELITE

Condensite
RgDMANOL
"Nude

R0.

P*

...
AKELITE
yenw.d

Under

owned by

COAORATION

Condensers

Plugs

Potentiometers
Rheostats
Switch Levers
Panel Mountings Tube Sockets

KING MANUFACTURING CORP.
BUFFALO

FORES

Volt
22

1

NEW YORK

BATTERY

CH RGER

Charges
6 Volt
Auto-

and
,

Volt B

BAKELITE CORPORATION
247

Adapters
Contact Points
Bakelite Dials InductanceBakelite Knobs
Switches
Binding Poets Jacks

Charge.
Radio A6

Write for a copy of
our Radio Booklet K

Chicago Office:

THE KING QUALITY LINE:

Bmobile
atteries

Batteries

New York, N. Y.
636 West

22d Street

Send for our
Radio Map
The Bakelite Radio Map lists the

call letters, wave length and location of every broadcasting station
in the world. Enclose 10 cents to
cover the cost and we will send
you this map. Address Map Department.

THE MATERIAL OF A THOUSAND USES

The Fore Battery Charger will make
anyone proud of his radio set.
Call at your jobber or dealer for them
or write either address below for advice as to where they can be obtained.
Manuhdured by

Sales Department

Fore Electrical Mfg. Co.

The Zinke Company

5255 N. Market Street
St. Louis,
Missouri

1323 S. Michigan Blvd.
Chicago,

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO
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The Whole Story of- Run -a -Radio
In Ten Questions
Run -a -Radio take the place of all
batteries?
A. Yes. With Run -a -Radio you need no A B
or C batteries whatever, to operate your

1. Q. Does

2. Q.

A.

3. Q.
A.

radio set.
Will it work with either dry cell or storage
battery tubes?
Yes. More volume is obtained, of course,
with storage battery tubes.
How does it work?
You simply connect Run -a -Radio to your
set, and plug it into the light socket.
on your radio as you turn on }our light.
C
There are models for both A C: and
current.
How much does Run -a -Radio cost to run?
About as much as one electric lightIs it cheaper than batteries?
Its cost is only a little more than regular
battery equipment at the start, and it saves
you about fifty dollars a year thereafter.
Suppose I only want to take the place of B
a

4. Q.

A.
5. Q.

A.
6. Q.

batteries?
A. Use Run -a -Radio B, (a separate B battery
7. Q.

A.

8. Q.
A.

9. Q.
A.

10. Q.

A.

substitute.)
Will my radio work just the same?
Probably better. Run -a -Radio makes it
sound always just as it did when your batteries were new and in first -class condition.
There is no hum or crackle as from depleted
batteries. Distance as great or greater.
Will it work on any radio set?
neutrodyne, reflex,
Yes. Regenerative,
superhet,- Run -a -Radio runs them all.
Guaranteed for one year.
Can I carry it from room to room?
Easily. It is about the size of a starch box
Finished
and weighs only 40 pounds.
in rich mahogany or Brewster Green.
crackle finish.
Doesn't Run -a -Radio mean the end of
all batteries in radio?
Of course. It is the obvious last
step in radio convenience. Soon
no radio set will he considered
modern without Run -a- Radio.

Read the story-look at the

picture-go

hear Run -aRadio at your dealer-and
begin to really enjoy your set
for the first time. You can
prove to yourself that radio
batteries have gone for good
and Run -a -Radio has come
to stay.
RADER APPLIANCE CO., Inc.
Dept. PR -2

4912

Hudson Blvd., Corner 13th Street
West New York, New Jersey

_____

MOD

RADER APPLIANCE CO., Inc., Dept. PR -L
4912 Hudson Blvd., Corner 13th Street,
West New York, New Jersey
Send me without obligation Information
regarding Run -a -Radio and name of near.
est dealer.

Name

DEALERS: Territories
are now being assigned [CitY

Street

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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NeRaBAT Junior$396
A

'B'
Re. ch arge2 le
C EWeLtS

CaVcOtg4300 Md-Amps.
Baitery.2

Is your set giving satisfaction or
is it badly handicapped ?
Poor or weak batteries will reduce the efficiency of any Radio Outfit
causing annoying noises which make clear reception impossible.
RABAT batteries have that marked quality of clearing up those distorted sounds, making selections pleasing and more interesting. They
bring in signals loud and clear, making it also possible to listen in on
many more stations. Our booklet on Radio batteries and their uses
will interest you.

The Radio Rabat Company
714 Bangor Building, Cleveland, Ohio

RäBAT Senior

12 CELLS-VOLTS

A Rechargeable Wet 'B'Battey Capacity280Q Mil -Amps.

$960

48 VOLTS $1788

ANTENNA WIRE

repels
water! That's
BakeliteDilecto

Rain never hurts
panels.
why they are on so many out -door or portable
radio sets.

bakelitedilecto

Distinguished by its Red Stripe
No weather can warp, crack, check, split, mar or change
Bakelite Dilecto's form or finish in any way-or lessen in
the least its high dielectric strength.

THE CONTINENTAL FIBRE CO.
Factory: Newark, Delaware

from:
New York, Woolworth Bldg. Chicago, Wrigley Bldg.
Pittsburgh, 301 Fifth Ave.
San Francisco. 75 Fremont St.
Seattle, 1041 Sixth Ave., So.
Los Angeles, 307 S. Hill St.

Service

00
PER
HUNDRED
FEET
F. O. B. UTICA, N. Y.

Supersensitive and designed especially for long distance reception.
It is not a make- shift, being herd
drawn from best electrical copper,
having ten collecting points or corrugations on the circumference. This
gives greeter collective surface to high
frequency radio currents, resulting in
increased distance and clearness of
signals.

The antenna is the heart of your
receiving set. Many are not satisfied
with the reception or range of their
sets when the fault is entirely in the
poor and inefficient antenna installation.
Use this antenna wire and y u will
enjoy the full possibilities of your set.
Sold in 100 and 200 foot coils.
Order direct or from your nearest
dealer.
Dept.

R

XARDELL CORPORATION
UTICA. N. Y.
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When the votes are counted
be there with a Murdock Neutrodyne
Radio at its best

THIS is going to be the most bitterly contested';
presidential election in years. The dominant
issues will be fought out by radio. It's really going
to be a radio election. When the "big guns" turn
loose their battery of eloquence -get it all with a
Murdock. Keep on the firing line. Feel all the
thrill of it. Be there when the votes are counted.
Hear the real voice of the nation. To hear it
full and clear -you want volume. You want selectivity. You want distance. You get all this with
the Murdock. Volume that floods your room.
Selectivity that enables you to tune out local
stations and tune in distant stations -without interference. Distance that permits you to listen -in
on the best radio programs of the country.

THE unfailing resources, skill and experience of a
pioneer manufacturer, who has been making radio
equipment of the highest engineering standard for
20 years enter into the construction of the Murdock
Neutrodyne.
The Murdock is the ideal receiver for home use.
It meets the most exacting tests of sound reproducIt is so simplified and sensitive that no
tion.
technical knowledge is necessary for its operation.
You can place the Murdock in your home with full
assurance that it will retain its efficiency for years.
Go to your dealer and let him demonstrate the
Murdock Neutrodyne for you. He will arrange for
installation. Our trade -mark symbol is your guarantee of complete satisfaction.

WM. J. MURDOCK COMPANY

Chelsea, Mass.
378 Washington Ave.
Branch Offices: New York, Chicago, San Francisco

MURDOCK

RADIO PRODUCTS
Standard since 1904

NFUTRÖÓi E'

WM. J. MURDOCK CO..

Washington Ave., Chelsea, Mess.
Gentlemen: Please send me, without
obligation, your Free Booklet describing
the Murdock Neutrodyne Receiver.
378

Mai! coupon

for free booklet

Name
Address

today
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DE®0SWira
(3Olding kop

Reduces

Price

Static

$8'5°

Increases

Selectivity
Easily
Portable

A New

Patents
Pending

BATTERY SWITCH
with enclosed
positive contacts
The contacts of the new Centra lab Battery Switch are enclosed
for protection from dust and mechanical injury, and are firm and
positive, of the quick make and
break type. The switch is small
and compact so as to occupy the
minimum of panel space, the
only part that protrudes from
the panel being the switch knob.
It has two knurled nuts for adjustment to any thickness of
panel. Both binding posts and
lugs for permanent soldering are
provided. Substantial and neat,
all metal parts nickel plated,
single hole mounting.
No. 300 50e

-

Centralab

Centralab

ADJUSTAB LE

GRID LEAK
No. 106 -$1.25
No. 107

NON - INDUCTIVE
POTENTIOMETER
No. 110 -400
ohms, $1.50

condenser),, *IA.

ohms, $1.75

-

No. 111 -2000

Centralab
RH EOSTAT
No. 206-6
ohms, $1.25
No. 230 -30
ohms, $1.25

TO JOBBERS AND DEALERS: The trade
mark of products of the Central Radio Laboratories has been changed from CRL to

Nil

/'

The highest development In a portable aerial. Compact, con 'eulent and sell- eontalned. Rotates on base, which is provided
with silvered dial graduated for calibration.
Handle permits
adjustment without body capacity effects. Handsomely
finished
In sliver and mahogany. Can be used anywhere.

TINY-TURN
A superior vernier control which makes perfect tuning easy. Has
a gear ratio of 3p to I. Rotates in same direction as dials.

Easy to Install. Fits any standard panel. Handsome nickel
and ebony black finish. Price 75c If you cannot secure DUO SPIRAL and TINY -TURN at your dealers, write us direct.

.

1301

UED,fia0 HMCo

J fad wood, Illinois

First Avenue

frIOPU3N

Maywood, Ill.

"Push -Pull"

TRANSIDINERS
-to

Were First

be offered the Radio public.
Today they are recognized as the last
word in "push- pull" amplification.
MODERN 4 -TUBE
REFLEX is the peer of all
Reflex circuits. Write for

MODERN 30 K.0 TRANSFORMERS for use in SuperHeterodyne and Ultradyne
new simplified wiring diagram
assure better-than-ordinary
of this circuit.
results from these circuits.
Dealers everywhere sell Modern Trandormers.
!f yours can't supply you. write us giving dealers
name and requesting bulletin on the circuit you
are interested in.
The

The Modern Electric Mfg. Co.
Build ,,. of Transformer. Exclusively
Toledo, Ohio

Centralab. Write for literature.

CENTRAL RADIO
293 Sixteenth St.

LABORATORIES

Milwaukee, Wis.

All apparatus advertised in this magazine
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THIS BATTERY WILL
MATERIALLY REDUCE
YOUR OPERATING
COSTS ON HEAVY
CURRENT SETS

NEW!

Eveready Heavy Duty "B" Battery.
volts. Three Fahnestock Clips.
Length, BIfs inches; width, 4..
inches; height, 7% inches; weight,
t3g pounds.
41

New low price, $4.75

New Heavy Duty 45 -volt "B" Battery No. 770
Extra large cells-extra long service
No. 7n

t

Eveready Radio

"A" Dry

Cell

FOR maximum "B" Battery economy, use this New Eveready Heavy
Duty 45 -volt "B" Battery, in the following general cases:

Specially
manufactured for

z-On all receiving sets operating at go volts or more, having four

tubes

tubes without a "C" Battery, and all sets having five or more
tubes, with or without a "C" Battery.
a-On all power amplifiers.
3-On all sets that pull heavy currents from the "B" Battery.
Under the above conditions, the New Eveready Heavy Duty
45 -volt "B" Battery will give much longer service than the 45 -volt
"B" Battery of usual size.
If your receiving equipment falls under any of the above classifications, you can make a big saving in "B" Battery costs by using
this New Eveready Heavy Duty 45-volt "B" Battery No. 77o. Buy
it and you get the biggest battery value on the market to-day!
Manufactured and guaranteed by

use

with dry cell

Eveready &volt Storage
A" Battery

No. 766
Eveready "B"
ash volts. Six
Fahnestock Spring
Clip Connectors

NATIONAL CARBON COMPANY, INc.
No. 772
Vertical 4v-volt, large
sire "B" Battery

Headquarters for Radio Battery Information

New York-San Francisco
Canadian National Carbon Co., Limited, Toronto, Ontario

No. 771
Eveready "C" Battery
Clarifies tone and
prolongs "B" Battery life

Radio Batteries
-they lost longes

All apparatus advertised in this magazine has been tested and approved by

No. 764

Vertical
"B" sala -volt
Battery

POPULAR RADIO LABORATORY
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100 Ampere Hour "A" Batteries
for WD12 or UV201 -A Tubes

JUMBO
Instantly Recharged

without electrical equipment at home, or at Jumbo
Service Dealers

While You Wait
NEVER NEED REPAIRS

Every Recharging Completely Renews the Battery

30 Day Trial

Ask Your Dealer -or Write Directly to Us for

OUR 30 DAY TRIAL PLAN
We offer an Attractive Proposition to Dealers

-

and a few Exclusive Territories to Distributors
PRIMARY MANUI'ACTURING CORPORATION
85 to 87 Mercer Street, New York
'Phone: Canal

r

8852 -8853

MERS!
The Public is Investing
$600,000 Per Day In
Radio Parts and Sets!

100 VOLT TYPE

This vast business is confined to no one trade, but is
divided among hardware, sporting goods, music, automobile and other lines alike. Are you getting your share?

Your money back if
you're not satisfied

Our Catalogue
Is a Complete' Buying Guide

You Can Sell Radio.

with KIC -O

Radio is not hard to sell if you handle the right goods and
get the right service. We supply both. Our radio department is in charge of a licensed operator and radio
engineer. This means expert service. All parts tested
before shipping; replacements made from stock.

25

We have thousands of unsolicited letters of
recommendatiòn. KIC-0 " B " batteries will
make good for you,.tpo. Life unlimited. Not
harmed by short circuiting, overcharging, idle-

National Manufacturers
Sad
Distribute Through Us

Large. complete stocks of best- known,
best -made radio merchandise; on which
Same vc give immediate shipment.
di ay service.

\LL GOODS PICTURED, DESCRIBED AND PRICED IN OUR
NEW 92-PAGE RADIO CATALOGUE, UST OFF THE PRESS.
MAKES BUYING EASY. SAFE,
WRITE FOR IT
QUICK.
TO -DAY.
Address Dept. A
THE SUTCLIFFE CO., INC. .

Louisville, Ky.

Established

35

year.

Te -dayl

Panel switches give
single cell variations. Recharge from any t to-volt
A. C. line with small home rectifier. Charge lasts 3 to
6 months in detector plate
ness.

'

-

circuit.

GUARANTEE

Price.

l'ano4

22
32

85.60
7.25

811.76

48

9.50

14.00

68
100
145

12.60
17.60
23.60

17.00
22.50
28.50

Your money back on any
KIC -O Battery if not satisfied within 3o days'.
Write for full information Mounted Rectifier
on

A"

and

"B"

Wiffi

lis a

Volb

Batteries Unmounted Rectifie

Sa.bo

Si.00

Kimley Electric Company, Inc.

2667

Main St.

Buffalo, N.Y.
Storage "B" Batteries
long service, low cost.

All apparatus advertised in this magazine has been les ed and approved by POPULAR RADIO
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MELCOSUPREME
RECEIVER

Tuned Radio -Frequency
"Satisfies Every Radio Wish"

i

.t

^ -Illlqi

Just open the window and have all
the worth while events of the country
brought to your living room. The
Melco-Supreme Receiver is the lock
-open it-turn the dial-that's the
handle -and you will never want for
entertainment in vain.
To really appreciate radio th'ere
is only one chòice, the MelcoSupreme-the set that brings
you the most distant stations.
consistently, with a mellowness
and clarity of tone that is
unsurpassed.
Your dealer will demonstrate
it -ask him.

Complete literature on request.

Clarity
Volume
Beauty
Distance
Simplicity
Selectivity
Pre -Tuned
Pre -Logged

AMSCO PRODUCTSDic

Broome & Lafayette Sts.

Alt apparatus advertised in this magazine has been tested and approved by

New York.
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Cannon -Ball Headset

$3.50
If you want to hear the actual tones
created miles away, choose Camco Cannon -Ball. It is highly sensitive, comfortable, durable and will give you the
service you desire.
Examine the highly polished, aluminum
Cases, chrome steel Magnets, special alloy
Cores, Formica core heads, silicon steel
Diaphragms, black composition Caps, et
cetera. Ask your dealer about the resistance, turns per coil, impedance, et cetera.
If you were asked to name your own price,
we believe you would offer a much higher
price for the Cannon -Ball Headset which
weighs only ten ounces complete with
headband and cord.
But, Cannon & Miller have produced real radio
headsets for over 8 years. And large production
in the hands of Cameo craftsmen specializing on
headsets and loud speakers, means a quality phone
at a fair price.
Invest your money wisely -Cameo Cannon -Ball,
$3.50: Cameo Grand,' $4.75, and the

CAMCO
Loud Speaker

$9.50
The bronur fibre, Cameo
Loud Speaker pictured
here is a very pleasant
family friend. Twenty two inches tall. Ten
inehbell. Artistic,
black enamel metal
base and five foot, durable black cord. Complete with a clear, mellow tone Cameo Loud
Speaker Unit making
a quality speaker at a
fair price. At your
dealers.

DEALERS: Ask your jobber about Cameo

products or write for complete details.
All Cameo products are backed by a liberal, money -back guarantee.

CANNON & MILLER CO., Inc.

And N O W
Super Radio Cabinets
Panel size 8 x 36-8 inches deep.
Made of
solid select mahogany with basswood bottom.
varnished and hand rubbed to a piano finish.
Built by experienced workmen -experts on cabinet design and construction.

BLANDIN TRIPLE "A"
DE LUXE SERIES

-

Full De Luxe equipment including extra mounting
board -inlet flush lid -continuous piano hinge
folding lid supports rubber feet.
Also sizes,

7

x 18-7 ", 7 x 24 -7 ", 7 x

26-73?

and 7 x 30-8".
Write for illustrated price list and name of your
nearest jobber or dealer.
Jobbers and dealers, write for discounts
BLANDIN PHONOGRAPH COMPANY, INC.
1500 16th

St.

..

..

RACINE, WIS.

RADIO BUILDERS ATTENTION
We manufacture the following materials
for Radio:
Flat Copper Ribbon for Antenna
inch and % inch wide for outside
343
"
%
inside
Soft Copper Foil for Panel Shields
.001 to .005 thick. 4 to 8 inches wide
Copper for stamping various parts
.001 to .020 thick. % to 12 inches wide
Also thin flat brass, copper, bronze, gold
metal, and zinc for making various parts of

Radio.

Write for prices
THE BALTIMORE BRASS COMPANY
1204 W:comico St.,
Baltimore, Md.

CARTER
"IMP SWITCH"
for " A " Battery

Quarter Turn Snap Switch

makes positive Contact.
"On and Off" name plate
and pointer indicate position of switch. Compact
Price 65e,
Complete
quiet in operation. One
Any Denier Can Supply hole mounting.

-

In Canada. Carter Radio Co. Limited.. Toronto

SPRINCWATER, N. Y.

All apparatus advertised in this magazine has been tested and
approved by POPULAR RADIO LABORATORY
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FADA Neutral& Greed
No. 185/90 -A
This is the flee -tube Neutrola
185 -A mounted on FADA
Cabinet Table 190 -A. Price
(less tubes. batteries, etc.)
$895.

at

The high, sweet notes
of the violin -the low,

rolling bass of the organ

TONE quality -true

reproduction of voice and music
without distortion-is one of the outstanding features
of the new FADA Neutrodyne. You hear the music
just as it is played or sung.
FADA Neutrodynes can be depended upon at any
time, anywhere, to give you the utmost in radio. They
operate on a simple indoor or outdoor aerial and use
the types of powerful tubes which give maximum results. Each bears the stamp of FADA engineering
skill plus the artistry of master cabinet designers.
You who have deferred buying a radio set -waiting
for someone to produce just your combination of price,
performance, cabinet design and finish -need wait no
longer. In the new complete line of FADA Neutrodyne receivers you can find exactly what you want.
See your dealer. He will show you a FADA Neu trodyne that will delight you -in appearance, performance and price.
You have a range from $75 to $295 from which to
select -six models, each a remarkable value.
F. A. D. ANDREA,

FADA Neutroceirer
No. 175 -A
Mahogany cabinet. Inclined panel and roomy
battery shelf. Five tubes.

Pi;w

(less tube.,.

teries. etC.)

bat-

$160.

FADA Neutro Joior
No. 195
Three -lobe Neutrodyne.
.t wonderful performer.
Price (less tubes, batteries. etc.) 575.

INC., 1581 JEROME AVENUE, NEW YORK

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Here's thé COIL for the
COCKADAY
4- Circuit Tuner
"None

Better
Made"

m

APPROVED
COCKADAY
Range

UNIT
"GEN -WIN"
Low Loss
Tuning Coil

Price $7.00
Tuned Air Core

Transformers

(Set of 3) $6.00
Reflex Coils
(Set of 2) $3.00

Variometers

(Pig Tail) $3.50
Variocouplere
(160°) $3.50

NeutrenexCoils
(Set of

2) $4.00

Full Set A, B,

C

and

to 600 Meters

Coils

Made in strict accordance with Laurence M. Cockaday's specifications. Tested
J7
and approved by POPULAR RADIO Laboratories, L. M. Cockaday, Director. V
Best quality Radion hard rubber or XX Bakelite tubing wound with No. 16
double silk covered wire. Distributed capacity, leakage and dielectric losses practically eliminated. Insures selectivity with maximum sensitivity and volume.
each coil we furnish a complete set of detailed blueprints
(panel pattern, instrument layout and picture wiring diagram)
for the latest Four -Circuit tuner and Amplifier. Separate $1.10.
FREEWith
Also three large blue -prints, illustrated instructions and material lists for the 1 -, 3 -, and 5 -tube Cockaday sets. Separate,
SOc. (All furnished free with each unit.)
arc acclaim the saperioritvof GEN-WIN Wire Wound Iodic Parts.
Eu'I.re
U your rot/ w unentssfa torn. replace it with a GEN -WIN and notice lhr difference.
r

Unconditionally Guaranteed to Give Absolute Satisfaction
At Your Dealer, Otherwise Shipped to You Postpaid

GENERAL RADIO WINDING CO.

Distance
Volume
RUBICON DUPLEX
When the orchestra is a
thousand miles away, it
takes some amplification to
work a horn without distortion. The Push -pull system
-after two stagesof straight
audio -does it. RUBICON
DUPLEX is the system.
Free folder tells why
Get your copy of "The Inside

Story." From curves and tabulated data it shows how to select
instruments for successive stages.
Full details on RUBICON Audio,
Radio, and RUBICON DUPLEX.
Send for" The Inside Story" today

COMPANY
918 Victory Bldg.
Philadelphia

RUBICON

D

150

De

ñR

FÑLYON

ST

YORK,

You'll find it
Don't experiment
cheaper in the long run to "stick to"
!

Plate

Radio

"B" BATTERIES
DIAMOND ELECTRIC
SPECIALTIES CORP.

102 SO. ORANGE AVE., NEWARK, N. J.
Dealer.- Jobbers, Write for Poposition

VACUUM TUBES
REPAIRED
WD12,
WD -11,
UV -201A, UV -199,

And

$

00

others for

Quick service. All tubes repaired by us guaranteed to work as good as new.
Send your dead tubes. All you pay is $2.00 plus
Postage to Postman.

THOMAS BROWN CO.
Newark,
511.519 Orange St.

N. J.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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FRESHMAN

MASTEl IPIECIE

The Greatest Value
Ever Offered in a
RadioReceivin g Set
CLARITY
BEAUTY
VOLUME
DISTANCE
ECONOMY
SELECTIVITY

Helve It 1S

at $ 60.

_

I.

ö

.
.

'

.

ti.*

,'-

A Five Tube Radio Frequency Set
Built of the finest low loss material and in a beautiful genuine solid mahogany
cabinet. A receiver that will bring in even the most distant stations to your
home with surprising clarity and volume. So selective that you can pick up any
station you want night after night, at the same dial setting, and, what's more, it's
the easiest set in the world to operate.

If you want to Build

}::

your Own,we have made
Set Building Easy
FRESHMAN
,,

,

TfTW

1Ec

o-

Tuned Radio
Frequency Kit

No Neutralizing or Balancing Condensers Required
With these marvelous units you can easily build a five tube Radio Frequency
Receiver that will be highly selective as well as a remarkable distance getter,
bringing in all stations with pleasing clarity and volume.

t

Kit consists of 3 Masterpiece Tuned Radio Frequency Units carefully matched
and balanced. Complete with wiring diagram and instructions for building any 4F
5 tube tuned radio frequency receiver and also drilling template for proper mounting
Our new catalog

is now

ready.

It's free.

50

E

a.

Write for it.

CHAS. FRESHMAN CO. INC., 106 Seventh Ave., New York City
MI apparatus advertised in this magazine has been tested and approved by
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ONGAN
Transformer

Police Sergeant Charles E.

Pearce who erected and
operated the first successful
police radio station in the
world
former student
of the Radio Institute of
America.

Voltmeter

Alb.

-a

Rc1d1Or J

your chance

From no knowledge of radio -to licensed operator.
From operator up the opportunity ladder to the
big job at the top. And a life of fascinating interest, well paid. That is every man's chance now
that the famous course of America's
oldest radio school is offered for home
study.
The Radio Institute of America is conducted under the auspices of the Radio
Corporation of America, the greatest
radio organization in the world. This
insures the most thorough and up to
date instruction and therefore means
preference for positions when you earn
your government license.
The demand for trained men is great
-and growing. Now, no matter where
you live you can study at home under
the best instruction. Write today! Get
your start -and grow with radio.

d
TWO

Superior

Products

Type C, Audio Frequency.
Transformer will bnng out
the very best in any set.
Designed by Dongan engineers
manufactured excl s ely in a Dongan'e own
factory. No finer transformer can be made.
For all types of hook -ups
Ratio 3:i to a and 6 to t

For consistently good per.
form ce from your set you
must have a high grade voltmeter. Definite and accurate readings are essential.
Dongan H i g h Resistance
Vo tinette is guaranteed for
accuracy.
$2.75 List

DONGAN ELECTRIC MANUFACTURING CO.
Detroit. Mich.
Franklin St.
7Fmmformrre of Merit fer is Yevrs

Extra!
When the conventions
were w a x i n s hottest.
DE-TEC -TONE was pro,
fag its superiority, both
on Reflex a n d Crystal
Sets.

Type B

DE -TEC -TONE
Crystal Detector

stud ent,experienced amateur,andwire.
less operator has led to the opening of

At Dealers or Direct

Type 'B" (above) 41.60
Type "C" (below) $1.50
Jobbers: Discounts and
Literature on request.
PYRAMID PRODUCTS
COMPANY
117 N. Dearborn St.
Chicago

an ADVANCED HOME STUDY
RADIO COURSE, specializing in
C. W., I. C. W., telephone and radio
measurements. Investigate!

Radio Institute of America

r7her7raffic Co
of the air

<Formerly Marconi Institute)

Established 1909

328 Broadway, New York City

Address

them. Get our proposition.

2983

(neat popular demand by the advanced

Name

We want the best jobbers
and really co- operate with

Attractive booklets on request. Special
proposition for Man ufactu

Advanced Radio Course

Indicateby across X the course you are interested inn
Radio Institute of America.
328 Broadway, New York.
Please sendme full information about radio opportunities
today, and your
COMPLETE RADIO COURSE
ADVANCED RADIO COURSE

JOBBERS

Bakelite panel.
Nickel plated trimmings.
41.50 List

Add a Ferbend Wave Trap
W

scot

tteenxdubte
erteeá to tune out
n

Hal o

interfering
Raid

Da

Sent poet$8.06. or

'.°2;11`07. Men hnoktet
.

Ferbend Electric

21E

S

ouN Water St.. Chime.*

0'NEIL AUDIPHONE
music and speech reby "laminated voice- core." $
V0
Complete with connecting cord
All

vivified

O'NEIL MFG. CO.

714

Palisade Avenue

West New York, N. J.

Ail apparatus advertised in titis magazine has been tested and approved by POPULAR RADIO LABORATORY
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What kind of a Radio have you?
Made it yourself?
Would you brag about its looks?
And, honestly now, does it
really perform?
We mean, is it utterly simple?
Is it absolutely quiet in operation?
Can you depend upon it, un-

mighty fine -looking: not
a wire in sight -no ugly
horn necessary -positive
absence of squeals. In
every way it is the radio
entertainer of the home
fit for the finest room
and enjoyed by the most
exacting listeners.

these questions are
answered "Yes" by the

The day of the home-

failingly ?

ALL

new FREED - EISEMANN
Radio Receiver. And it is

--

made set is done. Radio is
now in the drawing room.
Enter FREED -EISEMANN!

FREED -EISEMANN RADIO CORPORATION
Sperry Bldg., Manhattan Bridge Plaza

Brooklyn, N. Y.

RADIO RECEIVERS
All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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NATIONAL`EZVEr
ER11tXER

CONDENSERS
and DIALS

PRICES
Of Condenser
(Including 3 -inch Dial)
nol

.0005

.00035

.00025

$7.00

$6.00

$5.75

$5.50

DIAL Only
4-inch.. ..$2.50
3-inch.... 2.00

"Perfect Resonance Control"
That's the way a satisfied purchaser of a
NATIONAL VELVET VERNIER DIAL and
CONDENSER describes the liquid smoothness
and flexibility of this perfect slow -motion dial
and low -loss condenser.

Perfect because of perfection of design and
skilled craftsmanship. No grating-s-no back lash-no loss. Every part in perfect. accord.
Lustrous finish and graceful lines give a "million- dollar -look" to the home -built set.

NATIONAL COMPANY, Cambridge, Mass.

RADIO PRODUCTS are
Gco Bakelite Rheostat
One point mounting.
Binding post connections. Vernier or plain
types. 6-10 -20-30 ohms.
Absolutely uniform resistance. Plain, $1.35.
Vernier. $1.50.

UNQUALIFIEDLY GUARANTEED
against all defects
Look for the distinctive GREEN CICO BOX

Cico 2 -Way Plug
Two sets of headphones
or loudspeaker and one
set of phones may be

connected simultaneously. Fits all standard jacks. Takes all
types of tips. Price.

Consolidated, Instrument Co. of America
41 Ent 42nd St, New York
CICO AUTOMATIC
PLUG

Gives instantaneous connection. A slight pressure
on the wings with thumb
and index finger releases
tips for change. Bakelite
body. Metal parts nickleplated. Takes all tips.
Price 75c.

CICO BAKELITE JACK
Something entirely new. An improved new principle.
Moulded
completely from bakelite.
No
metal in frame construction.
Short springs of special phosphor
bronte which is non -corrosive.
Ndsoldering. Sterling silver_contact points assure perfect contacts. Scientifically perfect in
every detail. Unusual in design
and value. Something well worth
all the pride you will take in it.

circuit open 8.88
No. 31-4Single circus t closed .8b
No. 32-Dowido.drenit
80
No. 30- Single

N. 33-"A"

B.tt.ir

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO
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TRADE MARK

The new name for parts
known as "IMPROVED"

This is the IMPROVED "A" Battery
Switch. Price $1. Made only by the
Joseph W. Jones Radio Mfg. Co.

This is the IMPROVED Single Open Circuit Jack. Price 70c. Made only by the
Joseph W. Jones Radio Mfg.' Co.

This is the IMPROVED Double Circuit
Jack. Price $1. Made only by the
Joseph W. Jones Radio Mfg. Co.
"A" Battery Switch are
and reduce capacity

short stubby leaves in the IMPROVED
1` HE
so assembled as to eliminate long parallel leads
effects.

IMPROVED Anti -Capacity Jacks are made for radio use and no
other. Less than half usual length -yet any standard plug fits. No long
parallel leads, eliminating capacity effects:
IMPROVED Anti- Capacity Jacks and Switches connect with sample
binding posts. Tight connection -no soldering-only one hole tó drill. -

No Soldering with any Jones Improved Parts
Variable Vernier Condensers
Vario-Couplers
Potentiometers

R6edst hts
Grid Leaks
Lamp Sockets

Jacks
Switches
Plugs

JOS. W. JONES RADIO MFG. CO., Inc.
300 Madison Avenue

New York

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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"Take

No Chances -Use Como"

DUPLEX
COMO
The World's Standard Push Pull
Transformer

»iii:

The Real

Thrill

of
Radio

WHEN you own a Radiodyne
you can listen in on programs thousands of miles away.
Jazz music from Chicago -speeches

from Washington -opera from

-

Boston -"Hits" from Broadway
your
news from "The Coast"
Radiodyne brings them to you no
matter where you live.

HAEI1OÜUNE
Gets Wonderful Results With
60 Foot Aerial
"I am using

a 60 foot outside aerial and
the results are wonderful. I use no ear
phones. Am reaching from coast to coast
with a loud speaker."
Harry Herz, Milwaukee, Wis.

Works Just As Well Without
Loop or Aerial
"With a 30 ft. wire lying on the floor we
heard 32 stations in one night including
Omaha, Newark, Atlanta and Ft. Worth
on loud speaker, clear and distinct."
H. N. Walker, Detroit, Mich.

PRICE $12.50 per pair
For maximum volume without distortion

What Prominent Writers on Radio
Subjects say About Como.

Lewis B. Hagerman
Technical Editor, Chicago
Post: "Actual Tests show this transformer to be far
superior to any others of similar makes."
R. J. Robbins, New York Sun: "After consideration

of several well -known makes of push pull transformers
which are available "COMO DUPLEX' was selected as

most satisfactory."
C. White, Radio World: "COMO DUPLEX" is infinitely superior moat other push pull transformers
seem to be ordinary transformers with a center tap

-

brought out as

a

makeshift."

Gordon, Open Road: "A system of audio-amplification which is becoming increasingly popular. Its use
will give surprising results in both quality and volume.
and is thoroughly recommended by this department."
NEED WE SAY MORE?
E. P.

COMO APPARATUS COMPANY
Boston, Mass.
Tremont St.
For Sale at Leading Dealers

446

EBY

There is only one

GENUINE
EBY Binding Post
"With Tops which Don't Come Off"
Eby Posts are scientifically designed,
beautifully finished and their price is right.

EBYS are Binding Posts PLUS
H. H. EBY MFG. CO.

:

AMPLION
Load

The World's Standard

Write for illustrated folder which
describes the Radiodyne in detail.
Every radio fan will be interested in this new type receiver.

Coil & Electrical Co.
Fifth St., Racine, Wis.

Western
308

Philadelphia

Speaker

Radio LHAR MANI Products

HARTMAN ELECTRIC CO.
MANSFIELD, OHIO.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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IMITATIONS!

19

A RECORD COMPLIMENT
We have counted 19 imitations of our products.
But the imitator cheats by offering the exterior
likeness only. SCIENTIFIC ACHIEVEMENTS
DEFY IMITATION. General Instrument Corporation eliminates and reduces losses in its condensers by scientific means available only to manufacturers with laboratory facilities equal to those
of General Instrument Corporation.
Air, lsolantite, Pyrex, Corantum and Quartz
are the only recognized zero or minimum loss
insulations in existance.
GENERAL INSTRUMENT CORPORATION
INSULATES WITH AIR, ISOLANTITE,
PYREX, CORANTUM AND QUARTZ.

The embodiment of this scientific principle
in General Instrument Condensers makes a certainty of GREATER DISTANCE, INCREASED
SELECTIVITY AND CLEARER RECEPTION.
By eliminating energy waste these genuine condensers overcome losses.

Pigtails introduce variable
inductance and variable resistance, defeating
accuracy and creating losses. The Bureau of
Standards does not use pigtails on their standard variable air condensers. Neither does The
General Instrument Corporation.
IMPORTANT:

THE GENUINE
COST A LITTLE MORE BUT ARE
WORTH INFINITELY MORE
TYPE 52

LOW LOSS

AAOTOGIS.

NOLOSS

á,.,...

TYPE 46

TYPE 52

TYPE 51

INSULATED WITH

INSULATED WITH

PYREX

. äÿT

ISOLANTITE

.,.ñ 4, ,,:,.

TYPE 46

TYPE 51
INSIMxIW1 TRIPLI M:PiNL.
C

ACTS 50.1P

TYPE 47

TRIPLE WIPING CONTACT
BALL BfAP

7-

MC.

NTITE

BALL

ATI ON

BEARING

LOW

V
GENERAL

3'Mt. MENT CO P: POIE3.ATION

MANUFACTURERS OF LABORATORY EQUIPMENT
423 Broome Street, New York
All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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SOMETHING
NEW
One of the fastest sellers ever put on the
Radio Market is this beautiful self- contained
receiving set-THE MONARCH, a six tube
set carrying with it refinement and strictly high
class throughout -an ornament in any home.
We are also manufacturers of 3 and 6 tube
panels cut to fit Victor and other leading makers
of phonographs, backed by an organization
known to the musical world.

Here is your chance Mr. Distributor -Dealer
or Jobber
cash in.
Write or wire today for our proposition.

-to

Krasco Manufacturing Company
Dept. M. Radio Division

451

East Ohio Street

Chicago, III.

Which is the BEST Hook -up?
Which is the BEST receiving set?
Which is the BEST headphone?
Which is the BEST rheostat?
Which is the BEST variometer or coupler?
Which is the BEST grid leak?

Etc.

Which

is

Etc.

Etc.

Etc.

the BEST Condenser?

While the claims of the various manufacturers for the superiority of their products are
interesting, it should be kept in mind that with
ONE exception there is no consensus of authoritative opinion which single item really IS the
best, -the acknowledged standard for comparison.
It is a significant fact that cf all the various
A Port Card brings you an

kinds of radio apparatus on the market to -day
the CARDWELL CONDENSER is the ONLY
unit which is recognized by engineers and
technical Editors of National prominence as
the ONE best. For example, the Cardwell
Condenser has been specified by Cockaday,
Lynch, Warner, Reinartz and other prominent
Radio Engineers for use in their circuits.

Education

on Condensers

ALLEN D. CARDWELL MANUFACTURING CORPORATION
Cardwell -the
l

ORIGIN.!/

rotor-grounded, low loir co,,drntrr

BROOKLYN. NEW YORK

PROSPECT STREET

All apparatus advertised in this magazine has

been tested

and approved by Pumui.Ai RADIO LABORATORY
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HEATH

Radiant Condensers
Micrometer

Geared Vernier
Ordinary adjustments reduced by separate geared
adjustment to hair -breadth
distinction. The most high ly perfected vernier so far
developed.
eloped.

The well -known Heath

of stamping
rotor plates makes the
new HEATH an instrument of lasting accuracy.
process

Non-Dielectric Condensers

-

NEW all-metal condenser. A new ri- tacts through bearings. Of only o.t ohm and
gidity! A shaft perfectly centered in a phase difference of less than one minute
accurately machined bearings-true- the very peak of condenser efficiency. Use
running -for smoother operation. No con- Heath Condensers in your new set or hook-up
PRICES OF MODEL "A" VERNIER TYPE WITH DIAL
44 Plate
6.50
No. 444A.V.
No. 11 A.V.
ra Mato
55.00
Plin Typ in all sizes.
No. 24 A.V.
a4 Plate
5.50

A

New

HEATH Products
HEATH Sockets
With the Exclusive Shock Absorber
Feature
Bakelite base into which re- enforced phosphor bronze,
securely. embedded. Binding
nuts. HEATH StaPriccerd ?5i.
slotted
erial and
orkmanship
material
soff- cleaning, contacts are

HEATH Bakelite Dials

Specially designed easy grip -knob, beautifully proportioned, highly polished and clearly incised. Braes hushing
centered by precision machinery to positive accuracy for
perfect balance. Made in two (z) inch, three (3) inch and
four (4) inch diameters. A typical HEATH product.
No. tot

-e PRICES
dial for IC shaft so cts.

Write today for Literature

Heath Radio & Electric Mfg. Co.
208 First Street, Newark,

N. J.

Exclusive Canadian Distributor, MARCONI WIRELESS TELEGRAPH CO., Ltd., Montreal, Canada

All apparatus aavertised in this magazine Iras been tested and approved by POPULAR RADIO
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Don't Blame Your Set!
If the batteries run down, you're lucky
to get anything but "sounds."
A P C O Battery Charger keeps radio
batteries alive.
Works noiselessly, efficiently, surely, fully
charging any radio battery overnight
for a few cents. 7,z ampere capacity.
Pays for itself in six months. Guaranteed one year.
Write for circular and dealer's name.

APCO MFG. CO.

You needn't be afraid to
tackle the most complicated set when you're
equipped with Stevens
Special Tools for Radio
Builders. These helpful
little labor- savers enable
you to accomplish the
"impossible" with ease
and speed.

SPICER ST.

PROVIDENCE, R. I.

APCO MTMR$
for

"A" and "B" Batteries

TEST YOUR BATTERIES

STEVENS PANEL CUTTERS
cut true, clean holes through hard
rubber or bakelite. In three sizes,
for peek holes, socket holes or

with

fitting bezels: ^/s" 75e.; 1" 85c.;
1W' $1.00.

a

FREAS HYDROMETER

STEVENS BEZEL DEADER, a beautiful oo hat cuts a full.
smooth bead in peek hales, just like manu ac tired sets. Does
not chatter. In two sizes: fj $1,75; 1 "$2.00.

Stevens Spintite Wrenches
Enable you to get into confined
spaces and spin every nut tight
as if soldered. No more fussing
with pliers. Time and temper
saved.
Fans everywhere en-

thusiastic
For HEX NUTS. Set T -71Three most popular sizes, y ",
5/16", % ", in box, $1.00.
For ROUND NUTS.
Set T825 -Three sizes,
5/16 ", rh ",
7/16 ", tapered to fit all round
radio nuts, in box. $1.00.
If your Tools,
dealer doesnt carry
Stevens
Write us direct.
Ask for Catalog No. 1I describing all the tools.

Stevens & Co.

Tools miths since 7899
375 Broadway, New York

They are reliable

FREAS No.

1

HYDROMETER SET
Scientifically designed to work freely.

FREAS CLEARVIEW
HYDROMETER SET

Price $1.00 Each
FREAS RADIO `B"
HYDROMETER SET
Especially designed for use with
the "B. Battery.
i

Price

75

Cents

If your dealer cannot
to the

will

be

supply you write
factory direct and your dealer

supplied.

Manufactured by

,Stevens

PUP® Tools

FRANCIS L. FREAS GLASS WORKS

Conshohocken, Pa.
To Jobbers.-You

will

Proposition.

All apparatus advertised in this magazine has been tested and approved by

be

interested

Write Dept. P.

in our
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R

DO EPR;ODU TION

S

(2t11,8
HE ma Serial of the h rn itself

plays a important p t in the
aithfulnes; of Atlas Radio eproducion. The magnified cr ss- section
below shoe s how the re ilient core
absorbs t e vibrations f the horn
material chile the rigid urface conserves the sounds you ught to hear
-as yo want to hear em.
Multiple Electric Prod cts Co, Inc.
36 Spring St., Newark N. J, Dept B
New York, Boston, Phil delphia, Baltimore,
Pittsburgh, Detroit, Ch' ago, St Louis, Denver,
t, San Francisco.
550 Howard S
Marconi

Wirehu
Sole

dKnph

Co. of Canada,

Ltd

snMian Distributor

RESILIENT
CORE

New Atlas speaker with
the exclusive and strikingly beautiful bronzebrown ripplefinish.

FRIGID
SURFACE
Atlas unit, complete

with attachment

couplings, to ht all

standard phono.

graphs.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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AMPL -TONE
PHONES
oheohsiito' /en '4
théstationSNAP ïN
l(raVe

TF6

Performance
2200 Ohms $5.00

The first and only six tube radio receiver

that brings in any desired station by a single
turn of a single dial to a single pre- determined

Loud -Clear Equalized
Tone

dial setting. Tone purity and clarity unmatched by any other receiver.
Thermiodyne appeals particularly to the nontechnical man or woman who wants perfect
performance with easy operation. May be
used with any type antenna, or under favorable conditions, with none; with dry or
storage batteries and with any make tubes.

Only best materials used and
finest workmanship employed.
Quality and quantity now combined.

NOTICE
We further wish to notify our
trade that we are now located in
our new and spacious quarters at
Derby, Conn.
All our orders will be shipped
from our new location where we
are in a position to render imme-

diate deliveries of quantity orders
to our customers. We wish to
thank our many friends and customers for their past valued orders
and trust that our new location
will be of benefit to you.
Dealers -Write us for further
information.

UNION FABRIC COMPANY
Successors to

14

Points of Thermiodyne Supremacy
1- Single Control.

2-No outdoor antenna
3-No directional loop.

necessary.

4- Wavelength

or Kilocycle pickup
of stations, instead of meaninglesa degrees or numbers.
5- Cannot
Squeal or Howl.
.

6-Cannot Radiate.

7- Cannot Distort.
8- Newspapers give time and wavelength.
9- Thermiodyne
picks them at the
exact

setting very time.
10-No logging of stations, nothing
to remember.
1I-Stations of different wavelengths
cannot interfere with each
12

-A other.
six tube

14

-A

receiver, three stages
of Thermionic Frequency, Detector, two stages Audio Frequency.
13- Distance, Volume, Clear as a bell,

without fuss or xcuses.
180 degree turn of the Single
Control is like an instantaneous tour of dozens of cities.

Beautifully built. in exquisite genuine mahoeany cabinet with space for all batteries for dry
cell operation.

$

140

Insist that your dealer demonstrate Thermiodyne
Made and Fully Guaranteed by

SHEPARD -POTTER CO., Inc.
33 So. River St.

Plattsburgh, N, Y.

C. M. FRENCH MFG. CO.
Derby, Conn.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Geared 80 -1 Ratio

-

Endorsed by Technical Experts
Commercial operators, men who know tuning
efficiency, use Accuratune Micrometer Controls.
Arthur Lynch and R. E. Lacault, technical editors of the two leading radio publications, use and
recommend Accuratunes for best tuning results
to. their thousands of readers.

Pioneer Manufacturers of

quality vernier
devices.

Accuratunes are actual Micrometer Controls,
geared 80 to 1 ratio for infinite tuning precision.
More efficient than built -in verniers or any other
tuning device. An absolute necessity on Super Heterodynes and other Receivers requiring unusually close tuning.
Accuratune Micrometer Controls give you
greater distance, greater selectivity, greater volume. Well worth their price of $3.50.
At your dealers, otherwise send purchase price
and you will be supplied postpaid.

Radio Ltd.,

Montreal,
Canadian

MYDAR RADIO CO.

Representatives.

9 -B

Campbell St.

Newark, N. J.

ACCURATUNE
80-1

MICROMETER CONTROLS
All apparatus advertised in this magazine lias been tested and approved l'y Povu.AK RAmo LA9UNAlUnY
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The New SATURN
Improved Automatic

Radio Plug

THE famous SATURN
Plug
radically improved to meet the latest
requirements. Neat, polished case of genuine Bake lite-no exposed metal to
produce capacity effects or
short circuits. Remember
the big SATURN feature
-no tools to connect
just insert phone cord terminals into plug. Held in
a vise -like grip- electrically perfect: instantly released by a touch on the
small release lug. A real
guarantee backs every SATURN Plug. Although so
much improved, the price
stays the same. Greater
value than ever at the
reduced price 75c.
The SATURN Battery

-

"Tr
SATURN

Perfect
Jacks
Easy soldering terminals

with crowfoot
offset, tinned
with non -corrosive

flux

solder

ner brass

brackets,

nickel plated.
German silver
blades

with

sterling s i Iv e r contact
points.

xiA

POSITIVE
CONTACT
ALWAYS

MAINTAINED

PolyP1
The tension slot, a big feature of POLY PLUG, permits the phone cords to be
pulled and jarred without the slightest
disturbance to the contact.
Eliminates every inconvenience so
annoying in the operation of the unsatisfactory screw type plug.
No necessity to take POLY
PLUG apart
a single

-not

screw to tighten.

75c

At your dealers or sent post paid on receipt of purchase
price.

"worth it"

Switch

com-

pound.
Rounded cor-

IF

Velvet -smooth action -the result of perfectly balanced blade
construction. A slight pull makes
connection; an easy push breaks it.
Fits any panel. Built according
to the SATURN standard of materials and workmanship.

List price, 75c.

SATURN Products for

Better Connections

How to Buy SATURN Radio Products
In case your dealer has not vet received his stock
of SATURN Products, you may order direct, being
sure to mention his name. Satisfaction guaranteed or your money returned.

Write for Our New Circular

POLYMET MFG. CORP.
70-74 Lafayette

Street

New York City

(Best for.
Reflex
and Crystal Sets

FRESHMAN
Double Adjustable
Crystal Detector
No more searching for the sensitive spot.
knob as you would a dial.

-Merely turn the
The

SATURN

Mfg.

&

Sales Co., Inc.

Dept. P.

48
ToáaA

R..as..

W np

',

Beekman St.

New York, N. Y.

For

base or panel mount-.
ing, complete with Fresh - $1 dJ
CU
man Super - Crystal
At your dealer's, otherwise send pure]. se price
and you will be supplied postpaid.
CHAS. FRESHMAN CO., Inc.
106 -7th Avenue, New York

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Build it with the

1JLTR74DYP

KIT

Now, the famous Ultradyne Receiver has been so siioptilied that
anyone can successfully build it with the Ultradyne Kit.
This Kit includes all the special parts required to build the Ultradyne,
Type "A" Ultraformer,
designed by R.. E. Lacault, the Inventor,
3 Type "B" Ultraformers, 1 tuning coil, 1 oscillator coil, 4 matched
fixed condensers.
The Ultradyne incorporates the new "Modulation System"-a decided
departure from the detector arrangement of radio reception used in all
other Super-Heterodynes. This Modulation System" is the latest
development of lt. E. Lacaldt, A.M.l.R.E., Consulting Engineer of
this company and formerly Radio Research Engineer with the French
Radio Research Laboratories.
Even Super- Heterodyne Engineers marvel at Ultradyne performance
its unusual selectivity and great range on the loud speaker.
There is no greater receiver! Now you can build it. yourself!

-1

To protect the pubic.
all genuine Ultraformete
bear Mr. Lacault's perseal
sonal monogram
(R.E.L.) and are guaranteed ao long as this seal

remains r nhroken

-

Write for descriptive folder

PHENIX RADIO CORPORATION

NEW YORK CITY

7 -9 BEEKMAN ST.
Send for

32 -page

III Is-

Bated book, giving latest
authentic Instructions ou
drilling, wiring, neseu,bling and tuning I) and 8
tube Ultrodyne receivers,

ZILTRTJDXPE

50c

SUPEWHETERODYNE

All apparatus advertised in this magazine

lugs been tested

and approved

by POPULAR RA1)10 LABORATORY

112

The Best in Radio Equipment
IIIIIIIIIIIIIIIIIIIIInIlII101IimIIIIIIIInIIIIIIIlllnllllllllllllllllldllllllllllllllmlllllllllllllllllllllll

ULTRq

LAS

f4NDYÇg

g

10 TUBE
"BRINGS IN THE WORLD'

INSTRUMENT TESTED
o

1

201A Etyle.

S

volt, .25 ampere

Read the guarantee furnished with every Atlas Tube,
'Thu Atlas Tube has been individually instrument
tested and is guaranteed to give entire satisfaction. If
unsatisfactory for any reason whatever, it may be returned

Olas

within

ealer from

whom hit

the

null bought provided the

has not been burned out.

"Deaaler are authorized by the manufacturer to make
replacement
acement oor refund (in such cases) whichever may be
desired by the customer.

Atlas Instrument Tatted Tubes

are guaranteed

to 'unction efficiently in Reflex. Neutro
dyne. Superheterodyne. Radio Frequency or any of the
eirenits which require highest efficiency in tubes."

/too

At the best dealers or direct from @
us. Mail orders promptly filled. aP4
SPECIAL OFFER- With each tube o: dared
from this dvertisement we will, on equest, include individual chart showing
characteristic curve.

DEALERS and JOBBERS -There is satisfaction as wel
s profit in handling ATLAS TUBES.
The first tubes
o be sold on merchandising principles affording full pro
Cation and satisfaction to your customer..
Write or wire for proposition.

THE R-S-K COMPANY

Ch

es

.,

.11

th

609 Chamber of Commerce,

VOLT

4

r
o

votT

ff

isjv

J

BARGAIN CATALOG

ywh's
7(CA

Pittsburgh, Pa.

IÇ IIIIIIIIIIIIIIIWIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

l

?CELL

a

Caxton Bldg., - - - - Cleveland, O.
Ellicott Square - - - Buffalo, N. Y.

ECL
vuLt

1O

Pages!
Just
send

ULTRA f.MODEL
o.
b. ST.

LOUIS

your
name

$18.00

Note

"Handy Charger"
Features

No bulbs to break.
No auxiliaries necessary.
No acids to spill.
No sticking contacts.
No fast- wearing parts.
No wood used -Fireproof.
The most complete, most flexible and quickest battery
charger on the market at any price. Will charge every
radio and automobile battery in the one machine. Fur.
nished complete with a precision Weston Ammeter.
Beautifully finished Case
automatic in operation.
Costs less than 1 cent per hour to run. Ask your dealer.
lllustrated descriptive folder on request.
Write us.

-

INTERSTATE ELECTRIC CO.
of St. Louis, Mo.

4339 Duncan Ave.

Crammed full of
money- saving

offers

of all kinds of Radio
sets complete, from a

few dollars u p, and parts
andaccessoriesincluding

Parts for
"Knock -Out" Sets

\ r

developed and approved
Broadcast Magazine.
pptublished by Doubleday, Page
tag you may
needto build or equip doy sus.
tea easy to do business with asa for MG
^The inatio nansa of
Service." All goods offered subject ro
and
to sport
No mop.,
munes advance. Quic4 t_hToit,
We pay nawered tat., -gywh ere
t Sotsy¡¡ tíos of nwuy book. -don't
an
td dree.
Get awe
this wotrbe batanga -toa need +inane
fadad)e
(And will ron
do obliging as
add the name o[ age or moro fused- sw ball.,.

interesting

Y
Ì et

asl.

will

song want radio
odio s:ooasi

Very

you!)

HOUSE
LIBERTYaMAIL

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO
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After distance,

what do

you want?

cmplification
without distortion1
you want to hear the distant stations but
you want these loud and clear so a whole room full of
people can understand.
And when you listen to a fine musical program from your
local station it certainly is fascinating to get all the notes,
all the words, and to be able to close your eyes and just
be content.
If you use Acme Transformers in the set you build and
insist on their use in the set you buy, you are giving your
loudspeaker a chance to reproduce the singer's voice, the
violin's notes, the orchestra or lecture, loud and clear,
without distortion.
Send 10 cents today for 36 -page book " Amplification
without distortion," containing many practical wiring
diagrams and many hints for getting the best out of
your set.
OF COURSE,

ACME APPARATUS COMPANY
Transformer and Radio Engineers and Manufacturers

Dept.

AC
for

93

Cambridge, Mass.

amplification

I

ACME APPARATUS COMPANY,
Dept. 93, Cambridge, Mass.
Gentlemen: Enclosed find 10 cents for
copy of " Amplification without Distor-

bon."

Name
Street

City

State

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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IRACO
GETS 'EM

FROM

COAST ço
COAST
LIST PRICE ONLY

$t9s1

eats radio sets costing
$50to$6omore!

"Rave received more stations with my
Mimeo than I ever received with any
other set costing $50 or $00 more." reports F. J. Brink, Grove, Okla. "More
than pleased with my Miraco-havo 125
stntinnson mylo$ todate." -C.Gilland.
Franklin. Texas. Best sot I have ever
used. Have beard London and California. "C. A. Henry. Vernbank Village.
N.Y. "When you can't get n program
with the Mirato you need
not
an
other set_ A In get tine all over U.try
S. with
mine. "
C. Brown, Albertville, Ala.
COAST TO COAST RECEPTION
verified
by
Mirato
users

ROBERTS UNITS
('Trade Mark)

J.

ILLINOIS NEARS N.Y.

AND CALIFORNIA
beet on
market. Have heard te.
ens II
B. Also
Caba. Heer N. Y..nd
Cal. mont every night.'
Mre. Y. R. Prophet, Paw

Believe Mirato

Ill.

NORTH DAKOTA HEARS
CUBA
"Mlnee has been erk
Mg fine. Nave heardwfrom
to Cant. Also muni
a[loein Canada Hawaii

stt
and Cuba. -T.G
aon. Torus lake

Ander.
N. D.

THE WONDER CIRCUIT OF THE YEAR
Comm' '
Neutrodyne,- Regeneration -Reflex Developed
by Walter \'all R. Roberts, EE., Ph.D. Editorially Endorse)
by Rtuho Broadcast, as "Without Doubt The Rest We Have
Ever Seen."
California Actually Heard at Princeton University On The
Loud Speaker, WITH TWO TUBES.
ROBERTS UNITS consist of Five Coils in Two Mountings
Ready for Installation. Packed complete with all instru>
, Hook-up, Schematic Print, Cat of Complete
Set, etc.

MINNESOTA HEARS

U.Ing

TEXAS
Minou. gin

reception fro
vent t
r ast. Cal y eCanot,
Reetonanä Dafia, Try I
B. Reneuiat. what*.
Minn.
OHIO HEARS PORTLAND, ORE.
'MInce works fins. Just
heard Atlanta. Now York
City. )s
Dort. Tampa

-R.

Fort Worth.

t

"BUILD

A ROBERTS AND
Coils Mfg. tinder Zig -Zig
Pat. Aug. 21, 1923.

.l

tT.H.Muan Aabland.Ohio.
PorUsnd.Ore.Gue.alh.fis
ugh

iemst

ds

p
'

.

SendCoupon

-!-

for latest bulletin and

'pedal

Mil

winner.

a00

(Trade Mark)
Complete Kit of High -Grade Parts for the

DEALERS
AGENTS

TheMiraenpno
con is

s$8

ROBERTS KIT

Mimeo Tuned
Frequency
cy every State rock
bottom prices have efficiency of seta costing three
Urnes as
uch. Two.tubo guaranteed outii solid
gumahogany cabinet, list prl
$29.50. Four.tuhe
aranteed
outfit. list price $54.50.
Order
d sake
Radio

REACH TIIE COAST"

ROBERTS TWO TUBE KNOCKOUT SET

:couler. Bakelite Panel, completely drilled. General Radio
C
Ionisers, F. M. C. Transformer, Soekets, Condensers.
Genuine Roberts Units, Baseboard, Dials, Knobs, Busher,
Spaghetti -Everything, except Tubes, Batteries, Cabinet.
with, Portena
Without
Folding
ng Loop (for
Loop
Local Use)

.

write.

THE MIDWEST RADIO COMPANY
812 Main Street, Cincinnati, Ohio

$53

60

Interested in Mimeo ( ) ae a dealer ( ) se an
agent ( )asuser.

J. NAZELEY COMPANY Dept. F.

Nam.
Address

571

Hudson St.,

This book will
show you how

7

to get more!

FRESHMAN SUPERIOR
You can depend upon them to
remain accurate at all times

Made of high resistance material impregnated throughout (not coated paper). Unaffected by climatic conditions. Will not
deteriorate. Clamped between solid knurled
ferrules assuring rigid construction and
firm contact at all times.

At your dealer's, otherwise send purchase
Price and you will ho supplied postpaid.
Chas. Freshman Co., lac., 106 -7th Ave., N. Y.

New York

Are you
getting D X?

40e

each in any value
from % to 10

(Sole Mfrs.)

It tells all about vacuum
tubes and bow to control
then) to as to get greatest
I) X, most volume and longest life from tubes and
hat 'cries.
In
get
How
maximum regeneration,
clearest signals. ' l'ella hew vaaulm tubes work.
SEND

2e

STAMP POR IT, TO

D X INSTRUMENT CO.
Dept. PR 1024
Harrisburg, Penna.

All apparatus advertised in this magazine has been tested and approved by ltorul.Alt RAUIo
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21
Stock Sizes
Radion
Panels
6x101,
6x14

7x18

6x21

7x24
7x26
7x30
7x48

7x9

7:10
7x12

7x21

9x14
10x12
12x14
12x21
14x18
20x21

Eliminate short circuits
and distortion
Any panel material which will absorb
moisture is apt to cause short circuits and
distortion. Radion Panels are impervious
to moisture. They eliminate most of the
leaks of radio frequency currents where

other materials fail.
Your dealer carries a stock of Mahoganite
or black Radion Panels, Dials and Knobs.
Experienced amateurs and professionals,
too, demand genuine RADION: Try it
and you will notice the difference.

RADION
AMERICAN

A poRTs
NARO

RBBBER[O.NY.

Look for this tarne
every
genuine RADION Panel. n Beware
cl substitutes and imitations.

Supreme insulation

PANELS

AMERICAN HARD RUBBER CO., i 1 Mercer St., N. Y.
All apparatus advertised in this magazine has Leen tested and approved by POPULAR RADIO LABORATORY
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LEGO WONDER
FIXED DETECTOR

.

for

'

REFLEX & CRYSTAL SETS
Something entirely new

100% SENSITIVE

THE
fAMDU
rg

IMPORTANT FEATURES
READ THEM CAREFULLY

10

Acoglnr4tpttnl

BE caNTO
?Ratx

2

Acoustical
Amplifier

3-

Comes to your home
direct from the factory thereby

6-Solidly constructed throughout, it

practically everlasting.
is ALWAYS READY -no adjustments of ANY kind needed.
R -As good looking as it is efficient.
High nickel- plated throughout, and
attractively designed. It enhances
the appearance of any set.
Constructed so that it is thoroughly VIBRATION- PROOF.
10- Carefully tested, approved and
unconditionally guaranteed by its
is

- -It

0-

Justablcloudepeak-

Ing unit, assuring
wide range of tone
and volume, with-

out distortion. Ton

RICE

base of cast iron
Insures

other
otarr

of
polished aluminum,

it

makers.

s

All Dealers 90c. or Sent
Postpaid Insured $1.00

For Sale by

op
il:g v.
on to operate
taagee will
Loud Speak
you new idea of the possibilities osecond
at, by shoing rIi
yo
off to the utmost.

batteries are

LEGO CORP., 225 W. 77th St., N. Y.

Gme

Money back any ti
within
s if iasati.ned. we
further guarantee to the publication carrying this ad.
speaker
on
the above terns. and thedinstruument
e exactly
offered in this issue.
Send check
money
We
rrng charges to any part ine United
the

f-N.

and Poes

scluaive head set-thinner than your watch
-the
only head set in the world eliminating
the uncomfortable head band. Weight leii
hap six ounces.

FREE

and hooking up a

MADERA CLEARSPEAKER
di. -cost wood- denser
than natural w oo d -with acoustic
Properties resembling those of a rare
made from

RADIO LOGGING CHART
SEND FOR ONE

No. goo -here illustrated (one of five
numbers)with to inch bell, only. $15.00
Send for circulars

BEL-CANTO
rIFG.CO
BENSEL- BONIS, INC.
General Office and Factory.
Broadway.

872

AMERICAN ART MACHE CO.
343 West Austin Ave., Chicaco, 111.

Dopt. P.R.

New York

C

Multiply the Joys of Radio Reception
Give your receiver a new voice -clear.
sweet, pure and powerful. by throwing
away your jointly metal loud -speaker,

-N. B. -N. B. -N. B. -N. B.
B.--N. B. -N.
B. -N. B. Coming -our new

N. B.

N. B.

li

"-

Eliminating Three
Profits -Distributor,
Jobber and Dealer
This
handsome
Crystalline finished
Mire horn 22" high
guaranteed for one
mechanicalgdeÏcts
chanical
kind, contains
a distinctive ad-

while a
metal d

-No parts to
-The use of

replace or wear out.
a NEW MATERIAL
that effectively eliminates distorted
and interrupted reception, and substitutes clarity and increased volume.
Absolutely 100% sensitive. No
.carching for sensitive spot.
I -Glass encased, it is immune from
sun and dust.
Especialfy designed to withstand
high voltage in reflex circuits.
1

A41a

City

allllllulln011111uutlllllmulllllllululllllUlulllllll

THE EXCLUSIVE CHOICE
OF DR. MAC MILLAN

for his
ARCTIC EXPEDITION

Zenith Radio Corporation

328 South Michigan Avenue.
411

Chicago. Ill.

Your Condenser Makes a Difference
Elgin Elraco
allill$
Precision Condensers
are made by precision tool makers.

You

will notice the difference the precision
makes In your receiving when you use
the Elraco. All sises.
Ask your dealer or smite for full
information
ELGIN RADIO CORPORATION
Rodin Iii, eine n1 Mk Elgin Tool Work., Ines

69 N.

State St.

Elgin, Ill.
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"I have been fortunate
enough to dispose of all
the loud speakers had
on hand before I received theThorola, fori
would never have been
able to do so, had demonstrated the Thorola."

I

THOROLA

4

1455 Bell Horn.
Completcwith plue
and cord. Beautiful Black Florentine Finish.

THOROLA

3

12' Bell Hor end cord.
1.lnest Bieck

tino Finish.

nor'"-

$20

Scores of signed opinions like this come in
from smart radio dealers. They know the
public pulse. Nothing in radio, they tell
you, has caused the profound stir of Thorola.
Besides, thousands of dollars in advance
came in to reserve Thorolas the moment this
loud speaker was announced by the makers
of the celebrated Thorophone.
Thorola, perhaps more than any other single
factor, now lifts radio to an undisputed place
in musical art. Thorola fidelity of reproduction dumfounds the critics. Thorola advance
over previous highest standards elates the
most sophisticated fans.
Costliest sets are exactly the opportunity
Thorola seeks,to demonstrate beyond question
what vast improvement now is made possible.
Whatever circuit or power you use, Thorola
will show you new radio enjoyment.

I

You will bring in weak signals clear and
strong, so good is Thorola volume, even
tuned down to the limit. You will have so
much volume ordinarily that clarity need
never be sacrificed.
You will discover volume, tone quality, sharpness of speech, delicate shading, response to
control, made possible only by Thorola betterments- the acoustically perfect horn of
Thorite compound -the Permanent Adjustment for precise synchronization with your
set -the Controlled Mica Diaphragm -the
Amplifying Lever and other advancements.
But you must convince yourself of all this
superiority. Thorola must improve your set
in your own judgment or the Thorodealer
refunds your money without question.
Thorola thrives under this guarantee. See
your Thorodealer.
-

REICHMANN COMPANY, 1729.35 West 74th Street, CHICAGO

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO
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Buy for Results
The original and correct design and superior construction of Yaxley Approved Radio Products
guarantee the best
results for you.

To Each

Purchaser

YAILZY
Approved

ó0a

Rheostat
Radio Products
Gives fine tuning without use of
vernier attachments. Has one nut
mounting in single panel hole. Can
be turned in any position to suit your
wiring layout.You will like these and
the other features of this new efficient rheostat. Fully guaranteed.
or 30 ohm, with knob, $1.35
6,20 or 30 ohm,with dial, $1.60
6, 20

Jacks
Plugs
Same construction as
Switches
200 or 400 ohm,
$1.85.
Resistance
Units, etc.
Ask your dealer, or send
his name with your order to

Potentiometer
Rheostat

YA %LEY MFG. CO.

Dept.C, 217 No. Desplaines St.,CLicago

World Battery
A24 -Volt' B" Storage Batterypositivelygiven
FREE with each purchase of a WORLD "A"
Storage Battery. The WORLD Battery its famous for ita guaranteed quality and Service. Backed
by years of Successful Manufacture and Thousands of
Satisfied Users. You save 50%.

Prices That Save and Satisfy
Auto Batteries

Radio Batteries

11 Plata 612.25
-Von, ion Amps. 12.50
.-Von, 13 plate 14.25 68Von,
120 Amps. 14.50
12-Von, 7 Plate 17.00
5-Volt, 140 Amps. 15.00
6ipm et Express C. O. D. .abject to examination.
per met
rat for cadds in fan vit. order.

2 -Yr. Guarantee Bond in Writing
With Each World Storage Battery

prove. satisfactory World performance. Mall this ad with
Your name and address we will ship battery day order taro'
c.lved; codify, yeti your choice of a" St raga Bata
Madam. Mettle finish Auto Spomte. FREE. Write TODAY.

WORLD BATTERY COMPANY

1219 50. Wabash Ave.

'ir'
To

l,

a ^t

Dept. 3

CHICAGO, ILL.

ck ed ud last má RAtel,.
be sold teed for ía.00. It I. the only battery of Its kind

equi
and

p d

a

`,. ñeee

w` iilll

with solid rubber ease and Insurance against acid
Take advantage of this remarkable Introductory

5 NOW. (To Moue who refer It we will
FEEE a
t
of ton a at:
twanted./
wry. Be mire to a .elf, wm
.

GIVEN

.

FREE

To introduce

Announcing

/

r

Finest
Smallest
Lightest
\Yet
Made

-,>'(.

tat. dóß
word
Star.
to
; ublicy

DUTCH
RADIO

ALPE

PREMIER

"CROFOOT"
Mark
Trade

VARIABLE CONDENSER

Red Stripe"
scientific engineering. It has the
greatest tuning ratio and the widest and sharpest tuning
range for given capacity. In operating efficiency It is unexcelled; light. compact. and the smallest condenser for
capacity-.0005 M. F. Cap., 3 Inches in dia., weight II oz.
Get all the farte about this wonderful new Condenser.
Send for Bulletin No. 04.
List Price
Capacity
$2.75
.0001 al. F
3.25
.10025 M. F
3.50
.00035 M. F
3.75
.0005 M. F
Minimum Cap. to. .0005 M. F. Condenser is 000007 M. F.
Tuning Ratio to 74.

"The Condenser with the

.25

D - 201 -A
Amp.

5 -6

Volts

Detectar -Amplifier
Guaranteed
Rigidly tested by
expert engineers
LIST PRICE $4.00

A real achievement in

A

Special discounts to dealers.
few more distributors wanted.
Sole distributors for U. S.
D.

R.

V.

IMPORTING CO.

515 Orange Si., Newark, N. J.

1

ASK YOUR DEALER FOR CROFOOT
FREE-Diagram of the most popular "hookups", including Harkness Reflex, Nettrodyne,
Super -Heterodyne, Tuned Radio- Frequency,
Regenerative, etc. Send for them.

prrmirr firth-it rompany
3807 RAVENSWOOD AVE.. CHICAGO

Dealers, write to Distributors in your territory

Distributors
CALIF: Marshank Sales Co.
1240 South Main St., Los Angeles, Cal.
MISSOURI -St. Louis Radio Tube Laboratory
3572 Olive Street, St. Louis, Mo.
CANADA -Consolidated Electric Lamp Co.
Toronto, Ontario
43 Queen St., E.
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rJ
ANNOUNCES THEIR NEW
POWERFUL NEUTRODYNE MODELS
THE GEORGIAN AND THE V
/

(The

pùÑic 'wants9
Power-to produce great volume.

Power-to bring in distant stations.
Power -to work through local stations:

Power -to moderate or intensify volume.
The Germ! Georgia.
Rich brown buried walnut, wich door.
panel border, of inlaid ebony and holly
tube model- bunr,n loud speaker.--

-s

boner; "compartments and a

e

dream

ory

grace the nest drawing
room-provide the best in radio recap.
an. Site 334a'long_,bn deep

-e,n'

high.

Power -to render the original quality of
tone transmitted.

Power -to select programs.

Power -to get the best out of the program.

$400°0
The Gardd V
genuine mahogany

-cnee-fiv
ald

-3

3eW

a a

These models have power plus -and then more
power. They are full voiced -with tonal quality
of exquisite timbre. They can be controlled to
meet the capacity óf the small living room, or
'manipulated to take full advantage of the
acoustic possibilities of the large hall.

highly finished

any
fet e
inch dials-double reading Weston
voltmeter
cube model Site
m

w

long-We deep- uM'high.

$195°-0

In every respect, they are worthy of bearing_the
name GAROD.
The

Gard

RAF

We are now ready to enter orders, and grana
jobbers of standing, exclusive non - conflicting
territories, where open.

The receiver that made QAROD
famos. Added Mechanical im.

whichyoutare familiar. Sire
long

-Ire' deep -,o

cgvwith

high.

$13500

ifiNT

SEE OUR EXHIBITS AT

First Radio World's Fair
Madison Square Garden. New York
September 22 to 28, 1924

Third Annual Chicago Radio.ShoN
Coliseum, Chicago, Ill.
bee 18 to 23, 1924-

cme

°N`1
flRb

Corp.

120 Pdcific Street, Newark, N;1.
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The

Greatest

VOLUME!

Book on

RADI
written

Mr. R. V. Montgomery, 33 Lam bert's Lane, Port Richmond, S. I.,
entertained a committee of engineers to a demonstration on a
loud speaker using only 3 tubes,
bringing in clearly and loudly
such far distant stations as KHJ
and PWX. A step of radio frequency is unnecessary when you
use the all Litz.

ever

MORE THAN 100,000 SOLD
Compiled by HARRY F. DART, E.E.
Formerly with the western Electric Co., and
U. S. Army Instructor of Radio
Technically edited by F. H. DOANE

UNCLE SAM TUNING COIL

New edition just off the press! The
greatest book on radio ever written.
Price only $1. Filled with sound, practical, tested information for every radio
fan, from beginner to hard -boiled owl.
Written, compiled and edited by radio

experts of national reputation.
Every page tells you something useful. And there are 514 pages! More
than 150 illustrations and diagrams!
You may dip into this I. C. S. Radio
Handbook at random, or hunt up special information you want, or read it
right through. Different types of receiving and sending hook -ups are explained; interesting experiments; definitions; codes and symbols; technical data
and thousands of suggestions for getting more pleasure out of radio. Will
save you from wasting money on things
that won't work. 100,000 already sold.

THE MOST WONDERFUL COIL
IN THE HISTORY OF RADIO FOR

Volume -Distance- Selectivity
The Only Licensed
All Litz Tuner

$5.50
At all Good Dealers
Ask your dealer or send self- nddressed,'efamped envelope
coil
for FREE wiring d'agrams5ot circuits using

l,

UNCLE SAM ELECTRIC CO.
215 E.

6th St.

Non -Solder
Jacks &

Send $1 to -day and get this 614 -page I. C. S.
Radio Handbook before you spend another
cent on parts. Money back if not satisfied.

Switches

TEAR OUT HERE
INTERNATIONAL CORRESPONDENCE SCHOOLS
Hbs 8351 -D, Scranton, Penna.

f-

Just out, our new
"Keelok" switch. It

I enclose One Dollar. Please semi me -postaid-the 514 -page I. C. S. Radio Handbook.
It
in understood that if I am not entirely
satlafled I may return this book within Ore
days and you will refund my money.

DOUBLE JACK 60e
AT YOUR DEALER

Name
Adorers

L

Plainfield, N. J.

acts like the ignition
switch on your automobile.
List 75c.

Metro Electric Mfg. Co., Inc.
J

121

Prince St.

New York, N. Y.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Plug In -Pull Out

For All Temporary Connections

Union Radio
Tip Jacks
25c a pair
The greatest little part in all Radio. Just
what you need when building sets, or when
trying new hook -ups. They replace binding
posts and give quick, positive, electrical
connections. Heavily nickeled, they add
to the attractiveness of your set. Are now
adopted by leading set manufacturers because
of superior merit over binding posts.
Two sizes for all mountings. STANDARD
thickness.
TYPE A for panels up to
SPECIAL TYPE B for panels, cabinet walls
and partitions from 3°s to W thick. Will
firmly grip all wires from No. 11 to No. 24

y'

B & S Gauge. Can easily be reamed to
hold antenna wire, loading coil, etc.

Other Guaranteed
Union Radio Parts
TUBE SOCKETS of highly polished
moulded condensite. Phosphor bronze contact springs. Reinforced bayonet slot. For
70c
all standard tubes. Price

DIAL ADJUSTER:

for minute adjustment of dials, necessary for close tuning.
60c
Price

-

RETAILERS
WHOLESALERS
Write for free samples of our guaranteed reasonably priced Quality Radio Products. Get details
of our dealer proposition. Also write for your
copy of our Catalog A.

UNION^' RADIO- CORPORATION
1

2OOMT. PLEASANTAV EN UE;'-NEWARKN.t
NEW+ YORK- OFFICH.I1& 1E$T,32= STREht
Ry000

They Wanted a Battery Charger
Quiet, Economical and Simple
THREE years ago we built the first Unitron

ever used for recharging radio batteries at
home.
But long before that, we put the question up
to the radio owners. We asked thousands of
them by mail -folks who had no rechargers.
"What," we asked, "are you looking for in a
radio battery charger -what's kept you from
buying one?
They told us. They said they wanted a
fuss-proof, quiet, really economical per hour
charger. But most of all they wanted simplicity -even the expert amateurs.
And so we made the radio Unitrons -one for
owners of large sets and one for those having
smaller sets.
Building battery chargers isn't new with
not by a dozen years. We've been
us

...

making big ones for industrial use, for battery
companies, for automobile factories, for mine
locomotive batteries, for so long that Unitron
is an electrical buy word.
And so, building radio Unitrons meant merely
incorporating the proved excellence of our large
industrial Unitrons to the needs of radio.
We did it.
Neither noise, nor odor, nor acid annoy the
Unitron user. It needs no adjusting, no oiling,
no watering, no tinkering. It's charging automatically decreases as your battery fills with new
charge.
The small size, model No. 00, costs $18. It
charges at 21, amperes and is perfectly fitted
for average requirements. While primarily an
A Battery charger, with an adapter costing $3,
it will also charge B Batteries.
The larger Unitron, model No. 0 (not larger
in size than your A Battery) charges at 6 amperes
and costs $30. Without extra attachments it
will charge A Batteries, B Batteries and Automobile Batteries.
Both types take with them to users our unqualified guarantee. For their absolute quiet,
for what they save in electrical current and for
their extreme simplicity of operation they are
winning enthusiastic friends.

FOREST ELECTRIC COMPANY

NEW JERSEY

NEWARK

The Story "More Stations on the Speaker" Is
Yours Just for Asking -Or, sign the coupon
FOREST ELECTRIC COMPANY
NEW AND WILSEY STREET
NEWARK, NEW JERSEY
alified guarantee (money back if the Unitron isn't as efficient
On your unqualified
s rou my) I enclose herewith certified check (or money order) for
Model No

Name
Address

City

State..
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Astonishing Performance for the Price
Four Tube

Five Tube

Set

Set

$120'

$75.00

Goldcrest Cleartone Radio sets in four and five tube sizes will give you more volume, more distance
and more selectivity than anything offered at anywhere near the price. You will find that on the
average you must pay 40 per cent more to get sets that equal them.
,
Examine the materials and you will find them the best -good condensers, moulded sockets, Formica
base panels -and neat, accurate and clean cut wiring.
The high grade mahogany cabinets and brass panels give them the finest possible appearance.
JOBBERS and DEALERS: Test the Cleartone and your own judgment will tell you it offers a
wonderful selling opportunity.
_

Model 60
Model 61
Model 62
Clear- O-Dyne Model 70

860.00
75.00
120.00.
75.00

Clear -O -Dyne Model 71.
Clear-o -Dyne Model ,72.
Clear- O- Dyne'Model 80
Clear-O -Dyne Model 81

The Cleartone Radio Company,

..

:

e

89000

.185..00 -

120.00
190.00

Cincinnati, Ohio.

A Laboratory

Instrument
at a Commercial Price

NIAGARA

MIGNON

IIII

The King of Condensers
with the red and blue edged plates

lh

\

Complete with separate
zernier attachment which
may or may not be used, as
desired.
18
22
44

LIST PRICES
PInte .0003
54.50

Plate .0005
Plata .001

5.30
6.50

LIBERAL DISCOUNTS
TO

JOBBERS AND DEALERS

WILL MAKE THE BEST SET BETTER
In

Du.tit Proof Enclosure

that eliminates short circuiting

Perfectly Balanced Equal Element
Anti-Body Capacity
Single Hole Mounting
Tapered Watch Pivot Bearings
Only One -Half Depth of Ordinary Condenser
Vernier Variable
Can

be brought wherever good radio equipment is sold,
be sent prepaid upon receipt of price.

or will

NIAGARA SALES CORP.; 3 Waverly Place; New York, N.Y.
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dy
Pleasant Home Study

'-

During the next few months you can,
by devoting a few hours each week in

YlPi

ta
.

15,000 ships, hundreds and

pleasant home study, qualify yourself to get into
the biggest paying field of all time. My practical,
understandable course of instruction enables you
to be a Master of the Air. Every problem in radio
becomes an open book to you. Be a Master of the
Air and you will be a master of your future.

to $10,000
A Year as a Radio Expert

$3,000

hundreds of Radio stations, with new ones springing

up every day, are all keenly competing for the services of the radio -trained man. So enormous is the
call for the radio expert that the man who knows his business in this field is in a position to command
the size of his salary. On land or sea, in Government or private service, there are boundless fine
paying opportunities for the man who understands radio problems and how to solve them.

Knowledge

RADI
-And Power is Cash
where

I show you how to construct, install, operate, repair and sell radio equipment.
Instead of being a spectator in this big game with big stakes, you become an
active player. I qualify you to handle every branch of radio. There is nothing
theoretical or practical that is not presented to you in complete, concise
form. You are standing face to face with the greatest money- making.chance
ever presented to you. Will you turn your back on it or will you decide now,
once for all, that you will get your share of the millions being divided among
radio -trained men? Right in your own neighborhood you can make easy profits:
Neighbors and friends will gladly give orders for sets and pay for advice on radio problems,

Ilrr

IINIYIIiIYfQllmmnuunlh.

,FR[[1000

Mile

Radio Outfit
This set, when completed, has a range of over
a thousand miles. I give it free with my course.
I give you practical training by having you work

on this set. The knowledge you gain is not mere book
knowledge but is usable, practical experience. When you
1 have finished my course, you can sell this set at a price
that will more than pay the cost of the course.

QUICK PRACTICAL TRAINING
Everything in my course is clearly and simply
stated so that you can easily understand every
point I bring out. No previous experience or education is required. I give you fundamental and

practical training in every angle of radio. There is no time
to lose. Now is the best time to pass the other fellow by.
Mail coupon today and get full information on my course,
also details of the thousand mile set that 1 give free.

A. G. MOHAUPT, Radio Engineer
RADIO ASSOCIATION OF AMERICA
4513 Ravenswood Ave., Dept. 510, Chicago, III.

,MAIL

A. G.IIOHAUPT, B. A..1LS.

Elt

raduate Electrical
Wisconsin.
Fanner Raadiooïstructr
.
Government. Author of "Practice
and Theory of Modero Radio."
B8America.

I give my personal attention
to every student taking my
course. Your individual prob-

lema and questiona are answered bymyself. I work with
you at every stage of the
course, guiding you,directing
you to your peal to be a Radio
Engineer in the big pay chute.
My course prepares you to
vucceesfull Pasa
exam-

-n

ination forOpe rntor'eLicensr.

COUPON

A. G. MOHAUPT, Radio Engineer,
Radio Association of America,

4513 Ravenswood Ave., Dept. 510, Chicago
Please send me details of your Home Study Coursealso your Free "Radio Facts" and information on how
I can get a FREE 1,000 mile Radio Set.

Name

Address
City

State
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REALLY
VARIABLE

LOW LOSS
CONDENSER

Greater Results Than Ever!
SEND FOR THIS DIAGRAM

The Nutron Solodyne (double-grid) Tube acts as both oscillator and modulator in The Super-Heterodyne Circuit,
but obtaining
thereby not only eliminating one of the tubes
greater efficiency as well. In Reflex Sets the Nutron Solodetector and
used
as
both
can
be
dyne (double-grid) .Tube
amplifier (dual amplification) thereby doing away entirely
with the crystal or detector tube.
The Nutron Solodyne (double-grid) Tube made possible
the No B Battery (Solodyne) Circuit. Thousands are
now enjoying this smooth reception and its rapid gain in
popularity is ample proof of its unusual qualities.
Send at once for Nutron Solodyne (double -grid) Tube and
diagram illustrated above or for Tube and diagram of a -tube
reflex circuit. or for Tube and No "BI" Battery hook -ups.
If your dealer does not yet carry
ur
See them for oself.
direct from us. Always look for the Sil these tubes
It is your assurance of tube per' ben Spot (tat. Pending).
fection. Each Nutron Tube is rigidly tested and guaranteed. Price E6.00.

ss\

1

-

Made by precision experts who
actually know their business the
result of years of scientific research.
Assures absolutely noiseless tuning
in every circuit and micrometer
adjustment when real selectivity is
wanted. The perfect tuning unit
with lowest losses and by far the
highest efficiency.
-

USE SILBEN SPOT TUBES
(Patent Pending)

After years of chemical and electrical research a startling
procese of tube treatment has been discovered! What appears to be an ordinary 6 volt storage battery tube actually
works like a Era power tube. It makes weak reception
strong and good reception stronger.
Ordinary
nary tubes have three measurements. The Silben
Spot Tube IA has a fourth, known as the "rendement."
The secret is in the Siloen Spot (Pat. Pending). Furthermore, every Silben Spot Tube is DEPENDABLE because
Seach one is n g dly tested before it leaves our factory Each
Silben Spot Tube gives known results. Price $4.0o
.

NUTRON MATCHED TUBES
Silben Spot (Pat. Pending)

Mr. Set Manufacturer: You can now guarantee everyone of your sets working perfectly on tube operation. Our
Service Department will match tubes for your particular
set, pack them in cartons of three or six, as required, each
tube individually marked and guaranteed correct for your
set. Complete specifications for each tube will be packed in
each carton. This is a service that will be welcomed by your
distributers, dealers and customers. Nutron Matched Tubes
-identified and im-matched to your set requirements
proved further with the Silben Spot (Pat. Pending) -tested
and guaranteed -can be made available to your customers
it you say so.
We can accommodate a few reliable set manufacturers
with this service and furnish Nutron Matched Tubes in
sufficient quantities to meet all their requirements. Mr. Set
Manufacturer, this represents tube insurance to you.
Write, wire or phone for consultation.
Note. We recommend to owners of Super -Heterodyne
and reflex sets the use of Nutron Matched Tubes in conjunction with the Nutron Solodyne (double -grid) Tube-The
Silbert Spot (Pat. Pending) on all these tubes Is your guarantee of perfect satisfaction with your set. Nutron Matched
Tubes: Set of 3, Era.od; set of 6, $24.00i Nutron Solodyne
(double -grid) Tube $6.00.

NUTRON MANUFACTURING COMPANY
727

Main Avenue, Passaic, N. J.

PI.
PI.
17 Pl.
23 Pl.
5
11

.000125
.00021
.00035
.0005

MF
MF
MF
MF

$2.00
$2.50
$2.75
$3.00

good dealers or direct on receipt of
purchase price. Free literature on request.

At all

THE AMERICAN SPECIALTY CO.
Bridgeport, Conn.

Wire Your Set

With

CEL.ATSITE
You carat beat it for a neat job. Its No. 14.1
tinned copper wire with varnished insulation.
Highly dielectric; moisture proof. Bends without cracking. .Strips like the barle on a whistle!
Looks like spaghetti, but smaller. 5 beautiful
colors. Send for Free Folder, "How to Solder ";
also describes "Celatsite" and other Acme pro
pacts.
THE ACME WIRE COMPANY
New Haven, Conn.
Dept. P

'''50k.CME
RADIO

WIRE
NEEDS
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KING OF ALL

LOUD- SPEAKER UNIT
Adjustable for Tone Volume As Easily As a Phonograph
PERFECT reproduction at any tone volume -A NEW
advantage in loud -speaker units. Simply turn the
adjusting screw until thedesired volume is attained -just
as you open or close the door of your phonograph to
control the volume. Balanced diaphragm overcomes
every possible tendency toward distortion. The culmination of years of experience in the manufacture of reproducing apparatus. Makes any standard phonograph
a high class radio reproducer. Also adaptable for
regular loud-speaker horns.

voyatFOyE"
KING OF ALL

HEADSET
l'he most comfortable headset

on ec er had

on your head.

Adjustable headband and
other comfort features. Incorporates every
vital improvement and feature of radiophone construction evolved to date.
List $4.50.

HearyNiekelplated
Noxxle and Ample
Connecting Cord

$5.00

-j

You can buy the Royalfone Loud -Speaker Unit and the Royalfone Headset direct by mentioning your dealer's name

DlIr

Manufacturers and Jobbers of phonographs and loud
speakers -write for interesting offer

ROYAL ELECTRICAL LABORATORIES
NEWARK

NEW JERSEY

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO
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Simplified Blueprints
for the NEW Cockaday 4- Circuit Tuner
set consists of three prints; (A)
Pattern; (B) Instrument Layout; (C) Wiring Diagram.
EACHEACH

Panel Pattern.
This blueprint is the exact size of the actual set. So accurate that you need merely
lay it on your panel and drill as indicated.
You can readily appreciate the convenience
of this Blueprint. No scaling to do, no
danger of ruining the panel through faulty
calculation.

Instrument Layout.
Again you have an actual size print of each
instrument and binding post and its exact
location both on the panel and within the
cabinet. Even the cabinet structure is

clearly shown.

Wiring Diagram.
The unusual feature of this Blueprint is
that it is a full size picture diagram of
the finished set. Each instrument or other
part appears exact size and the wires are
so clearly traced from one contact to
another that you can connect all terminals
accurately without even knowing how to
read a hook -up diagram.

NEW Cockaday 4- Circuit Tuner with
Resistance Coupled Amplifier. This five
tube set, described in this issue of POPULAR
RADIO, promises to be the sensation of the
year. It is remarkably easy to build;
cost does not exceed that of the ordinary
three tube set; has only two tuning controls and one vacuum tube control; is
absolutely distortionless and is unsurpassed in loud speaker volume and distance
range. If you are going to build one of
these new sets or are planning to rebuild
your old three tube Cockaday Set you
should secure a set of Simplified Blueprints
to insure absolutely accurate results.
Set of three Simplified Blueprints .$1.10
.

.

We also have in stock Simplified Blueprints covering the following:

Non -Regenerative (Simplified Neu trodyne) Tuned -Radio - Frequency Re-.
ceiver, described in the April, 1924,
issue of POPULAR RADIO. Cost of parts
about $70.00.

Amplifier,

Audio -Frequency

absolutely distortionless, described in the
May, 1924, issue of POPULAR RADIO.
Cost of parts about $45.00.

Blueprints Ready.
At the present time three sets of Blueprints
are available and have been priced at the
very low figure of $1.10 per set, postpaid.
Each set consists of three Blueprints and
we cannot break a set to supply single prints.

Any of the above sets of Blueprints will
be mailed postpaid on receipt of $1.10.

POPULAR RADIO, INC.
627 West 43rd

Dept.

Street

New York City

104

- --set
POPULAR RADIO, Inc., Dept. 104
627 West 43rd St., New York City
Enclosed

'

my remittance of $

Da tc

11
'

for which kindly send me Blueprint Set (s) consisting

I of Panel Pattern, Instrument Layout and Wiring Diagram as checked below:
n NEW Cockaday 4- Circuit Tuner with Resistance -Coupled Amplifier.
tive Tuned- Radio -Frequency Receiver.
Non -Reg
ID

I

Audio- Frequency Amplifier.

1
1

I
1
1

Address

AU

three Blueprints
for $1.10; any two
sets for $2.20; all
three sets for
$3.30

1

Name

City

Any one set of

I
State

apparatus advertised in this magazine has been tested and approved by

I

NOTE:

Dealers write for

terms

POPULAR RADIO LABORATORY

The Best

in Radio Equipment

Performance Proves the Statement

.
ú

t

Mahogany finished cabinet.

BERWICK

SUPREME

HEADPHONES
-if

The equal
not the superior to any $6.00 to
$8.00 Headphone in the world.
Built by men long trained in the Acoustic Art,
Berwick Phones are perfectly balanced, true toned and mighty comfortable to wear. IF
THEY WERE MADE OF GOLD AND SILVER THEY COULD BE NO BETTER.

'

Beautiful silver front panel.

127

Price complete Without
accessories $125.00.

The NEW
Neutrodyne -type

SIL VERSET
DISTANCE

.

Coast to Coast reception on loud speaker when
conditions are good -1,000 miles on loud
speaker under the poorest conditions.

2201

0.ms

$4.00

-000 Ohms $5.00

CIRCUIT
Five tubes-tuned radio frequency-neutroperfect balance. It is as perfect
dyne type
a receiver as anything man -made can be.
Our laboratories have worked for two years
developing, testing and perfecting it.

-in

SELECTIVITY
The tests under all conditions have made possible the statement that "The Silvcrset is the
most selective receiver made". Performance
proves the statement. Local stations, no
matter how near the receiver, are easily tuned
out.

óud

Speáher

LOG -ABILITY
Any station may be heard again and again at
exactly the same dial readings.

$15. Complete

with cord and

EASE OF OPERATION

plug

The Silverset is exceedingly easy to operate.
A child can bring in stations as easily as an
expert.

NO BODY CAPACITY
The Silver metal panel makes a perfect shield.
The Silverset has absolutely no body capacity.
Dealers and Jobbers who want to
give their customers the best that
money can buy should write immediately. Manufacturers' agents
wire for territory.

The Silverset Radio Company
501

East McMillan St.

Cincinnati, Ohio

Performance Proves the Statement
4411

THE BERWICK SUPREME LOUD SPEAKER
without an equal even among high priced speakers.
The Sliding Lever Tone and Air Gap Regulator protects
the speaker from "overload." Volume- Tone -Quality,
al! combined in an instrument at a price within reach of
is

all.

Guaranteed 100%.
your dealer can't supply you, write us direct
mentioning his name. Complete Catalog on request

If

TRIANGLE ELECTRO TRADING CO.
632 -634 Broadway

New York

apparatus advertised in this magazine has been tested and approved by POPul.Ai. RAD!I1 LA BON ATORY
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FREE
WITH
POPULAR RADIO
A final opportunity is afforded
to secure this valuable 100 page
volume in substantial cloth binding at no expense.
Build Your Own
in radio so universal? Because everyThere is a type of receiving set within

Why is interest
one can enjoy it.
financial reach of every man, woman and child. Strange
terms and complicated looking diagrams have given
radio an air of mystery that it neither deserves nor in
fact possesses. It was the purpose of the editors.
Kendall Banning and L. M. Cockaday, to produce a
book that would demonstrate the simplicity of radio in
a practical way. Of the thousands who have written
so enthusiastically about the sets they have constructed
from the directions contained in this book, fully two thirds had no previous experience or training.
You can do the same! By building your own you will
save at least one -half of the amount that you would
spend for a finished set. And there is no more fascinatng pastime than the actual construction of a radio set.

In "How to Build Your Radio Receiver" you will
find
mplete constructional dig
pecificatione photograph
and instructions for building
the following sets. Each hats been selected as representative of
circuit because in laboratory tests
It proved the best for distance, selectivity, tone
vole
simplicity of a
e
ease
e in tuning.

it

reliability and all -around malefaction.
A $5 CRYSTAL SET

The simplest up-to -date get for local broadcast reception. Approximate range. 15 miles, though distances up to 400 miles are not
extraordinary. Gives clear signals on headset without distortion.
No operating east whatever.

THE HAYNES SINGLE TUBE RECEIVER
An efficient set that may be made by a novice at an approximate
cost of only SI5 for parts. Simple to tune, selective. good audibility. Long distance range up to 1.000 mile
earphones.
Six -volt storage battery and 22íL -volt "B" battery m required, or
may be adapted for dry cells and dry cell tubes.

A TWO -STAGE

Free Advisory Service
POPULAR RADIO is full of helpful suggestions as well
as instructive and entertaining articles on radio and
allied scientific phenomena. This information is supplemented by an advisory service that is free to all subscribers. Any problem you encounter that is not
answered in the book or magazine will be answered by
personal letter if you will submit it to the Technical
Service Bureau. For this urpose a big, modern laboratory with a trained staffp of investigators under Mr.
Cockaday's personal direction are always at your service.

THE COCKADAY 4- CIRCUIT TUNER
for its high lectivity and beautiful tone.
compact that It may be kept in a bureau drawer. Cost
of parts about $40. Receiving range approximately 1.500 miles on
a loudspeaker.
Operates ou a 6 -volt storage battery and two
45 -volt "B" batteries. or may be adapted to dry cells and dry
tubes.
cell
A 3-tube set. famous
So neat and

A

A

Valuable Combination

For the next thirty days we will give you a copy of
"How to Build Your Radio Receiver, FREE and enroll
you for all privileges of the Technical Service Bureau
at no further expense, on receipt of your remittance of
$4.00 in payment for a 16 months' subscription for
(As an alternative offer, if you wish
POPULAR RADIO.
the combination with POPULAR RADIO for 7 months
only -send but $2.00). In any event, you run absolutely
no risk as we will refund in full if you are not more than
satisfied with your purchase.
POPULAR RAUIn, DOM. 105.

627 West 43rd Street,

' --

-stn

-

New York City.
Enclosed remittance of $4.00 is payment in full for a t6 months
subscription for POPULAR RADIO and copy of "How to Build
Your Radio Receiver" .FREE.

AUDIO -FREQUENCY AMPLIFIER

This instrument may be added to any set. crystal or tube, to
strengthen the received signals. so that they will operate a loud.
speaker. It is easy to construct. efficient and inexpensive. costing
only 515 for pans. Operates on the same "A" battery that is used
on the vacuum -tube detector unit.
r

S

-TUBE TUNED RADIO-FREQUENCY RECEIVER

Two stages of tuned radio-frequency amplification. detector, and
two stages of audio-frequency amplification are here employed so
that the possibility of "oscillation and re-radiation" is eliminated.
The vet can be operated on a loop antenna and may be built at a
cost of only $90 for hurts Six -volt storage battery and two 45volt "B" batteries required.
Range about 1,000 miles on loop or
Indoor antenna, and 2.500 to 3.000 miles on an outdoor antenna.

THE "IMPROVED" COCKADAY 4- CIRCUIT TUNER
Probably the most important contribution yet made to the equipment of the radio fan. A compact 5 -tube set with a receiving range
Wave length
Cast of parts about $95.
of o o 3,000 miles.
range from 150 to 675
meters.
Automatic tuning and power
amplification. Maximum volume of sound, excellent reproduction
and no interference. Requires a 6-volt "A" battery, three 45 -volt
"B" batteries, one 235f -volt "B" battery and a 9 -volt "C" battery.

THE REGENERATIVE SUPER -HETERODYNE RECEIVER

I

Name

More sensitive. more selective ants
r
simple to tune than any
other 6-tube r
yet developed. o A three -section. 6-tube set
May be
employing the Haynes Single Tube Receiver as
further extended to a four -section. 8 -tube set by -ner
the addition of
the two-stage audio-frequency amplifier. The cost of parts
Range of 3.000 to 4.000 miles
a loudapproximate, 5100.
speaker. Has been called the "Rolls- Royce" of radio ecenas.

I

'

Address
City

State
I

aaaa I

Check here and remit $2.00 if you prefer Popol.ng
RADIO for 7 months only in combination with "How to
Build Your Radio Receiver.'

POPULAR RADIO
627 West 43d Street

New York City

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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RADIO
ENJOYMENT
The A -C

DAYTON POLYDYNE
offered to those buyers of

XL -5 is
fine receiving sets who will demand,
above everything else, positive CLEAR-

KNOCKED DOWN SET
The A -C Dayton XL -5 can
be purchased in knocked down
form, including all parts,
with complete directions, for
$72.50 - -- ($76.50 west of
the Rockies).

Write for circular.

NESS OF RECEPTION, insuring true
radio enjoyment.
Of course, we have included every other
requirement to be expected in a high
grade receiving set.
With an XL -5 you can select your
favorite program, be it orchestral or
vocal music, a speech, or a dance
orchestra and honestly enjoy listening
to it.
Radio reception with perfect
clarity of modulation, minus disconcerting interference and distortion will be
yours with this remarkable receiver.
We have also recognized the fact that a
fine set must possess beauty in design
and finish to harmonize with well
appointed interiors.
The XL -5 comes to you with a triple
guarantee of satisfaction and at a price
that is more than reasonable. Do you
know the A -C DAYTON dealer in
your community?
Ask him for a demonstration, or write
direct to us and we will see that he
calls on you.

The A -C Electrical Mfg. Co.
DAYTON, OHIO
Makers of fine electrical equipment for twenty years
Reputable radio jobbers and dealers will be
interested in our sales plan. Write for complete information.

Priced at $115.00, less tubes and ewer..
Bories, the XL -5 is a wonderful value.
(West of the Rockies - -- $120.00. )

kC ['ETON
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ROYALTY
y y

I

ndt2

VARIABLE GRID LEAK
J
Revolutionary!
ROYALTY Variable GRIDLEAK has
It has
eliminated at one stroke every source of gridleak
trouble. It is a wirewound gridleak!
The lever arm cannot scrape away the resistance element, as it does in ordinary grid leaks, because of this wire winding. The
ROYALTY variable GRIDLEAK is noiseless; it retains its resistance value indefinitely. It is absolutely non -inductive.

THE
revolutionized gridleak construction.

The ROYALTY Variable GRIDLEAK has a
range of from 100,000 ohms to 7,000,000 ohms.
It meets every gridleak requirement and more.
Ask your dealer!

1

FREE -Write for hook -up booklets of ROYALTY
Variable GRIDLEAKS and RESISTANCE UNITS.

PRODUCTS CORPORATION
136 Prince Street, New York City

WIRELESS

THE ONLY AUTHORIZED
COCKADAY COIL

URN-I
ADJUSTABLE

$5.50

GRID LEAK

Changes the Range of
Resistance to Suit the
Strength of Reception

Used in

COCKADAY'S
4-Circuit Tuner
The features of the 4- Circuit Tuner are
features of the Authorized Cockaday Coil.
Selectivity, greater volume, sharp tuning
and maximum sensitivity are integral qualities of both.
The Authorized Cockaday Coil is made in
strict accordance with specifications of
Laurence M. Cockaday, inventor of the famous Cockaday Four Circuit Tuner. Wound
on hard rubber tubing, % inch wall, with
No. 8 D. S. C. copper wire which insures
the best results. Guaranteed.
At your dealers, otherwise send purchase
price and you will be supplied postpaid.

PRECISION COIL CO., Inc.
209 -B Centre Street

New York City

Constructed along entirely new lines
which avoid all use of graphite or carbon and the microphonic noises generally attending the use of these
materials. Turn -It greatly increases
the volume, secures greater distance
and reduces noises in your set.
A Turn -It gives constant and undiminished satisfaction.
There is nothing
to wear out.
Absolutely guaranteed.

TURN -IT GRID -LEAK IS ONLY $1
At Your Dealers or

Direct from

us

TURN -IT RADIO SALES, Inc.
30 Church St., N. Y.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Before you build your set

write for our new booklet,
"Rubber for More Perfect

Radio Reception." Learn

how rubber can improve your
set and add to your pl

Science says use Hard Rubber
Panels to avoid Dielectric Losses
DIELECTRIC losses reduce range and selectivity. Use hard
rubber radio panels in building your set and minimize these losses.
Hard rubber -the chart shows -has the lowest dielectriciosses.
And more, it is easily worked with ordinary tools more
moisture-proof-and less expensive.
Goodrich Radio Panels give you all basic hard rubber advantages -and more!
Q Won't warp from the heat of tubes because their softening point is

-

25° Fahr. higher than that of usual hard rubber.
Q Permanently retain their rich, glossy finish because of a much lower

free sulphur content.
C. Conserve all electrical properties because of lower moisture absorption.

-

Two attractive colors black and
mahogany. All standard sizes- individually packed.
So ask for Goodrich

THE

B. F.

!

GOODRICH RUBBER COMPANY

Akron, Ohio

Gó OCIr1C1

ESTABLISHED 1870

HARD RUBBER

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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CUNNINGHAM

CUNNINGHAM

J1IECTOnANpIIfICa

moon

on

C- 11 -1.1 Volt

?Ayr MT[D

C -12

to

C

-

-11

.25

amp

Dry

Battery D. and
Amp. Special
Base

Similar

Irith

C -299
.06

-3

Volts

amp. Dry

Battery Dct.
and Amp.

standard base

ADIO TUBES
C -300

-6

Volts Cas
Content Detector

For Clear Reception
To perfection in design are added the productive resources
and scientific skill of the great General Electric Laboratories.
series of Radio. Tubes that give peak satisThe result
faction in detection, amplification, and rugged long life.
Amazing accuracy governs every step in Cunningham manufacture. Testing is carried to extremes in order to give to
every purchaser a tube as nearly
PATENT
perfect as is humanly possible.
NOTICE
Knowledge of Cunningham
Cunningham Tubes are
methods and policies is the answer
covered by patenta dated
to the why and wherefore of
2-18-08,2-18-12,12-30.13,
10- 23 -17. 10-23-17, and
Cunningham preference.
others issued and pending.

-a

PRICE THE SAME ON ALL
FIVE TYPES
C -301A C -299 C -300 C -11 C -12

C -301A-6 Volul'3
amp. Amplifier

Bn ach

Licensed only for amateur,
experimental and enter-

tainment use in radiocommunication. Any other use
will be an infringement.

HOME. OFFICE

CHIC AGO. 182 Second Street,

San Francisco

Brunch

NEW YORK

Producing Graphite Discs in Allen -Bradley Electric Furnaces

Graphite Discs from
the Electric Furnace

Allen -Bradley Radio Products
are the best insurance against trouble
FINE, stepless control is not the only distinctive feature of Allen Bradley graphite disc radio devices. It is true that with no other
type of rheostat can you enjoy the noiseless, stepless, selective control
of the Bradleystat. No adjustable grid leak can equal the Bradleyleak.

But there also is the inherent reliability of the graphite discs, produced
in the terrific heat of the electric furnace, and encased in porcelain
containers that cannot warp. Atmospheric changes mean nothing to
graphite discs. Corrosion cannot destroy them. Continuous use cannot
impair their perfect operation.

The slight extra cost of Allen- Bradley radio products is an insignificant
premium on insurance against interrupted radio reception. Think this
over! The quality endures after the price is forgotten.
ALLEN BRADLEY CO.
2R7 Greenfield Av.

Electric Controlling Apparatus
287

Greenfield
Ave.

Milwaukee, Wis.
Please send me descriptive leaflets on

Milwaukee.
Wis.

Allen -Bradley radio products.

Manvfacturn, of Graphite Duc Rheo,wts
for more thaw 20 rears

Name
Address

L

i

R.1liotron

The Tube mthns

WD-11

Music or Noise

All Radiotrons now
reduced to $4.00 I

It isn't

WD -11
Radiotron.
It isn't a genuine WD-12
unless it's a Radiotron.
It isn't a genuine UV -199
unless it's a Radiotron.
It isn't a genuine UV -200
unless it's a Radiotron.
a

genuine

unless it's

a

It isn't a genuineUV-201.a
unless it's a Radiotron.

Buying anything but the best in vacuum tubes is like
trying to run a car on gas that is half water. In radio,
everything, in the end, depends upon the Radiotrons.
You can put perfectly good Radiotrons in a poorly
made set -that's true. But the point is that the very
finest receiver made can be no better than its tubes.
This is no new or startling announcement. Everyone
knows it. And that's why, at the radio counter, you
see each man pick up a Radiotron and look at the base
for the word "Radiotron ", and at the glass for the
"RCA" mark. For best reception -real music -nothing
short of the best in tubes will do.
Radio Corporation of America
Sales Offices. Suite No. 410

233 Broadway, New York

10 So. La Salle St., Chicago, Ill.

43

This symbol
ofquulity.
is your
protection

California St., San Francisco, Cal.

diotron
3

REG. U. S. PAT.

OFF.

