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“This man knows Radio/

LY E knows how to get the best out of his set. New hook-
ups, new tubes, new parts—he tests them all and finds
the best.

He was a wireless fan long before radio became the greatest
indoor sport. Fifteen years ago he used Brandes. Today he
still sticks to his Brandes Matched Tone Headset.

He knows that its Matched Tone assures clear and harmonious.
reception of the worldful of interesting news which his set
picks up. He gets it all—perfectly—with a Brandes.

Made in Canada and England by
Canadian Brandes Limited, Toronto and Londona

; C. BRANDES, Inc., 237 Lafayette St., N. Y. C.
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PAGES WITH

RerorTs of the remarkable success of our
Technical Editor’s newest invention, the fa-
mous Cockaday Four-Circuit Tuner, continue
to come not only from all ovér:thé United
States but also from Canada, Mexico and
now from England and Europe. One of the
most impressive of these returns came from
a group of typically alert fans down in Texas.

2 % »

So intense was the interest of the amateurs
of Waco in Mr. Cockaday's description of his
receiver (in the May, 1923, issue) that they
selected one of their number to make the
journey all the way from'Texas to the office
of PopuLAR RaDlo and to obtain at. first hand
from the inventor all of the very latest work-
ing data that might be of value to them. And
when Mr. Carl Bergstrom of Waco, walked
unexpectedly into our office in New York,
Mr. Cockaday laid aside his other work and
filled up his visitor with enough “tips"” about
the new set to keep his Texas associates satis-
fied for some time to come.

* % *

WouLp you like to know what some of these
“very latest working data” are? Turn to our
W hat Readers Ask department in this number
and you will find some of it; more will ap-
pear in our September and subsequent issues.
Mr. Cockaday’s experimental work in his
laboratory is constantly revealing new and
better ways for getting the most out of your
apparatus, and this information is being, and
will continue to be printed in the form of
short, helpful, practical items in our depart-

ments.
X * x* »

Here is a letter, picked from the hundreds
that have come in—and are still coming in—
from readers who have built the wonderful
Four-Circuit Tuner. It is peculiarly significant
because it comes from a self-confessed “hard-
boiled ham” in New York.

“I have in the past used practically every cir-
cuit of any consequence, and almost every
standard type of receiving apparatus. I am at
present using a Reinartz, a super-regenerative
and one of your justly famous DX hook-ups.
For the last year I felt confident that we had
reached the ultimate of selectivity and sensi-
tivity in your DX receiver but since I have had
the extreme pleasure of using the new Four-
Circuit Tuner I have only realized what it is
to receive broadcast as it should be received.
Using two steps of amplification, plus a loud-
speaker, the reception has been so perfect that
it is beyond my limited vocabulary to do it
justice.

“This morning, at about 1.30, through heavy
static, I had the pleasure-—with the accom-
panying thrill—to hear Chicago, Fort Worth
and California. I had no trouble bringing in
both Chicago and Fort Worth on a loud-
speaker.

THE EDITOR

“I am not a rabid broadcast listener, but I
must admit that the possession of one of your
Four-Circuit Tuners will soften the heart of
the most hardened ham to listen in for broad-
cast. I wish to thank you for the wonderful
advancement you have made in radio com-
munication.”

—LEo JoHNSON
x x *

“THE man who discovered the electron,”
Sir Joseph J. Thomson (who is, naturally
enough, one of the most distinguished of all
living scientists), recently made a flying visit
to the United States; during his stay he gave
four talks on the electron before the Frank-
lin Institute of Philadelphia. A coming issue
of PorULar Rapio will publish—for the bene-
fit of such of its readers who could not at-
tend the sessions—a contribution of Sir
Joseph's that is based upon the first two of

his talks.
.- .

IT was Sir Joseph, by the way, who was once
approached by one of his assistants in the
Cavendish laboratories who asked:

“Why is it, Sir Joseph, that scientists like
yourself, who contribute so much to human
progress, have such small incomes while
people like manufacturers and retailers in
London make so much money?” :s:-

“Ah1” Sir Joseph replied, “but think of all
the dirty work they have to do!”

£ % *

OF all the indoor sports indulged in by the

students at Princeton University, bridge was
voted the most popular and radio second. ---

How does Princeton explain the local vogue

of bridge?
* % *

“l conNsiDER PopurLar RaDio the best maga-
zine published,” reports H. A. Goesly of New
York. “Your hook-ups are the clearest that I
have seen, and the list of instruments, with
their capacities, which you publish in connec-
tion with the hook-ups, is a feature of great
value to the fan.” :

£ * *

WHEN PopurLar Raprio initiated the project
last summer of broadcasting the outdoor con-
certs of the New York Philharmonic orchestra
it established a vogue that has spread rapidly
—to the great benefit not only of radio fans
but also of musicians and music lovers as well.
Since the successful experiment of last August
the music of many great orchestras has been
broadcast from many stations by means of the
“pick-up” system.

* * ®

It 1s with particular gratification, therefore,
we learn that the same project of broadcast-
ing the concerts of the Philharmonic orchestra
will be undertaken again this summer—and by
the same station, WJZ,

(Continued on page 8)
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—and in FADA Receiving Sets

UBILIER Micadons are an esséntial element in the
L/ efficient Fada one-sixty Neutrodyne receiving set be-
cause they are the only fixed condensers made of stand-
ardized, permanent capacity. '

: In the Neutrodyne circuit everything depends on con-
stancy of capacity. And the standardized and calibrated
Dubilier Micadon condensers alone meet that requirement.

Dubilier Micadons are used in De Forest, Freed-
Eisemann, FADA and other receiving sets made by well-
known manufacturers with reputations to maintain.

If a set is not equipped with Dubilier Micadons the
broadcasted radio program is not heard at its best.

Price 35 cents to §1.50. At all good dealers.

DUBILIER CONDENSER AND RADIO CORP.
48-50 WEST FOURTH ST., N. Y.

BRANCH OFFICES IN THE FOLLOWING CITIES:
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PAGES WITH

THE EDITOR

(Continued from page 6)

REPorTSs about ourselves that reach us from
sources that may rightly be regarded as prej-
udiced” either for or against us, may be just
as rightly discounted. But here is a report
about PopuLar Rapio that graciously comes
to us from the publisher of a rival radio
magazine—and even if it does emanate from
an Esteemed Contemporary, the Editor just
plumb refuses to discount it one iota. This
report reads:

“You may be interested in knowing that the
report turned in to me by a man whom I have
just sent on a tour of some of the cities in
what might be called the semi-rural district
through middle eastern Pennsylvania show
that PoruLAr Rapio is growing in circulation
faster than any other radio magazine and that
his contacts with the advertisers also proved
that their returns from your columns are bet-
ter than those from any other magazine in
the field.

“l am not at all surprised at this report
because it was exactly what I thought my-
self.” . —Henry M. NEELY

£ % %

AGAIN our subscription manager intrudes
upon the Editor's pages with the following an-
nouncement—which the subscription manager
apparently wants our readers to get for their
own interest:

“We are constantly in receipt of requests
for back copies of PoruLAar Rapio. We now
have a complete file beginning May, 1922. A
single back number is $.17 postpaid, May,
1922 to January, 1923, inclusive; other is-
sues are $.22 posipaid. All requests must
be accompanied by remittance.”

* % %

“I was very much enthused over your Four-
Circuit Tuner as published in the May number.
I believe that I am the first one to build the
set in this city. The writer has read many
radio magazines, but he has found none that
is as full of facts or that can compete with
PopurLar Rapio.” —Epwarp J. MEISTER

* & %

StowLy but inevitably the fame of PoPULAR
Rapio is spreading abroad. In a single mail
recenily the Editor received a handful of let-
ters from English fans—none of whom seem
to be suffering from that “reserve” that has
been regarded as so typically British. For
instance :

“PopuLAR RaApio is simply splendid!” en-
thuses Mr. T. L. Blake of Esscx, England.
“The articles are so wonderfully concise and
explicit and the pictures. drawings and items
are so clear and simple and understandable
that they are truly a great help to the

amateur.”
£ % *

WauiLg from Mr. Frank Kennedy of Lan-
cashire comes a report of his remarkable suc-

cess with a single tube set that was described
in PopuLAr Rapbio for April, 1923. He con-
cludes with the enthustastic comment:

“lI want to congratulate you on your per-
fectly splendid magazine which is by far the
best of all the American journals that find
their way across to England.”

£ % &

AcAIN the Editor’s holding files are crowded
with manuscripts, diagrams and photographs
that are of inestimable value to the radio fan
everywhere. Most of this material describes
new and improved receiving apparatus, recent
inventions and discoveries of practical use-
fulness to the amateur, helpful hints for the
assembling, installation and operation of radio
equipment—all of it  information of timely

.import that should be placed before our read-

ers while it is still news and while it is of the
greatest usefulness. %
* %k R

How can the Editor publish all of this new

and valuable material—and keep on publishing .
new and valuable material as it becomes avail-

able—unless he adds materially to the number
of pages in the magazine?
* k&

Tue Editor believes that to enlarge the
magazine, is not only an obligation to our read-
ers, but an inevitable development.

* * %

PLANS are now being worked out, therefore,
for an important and significant announcement
that will be made in our September number—
an announcement that will be welcomed by all
readers of PoruLAr Rabpio everywhere.

* % %

“Tue article by Dr. Ernest Fox Nichols,
The Shortest Radio Waves Ever Produced
by Man, in your July number,” a well-known
scientist told the Editor, “is perhaps the most
important contribution to the literature of
radio since the announcement of the Hertzian
waves in 1888. It is not only a real beat for
PopuLar Rapio but an announcement of inesti-
mable significance to science.”

* * %

It was Dr. Nichols, incidentally, who, while
he was Professor of Physics at Dartmouth
College some years,

properly enough, too—in sophomore Physics 1.
It is with peculiar satisfaction, therefore, that
the Editor heaps coals of fire on the good
doctor’s head and awards him a “perfect reci-
tation” on his famous article!

)

Editor, PoruLar Rapio

flunked the Editor—
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Vacation Time Is FIBERTONE Time

The FIBERTONE

is now

$

Your phone
plus a Fibertone
equals a beauti-
ful musical in-
strument.

ACATION! In the

heart of the
mountains, on some
distant lake or a sea-
shore camp — wher-
ever it may be, the
entire party can enjoy
Broadway’s music,
brought by your radio
and amplified through
the Fibertone horn.
The new low price makes
it possible for everyone to
own a loud speaker. A

phone from any head set
together with a Fibertone

horn makes a beautiful
musical instrument.

Scientific manufacture,

resulting from years of ex-
perience in the musical
field, has developed the
Fibertone into a faultless
pure-toned amplifier.
Made throughout of genu-
ine fiber, the best material
known to give volume of
sound without distortion
and metallic noises. A
black crystalline finish
gives it an outward beauty
that rivals the beauty of
its rich, mellow tone from
within.

Dealers, write for proposition.

FIBER PRODUCTS COMPANY

240-C N. 10th Street, Newark, N. J.
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“The World is Mine! 8

MU-RAD RECEIVE: % &

HE thrill of great distances — that is the special

privilege of Mu-RAD owners due to the extreme
sensitivity and delightful efficiency of their sets. Cities
for thousands of miles in every direction, a dozen states,
ships at sea, far-away Hawaii, Cuba and Canada—all
contribute to their entertainment.

Requires only a two-foot loop aerial. Professional
results for the most inexperienced because Mu-Rap
RECEIVERs are so simply operated.

Absolute guarantee of 1000 miles reception.

IWrite for Literature.

Mu-Rap LaBoraTories.INc.
ao9e FirTH AVE ASBURY PARK.NEW JERSEY
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THE FOREMOST RADIO EXPERT OF FRANCE

The officer at the left is the faméus General Gustave Ferrié,

Inspector General of the Telegrap}{” Service of the French

Army, and one of the greatest authontles on radio in the

world. An article by him - will “shortly be pubhshed in
v POPULAR Rabio. . .

{
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Lightning Has No Terrors for a Loop Antenna

Even during the most violent electrical storms the reception of broadcasting on a
foop acrial is not greatly affected. And broadcasting may often be received on an
outdoor antenna right up to the time that the storm hits the vicinity. The troubles
due to “static” have been grossly exaggerated—as every experienced radio fan knotws.
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VoLume IV

NuMBER 2

THE YVINN-ING .

v How Science Is Eliminating the Interference from “Strays”

LAY A

“._Tﬁi_s article has been written by one of the world’s foremost authorities on radio.

5
o

¢ It-Has  been written for the express purpose of dispelling some of “the foolish
illusions_ held by the more inexperienced radi® fans concerning static:}}a .subject

. that "is_becoming of less and less importance in radio work as science is slowly
» and surely devising means for overcoming it. Qur “fear” of static .dimifishes as

o s
!q E e
i

2

TMOSPHERIC interference with

A signal reception has always been
the béte moir of radio from the earliest
days of the practical art.

# This interference goes by a number of
names, ' “X’s,” “strays,” “atmospher-
ics,” . “static,” and so on; perhaps more
attention has been given to reducing its
harmful effects than to any other single
f)rbblem of radio engineering.

< What is the net result of all this ef-
fort? Has the long-fought battle against
the natural enemy of: radio been at all

“effective? Has interference from strays

been eliminated, and if not, why not?
These are questions worth thinking
about.

The simple fact is that stray trouble
has been so greatly reduced that radio
stations are today working over great

- ™ -

our knowledge of it increases. Read this article—and bury the static- bugaboo .once °
and for alll—Epirog. .7 '

i By JOHN V. L. HOGAN wi L Ay

L 2y o
e

distances by the use of smaller tra[ﬁs-
mitting power than would have’ been
thought possible ten or even five years
.ago. The art of atmospheric interfer-
ence reduction has progressed tremen-
dously in the past decade. “ -

Why, then, do we still hear of long-
distance reception being interrupted by
“static”? :

The simple answer to that question is
that while the radio engineers have beén
devising successful methods of reducing
_stray interference, they have also _been
producing new and marvelously sensi-
tive radio receivers. These delicate in-
struments respond not only to exceed-
ingly weak signals, but also to the much
reduced stray waves that penetrate our
best systems for minimizing atmos-
pheric interference.

91 o
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The radio art has reached the point
where strays need not interrupt commer-
cial communication services, except pos-
sibly during occasional short periods of
extreme interference. A few years ago
there was no commercial or other radio
service that was free from frequent and
extended serious interruption by strays.
The summer, in these latitudes, was once
a time when radio messages were re-
ceived ‘more by good luck than by good
engineering ; but matters are very differ-
ent today. '

Two Kinds of Atmospherics

Let us first consider, for a moment,
what this atmospheric interference is and
what effects it produces.

To begin with, there are at least two
classes of “atmospherics.” The word
“static” is popularly used to cover all

r

sorts of naturally produced interference,
but properly speaking it should be lim-
ited to the electric charges that are car-
ried to a receiving aerial by particles
such as dust, snow or moisture in the
air. These particles, whether of smoke,
steam or merely the motes that one sees
in a beam of strong sunlight, are usually
electrically charged. When they strike
an antenna they transfer their charges to
it. If the antenna is connected to a re-
ceiver, the charges will ordinarily pass
silently to earth without producing any
sounds in the telephones.

‘* Series condensers in the antenna cir-
cuit of some receivers prevent this quiet
discharge from the antenna to ground,
and the charges pile up on the plates of

the condenser. When the voltages so

produced are not large (as is usually
the case with small receiving antennas)

4

AN EARLY GUN IN THE FIGHT AGAINST STATIC

The first high frequency alternator to be developed as a method for producing the

first C.W. signals. When it was used with a heterodyne receiver (such as illustrated

in the photograph on page 94) it was found to be a reliable means of communi-

cation. It produced a high shrill note in the receivers which was easily distinguish-
able from the rasping noises of even heavy static.
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Kadel & Herbert

ONE OF THE BEST METHODS OF AVOIDING INTERFERENCE

Use a loop antenna and radio frequency amplification, not because radio frequency

amplification itself reduces static, but because the loop increases the signal-stray

ratio of your receiver, although but a small amount of signal strength is received.

The radio freguiency amplifier, however, plays its part in bringing up the signal

strength of the signal that is received with the loop, without the accompanying
disturbance from strays.

nothing happens to interfere with re-
ception. However, if a large antenna is
used the voltage may build up to a value
high enough to cause sparking across
the condenser at intervals of every few
seconds, or even more frequently. For
each spark across the condenser one
hears a loud “bang” in the telephones.

There are four remedies for this con-
dition (which is rarely encountered in
broadcast reception) :

First, use a condenser which is so
well insulated that it cannot spark
across;

Second, reduce the size of the an-
tenna;

Third, connect a grid-leak of about
Y4 megohm resistance across the con-
denser to keep it discharged;

Fourth, use an antenna circuit that

will tune swithout a series condenser.

Any one of these plans will eliminate
this kind of static interference when-
ever it occurs.

Another effect produced by true
“static” or the contact-charging variety
of atmospheric interference, is a slight
hissing noise heard in the receiver when
heterodyne or oscillating beat-note re-
ception is used. Ordinarily this hiss is
so weak as not to interfere with tele-
graphic receiving, and it is entirely ab-
sent in the majority of radio telephone
receivers.

Both of these interfering effects of
true ‘“static” can be completely avoided
by using indoor antennas or coil anten-
nas, or even by the use of outdoor an-
tenna systems that have no ground
connection.
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“Stray Waves” and “Grinders”

The other class of atmospheric dis-
turbance 1s the one that causes the most
trouble; such troublesome impulses are
properly called “strays.”

There are at least two kinds of strays,
each named by the sound 1t produces in
the receiving telephones. The first kind,
named “clicks,” as a general rule gives
less trouble than the second kind, which
is called “grinders.”

The clicks may sometimes be of rather
great intensity, but they are usually sepa-
rated by “quiet” intervals and so do not
constitute serious interruptions unless
they are so severe as to paralyze (for
an instant) either the receiving apparatus
or the operator’s ears. It is often easy
to identify a strong stray click with a
distant but visible lightning discharge
that is seen at the same instant the click
1s heard. This supports the theory that
clicking strays arise directly from elec-
trical storms near the earth’s surface.
Clicks are frequently heard during the
stormy seasons even on clear days, but
they are then much weaker than when

a thunderstorm is passing near by. The
probability is that the stray electro-
magnetic waves generated by an intense
lightning stroke travel outward in all
directions for hundreds of miles, just
as do the electromagnetic signal waves
produced by a radio transmitter.

The second kind of strays, called
grinders, are usually more disconcerting.
A coffee-mill turned more or less con-
tinuously and at varying speeds is not
a desirable accompaniment for either
music or conversation, and intense
grinder-type strays usually are just
about as much of a disturbance. If
some one, intent on bothering us, started

-to” grind coffee in the living room, we

should try to put him out or to curtail
his activities. We cannot stop grinder
strays at their source, however, for we
don’t know exactly what produces them
or whence they come.

There is some ground for the belief
that grinders are nothing more than ir-
regular groups of clicks, piling one upon
another in helter-skelter fashion and
producing the characteristic more or less

— — e

ONE OF THE FIRST "“STATIC ELIMINATORS”

The earliest type of heterodyne telephones.

This earpiece was used as a sort of

combination detector and telephone; it contained a fixred coil through which circu-
lated a current of shightly different frequency than the signal frequency which was

lead through a mouving coil attached to the diaphragm.

The corresponding beat

frequency which occurred between the two curremts was used to actuate the dia-
phragm; 1t produced a high whistle which tvas easily read through static.
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SR T N A

A MODERN SPECIMEN OF ARTILLERY
DEVISED TO ATTACK “STRAYS”
This is one of the tnnumerable developments which come under the heading of
“static eliminators.” The device pictured abowve is the invention of W. J. Scott.
It is being tested by the Navy Department at Washington.

continuous rattling and grinding sounds.
There is also some experimental evi-
dence to indicate that grinders usually
arrive at our receiving stations from
high altitudes, while clicks seem to come
along the surface of the earth.  However,
no matter where either of them really
do come from, it is certain that both
reach our receiving antennas as abrupt
and irregular electromagnetic waves
that have many characteristics identical
with the waves which carry radio sig-
nals. It is this approximate identity be-
tween stray waves and signal waves that
has made it so hard to devise apparatus
which is able to distinguish between
them.

So much for our short summary of
what static and strays are. Let us now
think for a moment about the effects that

stray waves produce when they strike a
receiving antenna system.

What Strays Do lta- Your Antenna

We know that radiant electromagnetic
waves (in space) consist of “electro-
static and electromagnetic.- forcés that
vibrate at certain frequencies and with
certain intensities, and that increase or
die away in accordance with certain
power variations of the generating sys-
tem. We know that these waves spread
out in all directions from the point of
origin traveling away from this central
point with the speed of light—I86 miles
in each one-thousandth of a second. We
know that whenever the wave-forces
strike a conductor such as a receiving
antenna wire they try to produce cur-
rents in that wire, and that by tuning

|
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the receiving antenna system we can

greatly increase the currents that will be

set up'in it by the arriving waves. We
must make the natural frequency of the
tuned receiving. antenna circuit the same
as the frequency of the waves we desire
to intercept, if we are to have produced
in it the greatest possible amount of cur-
rent or power.

You can perhaps grasp the litter
part of this idea, more clearly, by imag-
ining a pendulum consisting of a weight

" suspended on a three-foot length of

B

wire. Such a pendulum will swing from

‘one side to the other and back again in

a little less than two seconds. That is
to say, it will have a natural frequency
of a little more than thirty cycles a min-
ute. If you take hold of the suspending
wire a few inches from the top, you will
find it difficult to make the weight swing
unless you push and pull the wire at the
natural frequency of about thirty per
minute. On the other hand, if you do
drive the pendulum at its natural rate of
oscillation you will be able to build up
a greater swinging of the hanging weight
by little more than a slight push on

AN ELABORATE ANTENNA SYSTEM
FOR STUDYING STATIC

A schematic diagram of one of Dr. G. W.

Pickard's early systems for reception during

the static periods. This system was for use on
long wavelengths.

POPULAR RADIO

the wire applied at the proper instants.

The pendulum is a tuned wmechanical
system; the ordinary receiving aerial is
a tuned electrical system.

Your hand in swinging the pendulum
by regular impulses is a periodic driving
force; so is a radio wave. When the
frequency of the driving force agrees
with the natural frequency of the pen-
dulum, the largest swings are produced.
So, when the frequency of the driving
wave agrees with thernatural frequency
of the radio antenna system, the largest
currents are produced.

Now for the effect of a stray wave.
Suppose that you shot a revolver at the
hanging weight, what would happen?
The bullet would strike the weight and
force it a certain distance to one side,
and then the pendulum would commence
to swing back and forth at its natural
frequency, the swings gradually dying
away. The larger the energy of the bul-
let, or the smaller the size of the hang-
ing weight, the larger would be the
swing of the pendulum before it com-
menced to die down.

In much the same way, when a stray
wave strikes a receiving aerial it pro-
duces in it electric currents of the an-
tenna system’s natural frequency, and
these currents gradually die away to
nothing. The larger the energy of the
stray wave, or the smaller the persist-
ence of the antenna system, the larger
will be the current before it commences
to die down.

How to Distinguish Between Strays and
Signals

If we bear in mind that the hand-
swung motions of the pendulum cor-
respond to radio signal currents in the
antenna, whereas the shock " excited,
dying-away motions correspond to the
undesired stray wave currents, we can
see at once some of the difficulties that
lie in the way of distinguishing one from
the other. Once we let stray waves
produce currents in our antenna sys-
tems, about the only differences we can
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"AN ANCESTOR OF THE LOOP ANTENNA

The first portable radio compass used in 1907 and 1908. It is with a development

of this loep that many facts have been found out about static and its causes and

cffects. It has been uscd to determine the directional effects of static and much
valuable and tmportant data has been gathered by its aid. :

detect between the unwanted stray cur-
rents and the desired signal currents is,
that the latter may be uniform and regu-
lar whereas the former are always of
the damped or dying-away variety and
are always erratic and irregular.

Thus the problem of reducing inter-
ference from strays falls into two parts.
The first is to keep stray waves from
affecting the antenna system, and the
second is to discriminate between signals
and strays once they have both pro-
duced radio frequency currents in the

antenna wires. Substantial progress has
been made in both divisions of the at-
tack ; and the advances have been cumu-
lative and continuous for the past ten
years or more. :

It should be clear that we are not
particularly interested in the absolute
elimination of stray interference, except
possibly as a theoretical ideal. So long
as this kind of interference can be kept
as small as or smaller than other un-
avoidable kinds of interference, we are
satished. The easiest and best way to
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measure the effectiveness of any scheme
for reducing the harmful effects of
strays is to study the ratio of signal in-
tensity to stray intensity under various
conditions for a long period of time.
If the signal-stray ratio can be kept
reasonably high for practical working,
the scheme is a good one.

) The Signal-Stray Ratio

Obviously the signal-stray ratio of
any receiver varies from moment to mo-
ment even when listening continuously
to some particular transmitter. Let us
imagine that during some evening you
are receiving from a broadcast station
that is heard with an intensity of 200
(on an audibility meter), and that in the
course of the evening the average stray
intensity swings up and down irregu-
larly between 20 and 400. Clearly
enough, this means that the signal-stray
ratio will be varying irregularly from
200/20, or 10, down to 200/400 or 4.
If you had instead been listening to a
nearer station that was heard with an
intensity of 600, the signal-stray ratio
would have varied between 30 and 1.5.
This means, of course, that at the worst
moments the signals would have been
124 times as loud as the strays.

On the other hand, if you had been
trying to receive from a far distant
station that gave an intensity of only
40, the best ratio would have been only
2 and the worst 0.1—the strays ten
times as loud as the signals.

Now consider that the signal intensity
corresponds to the force with which you
are keeping the pendulum swinging,
- whereas the stray intensity is analogous
to the force exerted by the bullet that
strikes the pendulum weight. Clearly
“enough, to keep the pendulum. going
regularly you need strong driving forces,
and a large weight compared to the
weight of the interfering bullet. Simi-
larly, to receive messages regularly you
should have strong incoming signals, and
circuits not easily disturbed by the
abrupt stray waves.

POPULAR RADIO

How to Reduce the Effects of Strays

What can we do to a radio circuit that
will make it less subject to strays?

Merely increase its natural persistence
of oscillation—which is another way of
saying increase its inductance and reduce
its capacitance and resistance. By using
shorter antenna wires and adding low-
resistance inductance coils to tune to
the desired wave frequencies, or by
putting a small series condenser (say of
0.00025 microfarad) in series with a
larger antenna the persistence of the
circuit can be substantially increased.
Similarly, loop or coil antennas are gen-
erally much more persistent than ordi-
nary antennas, hence are less subject to
stray interference.

Of course, cutting down the size of
your antenna is likely to weaken the
signals you will receive from any par-
ticular station; the point 1s, however,
that the stray interference will be weak-
ened still more, or in greater propor-
tion, and thus the signal-stray ratio will
be improved. The numerical value of
signal strength may be then regained by
additional amplification, without bring-
ing the strays up to their former in-
tensity.

As an example of this, suppose that
changing over from the plain antenna to
the coil antenna brought the signal in-
tensity above given as 200 down to 100,
but at the same time reduced the stray
intensity from between 20 and 400
down to between 2 and 40. Then the
signal-stray ratio instead of varying be-
tween 10 and 14 would lay between 50
and 25, and the signals would always
be at least 21% times as loud as the
strays instead of occasionally being only
one-half as loud. A two-fold additional
amplification would bring the signals
back to the original intensity of 200,
while preserving them much louder than
the strays.

There are various and more elaborate
ways of improving the signal-stray ratio
of receivers, but although these rather
complicated arrangements are of definite
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value for radio communication using
low wave-frequencies (long waves) they
are not necessary for amateurs or broad-
cast listeners. The waves that have been
set aside for amateur and broadcast
transmission are largely free from the
severe stray interference that is found
at the wave frequencies used for long
distance radio telegraphy. This fortunate
state of affairs leaves matters so that
radio broadcasting over reasonable dis-
tances is seldom interfered with seri-
ously except when thunderstorms are
nearby. By careful antenna design and
the use of efficient amplifying circuits,
and with skillful adjustment so as to
keep the signal-stray ratio high, success-
ful reception may even be carried on in
the midst of local storms and reasonably
long distance receiving is not tremen-
dously handicapped by the customary
quantity of summer-time short-wave
stray interference."

The Regularity of Signals and the Iy-
~  regularity of Strays

There remains for us to consider only
the question of distinguishing between
stray effects and signals, once the cur-
rents have been set up in the receiving
system. The most useful plans for

such "discrimination are based upon the -

regularity of signals as contrasted
against the irregularity of stray dis-
turbances. The pure continuous wave
used in radio telegraphy is exceedingly
valuable in this respect, for its uni-
formity and persistence permit the use
of highly selective circuits and loose
couplings that tend to suppress strays in
a way that is not attainable when spark
or damped-wave transmission is utilized.
With spark radio telegraphy about the
best that can'be done is to produce the
wave-trains at a high and definitely regu-
lar audio frequency, so that the dots and
dashes are heard as high-pitched, pure
musical tones which sound very different
from the clicks and grindings of the
- stray waves. With continuous waves,
radio-telegraphic "reception is best car-

Signal Corps. U, 8, A.

A HIGHLY EFFICIENT LOOP

The use of the modern long-wave loop is one

of the chief factors in obtaining unlimited and

uninterrupted radio communication service in

our military departments. Above is seen one

of these loops used for'long-wave reception by

the Signal Corps of the army at Washington,
' D. C.
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ried on by the heterodyne method, in the
customary applications of which the de-
sired signals not only are heard as high,
pure musical tones but also are ampli-
fied in a selective fashion that does not
magnify the stray-wave currehts to the
same extent.

Radio-telephone listeners are greatly
aided-in distinguishing speech and music
from stray disturbances by the fact that
the hiiman ear has through many gen-
erations evolved into a wonderfully ef-
fective mechanism for sorting out and
discarding irregular noises. Just as we
can converse without great difficulty
amid - noises that would almost drown

regularity between strays and telegraphic
signals, and some of these are very use-
ful., Indeed, it is possible to aid even
telephonic reception to some degree in
this way, but as a rule such refinements
are not essential in local broadcast work.

One last word as to irregular noises!
- Don’t think that all the clicks and
rattles heard in some radio receivers
are caused by strays. Many times inter-
ference blamed on “static’ is really pro-
duced by noisy iubes or batteries, and
may be completely eliminated by a few
judicious replacements.

Don’t get the idea that summer-time
static can prevent useful radio work.

out the clicking of a telegraph sounder, — Rémember that golf played on links like

so we can receive and understand radio
telephone signals in spite of interference

that -would render dots and dashes un- -

intelligible. \

. There have been produced various

forms of acoustic and electrical filters

for taking advantage of the difference in
B I

a billiard table would be no sport at all;
the hazards make the game.

"Use ydur ingenuity and skill to build
up the signal-stray ratio of your re-
ceiver, and you will never have to com-
plain that stray-wave troubles have made
radio less interesting. -

: =
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A RECEIVER WITH A TIN LIZZIE ATTACHMENT
Here is one of the rapidly growing army of radio fans who carries his radio set

along with him on his vacation jaunts.
nent part of the Ford car that it has

n this case the apparatus is such a promi-
become, in effect, a radio set on wheels.
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« . “Their Master’s Voice”

As a demonstration of what may be done—and of what inevitably will be done—for

reaching great masses of people by radio, this portable receiving apparatus, equipped -

with powerful loudspeakers, was recently set up in Batterv Park, New York, during

lusich hour. How many people could be reached by the President’s woice if similar
apparatus were operated in cvery city and town in the country?




“Thou Shalt Not Broadcast—"’

CERTAIN COPYRIGHTED MATERIAL HEREINAFTER
SPECIFIED '

Tue American Society of Composers, Authors and Publishers is demand-
ing fees from radio stations for broadcasting copyright material owned by
its members. Some broadcasting stations may pay it; others are refusing
on the ground that the Society includes only a portion of the composers.
And the producing managers of musical comedics are also presenting their
claims to both the Society and to the composers! How the law interprets
these at present complicated rights is outlined in this article by an attorney
who has made a special study of this subject.

By CHARLES H. KESLER

F a broadcasting station wanted to

broadcast’ a copyrighted, non-dra:
matic book it could do so. The copy-
right laws do not cover this method of
presenting a book. One could indeed
hire a hall, charge an admission fee and
read a copyrighted book to the audience
without any liability.

But who would want to go?

It is questioned if the broadcasting of
books by radio, other than tales for
children, be desired by the radio public.

There are, however, certain forms of
writing or copyrighted matter which
may be infringed if broadcasted by
radio. Among such writings are lec-
tures, sermons and addresses, dramatic
and ‘dramatico-musical compositions and
musical compositions. In fact the Amer-
ican Society of Composers, Authors and

" Publishers,

an organization granting
licehses for thé public: delivery of copy-._..
righted songs, intends to charge f{fees
ranging from $250 to $5,000 to radio
stations ‘for broadcasting its songs and

musical selections.

This society has been formed for the
purpose of granting licenses to persons
who desire to render copyrighted musi-
cal selections in public. It is a lawful
organization and a practical one, as it
is apparent how difficult it would be for
an artist or other person or company
to secure licenses from each owner,
author or composer individually, con-
sidering their great number and also
the number of copyrighted songs there
are. Of course a license from the
Society of Authors and Composers gives
no one the right to render copyrighted

102
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songs: owned by persons who are not
members of this society,

It was not until 1909 that the copy-
right law conferred upon an author or

_owner of a copyright, the exclusive right

-----

.“.{_6"”'perfprﬁ1; or represent thé  copy-
righted work publicly for profit if it
be a musical composition,” although
there was then in force, and still is, a

© criminal statute prohibiting such per-

formances.

The present law also confers upon
the person entitled thereto the exclu-
sive right “to deliver or authorize the
delivery of the copyrighted work in
public for profit if if be a lecture, ser-
mon, address, or similar production.”

The author or owner has the ex-
clusive right to perform a drama (or
dramatico - musical composition) pub-
licly, whether for profit or not.

The copyright laws and the courts
recognize two classes of musical selec-
tions ; “dramatico-musical compositions”
so called. and just plain “musical com-
positions.”

The first class includes musical com-
edies, musical shows, operas and pro-
ductions of similar nature.

The selections listed under the second
class are published as single songs or
musical selections. and are such as are

not copyrighted as parts. of a dramatic

performance for profit”? And who should
pay whom for achat, and how much?

q:[ JUST achat legally constitutes a “public

work. The copyright on a musical
dramatic production covers also any
copyrightable component part of it and
this part, if republished as sheet music
with ‘a suitable notice of the original

Y ’,

..... ¥

‘copyrighit, should still retaini "ail rights

acquired as a copyrighted dramatico-
musical composition.

The owner of a copyrighted drama
(or “dramatico-musical composition’)
has the exclusive right “to exhibit, per-
form, represent, produce or reproduce
it in any manner or by any method
whatsoever,” whether for+profit or not.

It should be noticed that the language
of the Act here is very broad—sui-
ficiently broad. in fact, to give the copy-
right owner the exclusive right as to
public performances “in any manner or
by any method whatsoever,” such as
by moving pictures, phonographs, radio
broadcasting or even where radio re-
ceiving is done publicly. This language
is also sufficiently broad to cover mov-
ing picture films, phonograph records or
music rolls of dramas or musical selec-
ttons taken from the copyrighted dra-
matico-musical composition.

The reader, therefore, should bear
in mind the distinction between mere
“musical compositions,” in which the
element of “profit” must he present in
the case of a public performance, and
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~ technical “dramatico-musical composi-
tions” which cannot- be performed put.

licly even though not for profit.
Another right conferred by the copy-
right laws is the exclusive one “to make
any arrangement or setting of a ‘musi-
cal composition’ or of the melody of it
in any system of notation or any form
of record in which the thought of an
author may be recorded and from which
it may be read or reproduced. . ..”
The clause quoted relates to phono-
graph records and music rolls. The
payment of royalty on each record or

roll made frees the record or roll from

further contribution to the copyright
except in case of public performance
for profit. “The reproduction or rendi-
tion of a musical composition by or
-upon coin-operated machines shall not
be deemed a public. performance - for
‘profit unless a fee is charged for admis-
‘sion to the place wheére such reproduc-
tion or rendition occurs.”

WL
Westinghouse

POPULAR RADIO

What then is meant by “public per-
formance for profit”?

The Supreme Court of the United
States answered this question in two
cases considered at the same time: Vic-
tor Herbert vs. Shanley Company, and
John Church Company vs. Hilliard Hotel
Company (Vanderbilt Hotel).

Although the copyrighted music con-
sidered was taken from musical shows
the facts peculiar to the two cases made
it necessary for the Court to pass on
the question of profit.

In the first case Herbert was the
owner of a comic opera entitled Sweet-
hearts which contained a song of the
same title. This the Shanley. Company
caused to be sung by professional sing-
ers accompamed by .an -orchestra tpon
a stage in its restaurant on Broadway.

In the second case the Church Com-

.pany owned the. copyrlght of a lyric
.comedy . in . wh1ch is .2 march . called
From Maine to Georgia.  The Hilliard

Company caused . this march to be per-

L

A CONCERT THAT RAISES A DELICATE LEGAL PROBLEM

When Uncle Sam issues a cop’ynght on 6 musical composition and an officer of

Uncle San’s Army orders 6 mi

stary band to play it in a broddcasting station, what

can the composer do about it—in face of the fact that hé cannot sue the government?



154-%

Westinghouse

POPULAR RADIO

105

THE MAKERS OF THIS PIANO PLAYER ALSO OWN THE COPYRIGHT
ON SOME OF ITS MUSIC

The law permits only those who own. the copvr:ght to make use of it.

When a

reproducing piano-player concern buys a copyright from a composer, therefore, it

L

formed in the dining room of the Van-
_derbﬂt Hotel for the cntértainment of
its guests, during mealtime, by an
‘orcheéstra employed and .paid' by the
Hotel Company.

" These two cases present the ques-
tion whethér the performance of a copy-
righted musical composition in a res-
taurant or hotel without charge for ad-
mlssxon to hear it infringes the exclu-
sivé right of the owner to perform. the
work pubhcly for profit. ~ Although it
is easy to get in; as.is well known to
those of us who fortunately or un-
fortunately, have dined at Shanléys or

at the V_anderbllt it is not so ‘easy
to get out. The piper has to be paid.
Mr. Justice Holmes delivered the

opinion of the Court in language worthy
of the son of the Autocrat of the Break-
fast Table. ~ Justice Holmes said:

‘position™
a phonograph or player piano would ‘be

can broadcast the music af will.

“If the rmhts under the copyright are in-
fringed onlv by performance where morney- is

‘taken at the door, they ‘are very imperfectly
-protected.

The -defendant’s per-

formances -are not eleemosynary. They are

‘part of a total for which the public ‘pays, and

the: fact that the price of the whole is dis-

-tributed to a particular item which those pres-

ent are expccied to order is not important. It
is true the music is not the sole  object, but

" ‘neither is the food, which probably could ‘be

got ‘cheaper elséwhere. . If music did

not pay, it would be given up. If it pays it
pays out of the public’s. pocket. Whether it
pays of” not, the purpose of employmg it is
profit; and that is enough.”

According to this decision even the
playing of a copyrighted “musical com-
in a restaurant by means of

considered an nfrmgement except if
the instrument were coin-operated. The
similar plavmg of a “dramatico-musical
composition” “would, of course, be an
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infringement even though- the purpose
was not profit.

It is an erroneous impression which
some have that, if they purchase an
authorized sheet or a record or a music
roll of a copyrighted song, they can
use it to perform or render the song
publicly. No right to so publicly per-
form it is implied by the purchase, ex-
cept where the music purchased is a
“musical composition” and the per-
formance is not for profit, directly or
indirectly, also excepting coin-operated
devices.

The unauthorized broadcasting of
“dramatico-musical compositions” is an
infringement even in cases where the
purpose is not profit. This means that
neither schools, colleges, charitable in-
stitutions nor amateurs can broadcast
such selections without license, not to
mention radio manufacturers.

The language of the Act relating. to
such “dramatico-musical’ compositions” i
very broad. There are no exceptlons
no limitations circumscribing the ex-
clusive right grajted to the copyright
owner when the selection is a dramatic
musical composition.

When referring to mere ‘“musi¢al
composition,” however, the language of
the statute is not as hroad. The anti-
limitation “in any manner or by any
method whatsoever” 1s conspicuous by
its absence.
the granted right to perform the mere
“musical compositions” publicly has lim-
its other than that as to profit. That
1s;, the Act cannot be stretched beyond
its elastic limits to cover all kinds of
performances. This is a point for the
defense. Whether or not the courts will
draw the line more sharply between a
musical selection which fortunately
originated in a musical comedy and a
similar selection which 1s a free lance,
s0. to speak, remains to be seen. The
broadcasting situation has clearly raised
this issue. As far as broadcasting is
concerned, the difference between one
class of selections and the other, is the

This seems to.imply that -

difference between twelve and a dozen,
merely logical. It is true their origins

are different and they are made dif-

ferent by law. . ‘e

But is the court going to say that
one copyrighted song can be broadcast
without infringing and another cannot?

Were such distinction made, it would
be necessary for the copyright owner
clearly to indicate or give notice that the
piece or selection is covered as a dramat-
ico-musical composition. If the court
refuses to draw the line it will hold
that even copyrighted “musical com-
positions” are infringed when broadcast
for profit.

There remains, however, that doubt
as to whether or not “musical composi-
tions,” as distinguished from “dramat-
ico-musical compositions,” can be broad-
cast for profit without infringement.
Looking at it in what I do not hesitate
to say is a reasonable manner, one
should say, certamly, broadcasting is
a public performance.” Yet we should
consider and understand that courts are
apt to look at such strictly statutory
rights in a very technical manner, con-
struing them narrowly, on the principle
enunciated by the gentleman from the
state just west of the Mississippi. It

“is not a cut and dried case for the

copyright owner. The defense can offer
argument the other way. It is a point
the court might decide either way.
PoruLAarR Rapio for August, 1922, re-
ferred to the case of White-Smith
Music Publishing Company wvs. Apollo
Company, in which the Supreme Court
of the United States ruled under the
old law that perforated music rolls
which, when used with piano players
to reproduce copyrighted musical com-
positions, do not infringe the copyright.
The court held that the sale of such
rolls (or records) was not a printing,
publishing or copying of the copyrighted
work within the meaning of the old
Act. The copyright laws were strictly
construed by the court. After that de-
cision the laws were amended to give

o
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Wieatlngleotise

AN AUTHOR DOES NOT NECESSARILY OWN ’E‘HE RIGHTS TO

HIS OWN WORKS

When Ralph Mayhew reads from his own “Bubble Books” and _broadcasts the
gramaphone records of his own songs he can do so only with thé permission of his
publishers—iwho own the copyright, A

the copyright owner the exclusive right

- as to records and music rolls also. )
Similarly radio broadcasting is a new

situation developed since ‘1909 when
the present’ copyright "laws went into
effect although radio and telephoning
Without
giving the clause “to perform the copy-
righted work (a musical composition)
publicly for profit,” a strained construc-
tion, just what does it mean? Can it
be construed to cover a situation other
than that of an artist in personal touch
with his or her audience like the Van-
derbilt and Shanley .cases? The playing
of  a copyrighted musical composition
on a phonograph or player piano is con-
sidered a “performance” if done publicly
for profit. But is such a performance
done “publicly” unless the audience is
actually present to hear and see the
phonograph or artist? Must not there
be a place for the public to be other
than in their homes?

Congress couldn’t have had radio
broadcasting in mind when it framed

"Fhe copyright Act of 1909. Broadcast-

ing as we know it was unknown then.
It did, however, secure for the author
of a “musical composition” the exclu-
sive right as to instruments like the
phonograph or player piano. This was
intended. But any public performance
had to be for profit. It is true that
unqualified rights are given the author
of a dramatic work but it is doubt-
ful (although I have not studied the
congressional proceedings) if Congress
really intended that an author should
have unlimited rights as to the public
performance of a song merely because
it was taken from a dramatic work. I
believe it was the intent of Congress
to place all songs as to public per-
formance on an equal footing, the test
to be whether or not the performance
was for profit. In the endeavor to give
the author of a dramatic work all
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.. . Leneral Electric

A “PUBLIC PERFORMANCE FOR PROFIT” OF A DRAMA
T Quly the owndy wf a copya ighted ﬁ!ay ‘cdnlggally authon::e ils presentation “whethar.
for praﬁt or not. (Question: Why do the actors who'’are broadcasting the scene
tllustrated above don their costumes and makc -up?) ) 5
- \«-d-lﬂ-"t'sa e ""1' H _per, oy omm) N - Y. * g »8, G ahn B R P e """“-“'\‘i. N

l'l“‘hls of performance, Congress ap- the law as it did in the case of dramatico

parently:. ovérlookéd? the fact that songs : work. But it didn’t"do it.” Congress
without dramatic action could be ren- did take pains to include record- operatecl
dered separately from the'dramatic work
of which they formed a part. Granting to include this different way of render-
that might have been the intent of ing musical compositions—with radio
Congress, nevertheless the law relatmg apparatus? If under the old law a
to dramatic works as it now stands does record or music roll was not considered
not express such intent. The law on a print or copy of a copyrighted ‘musi-
the contrary is very broad. It covers cal composition, will the broadcasting of
all kinds of performances by all pos- such compositions be considered a public
sible methods, performance under the present law?

The point I wish to make, however, is Let us continue the argument for the
that a Court might very well rule that defense by a philosophical consideration
radio broadcasting of ‘“musical com- of what radio apparatus is. It is a
positions” is not a public performance hybrid among the sound-producing in-
as commonly understood or within the struments. It is unlike a cornet or a
meaning of the Act. If Congress had violin which must be played by the
intended to include the public per- artist. Moreover the receiver must be
formance of musical compositions for considered as,part of the entire radio
profit “in any manner or by any method apparatus. The transmitter is useless
whatsoever” it would have so worded without it.

‘maclones; But can the ‘Act-beistretched =

e
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Nor can we say that radio apparatus
is like mechanical devices such as the
phonograph or piano player. There is
no record employed in transmitting.
The transmitter is sound-operated. It is
possible, however, to operate a trans-
mitter directly from a record but it is
not being done as yet in broadcasting.
Radio apparatus is not mechanical. It
is an electrical device . dependent on the
artist or on a separate sound producing
agency. Nor is radio apparatus merely
an amplifier of the sound, like a sound-
ing board or other acoustical arrange-
ment. The energy projected into space
is not sound energy but electromag-
netic waves.
,it is amplification of electrical energy.

Here then is an instrument different
from anything specifically mentioned in
or contemplated by the copyright laws.
The sound heard at the receiver is not
the original sound produced by the
artist. The artist’s note is first trans-
formed into electrical waves which in
turn are changed into a new group of
sound waves. If this be a public per-
formance, as the Court may decide, it
certainly i1s a new kind of performance.

The position for a plaintiff or copy-
right owner may be briefly stated. The
broadcasting of copyrighted musical
compositions is a public performance
because such music is made available
to the largest audience in the world.
The copyrighted song is thus given the
largest possible publicity. Should a
broadcaster be allowed to profit without
compensation to the copyright proprietor?

Assuming that the broadcasting of
“musical compositions” is within the
copyright laws also, only stations which
broadcast such compositions without
profit are free to do so. Such stations
are those owned by charitable. eleemosy-
nary or-educational -institutions -or by
governmental agencies. Furthermore,
no action lies against the government
for infringement of a copyright as such
action is in tort and the government
cannot be sued in tort without its per-

If there be amplification,
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mission. Stations owned by manufac-
turers or dealers in radio apparatus and
other goods or hy agencies selling broad-
casting service (not renting stations
are the ones which will be required to
be licensed. As the Supreme Court
said, if “the purpose is profit that is
enough.” Whether such purpose exists
in any given case is a question of fact.
Obviously the method of obtaining the
profit here is different from the hotel
and restaurant cases. In the latter cases
the public paid on the spot. In the case
of broadcasting, the profit may or may
not be realized.

There is also the case of users of re-
i I passed a ‘“radio restaurant”
the other day in which the guests were
being presumably entertained by radio.
Some dealers also furnish radio con-
certs to attract the crowds. One can
hear the music blocks away. If the
broadcasters are liable under the copy-
right laws these users of receivers are
also, unless they shut off the receiver
every time a copyrighted song is an-
nounced. Nor would the fact that the
broadcaster is licensed give such right
to the user of the receiver, unless the
license to the broadcaster specifically so
provided.

Don’t forget you can also be arrested
for infringing copyrighted matter. Any-
one who wilfully and for profit in-
fringes a copyright or who knowingly
and wilfully aids or abets such infringe-
ment is guilty of a misdemeanor.

In summary, no” unauthorized radio
station of any sort has the legal right
to perform publicly musical selections
known as’ “dramatico-musical composi-
tions.” It can’t be done, even if not for
profit. But there is some argument for
holding that the radio rendition: of
“musical compositions” is not an in-
fringement, even- though the purpose is. .
profit. If the courts decide the argument
is not a good one, only such persons can
broadcast or perform by radio such mu-
sical compositions, as do not do so for
the purpose of profit.
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me a photogmph made for PoruLar Rapio

THE APPARATUS USED FOR PUMPING AND PRIMING THE TUBES

FIGuRe 1: A, is the glass bulb which holds the supply of K-Na; B, is the picce of

blown-glass pipe that leads to the cvacuating pumps; points C, D and E, are points

. that are sealed off or opened during the process, and T, is the tube thmugh which

the vacuum tubes are exhausted and primed. The other apparatus consists of the
pumps, the pressure gauwges and the hcarcr oven.




THE NEW AND REMARKABLE

Alkali Vapor Tube

How the sensitivity of a vacuum tube is increased over
300 percent by the injection of potassium-sodium dur-
ing the evacuation period.

By HUGH A. BROWN and CHARLES T. KNIPP

HE capacity of the new alkali

vapor detector tube to function
efficiently as a detector at low plate
voltages is a matter of significance
in the radio world. A description of the
laboratory procedure in preparing these
tubes, and a brief description of some
newly discovered characteristics is of
more than passing interest to the radio
experimenter,

The material introduced into these
tubes is an alloy of potassium and
sodium, and has the appearance of mer-
cury, which must be prepared and
handled only tn a high vacuuwm* A
brief description of the method of filling
the tubes follows:

Standard tungsten filament amplifier
or detector tubes were connected to a
“manifold” as shown in Figure 1. The
glass bulb portion of two or more three-
electrode tubes were fused in a vertical
position onto a horizontal glass mani-
fold. This manifold was connected
through a “T” tube, one branch of
which, B, led to the evacuating system,
and the other to the K-Na alloy supply
tube A. The evacuating system con-
sisted of a charcoal tube in liquid air, a
phosphorus pentoxide tube, a mercury
vapor trap also immersed in liquid air,
a McLeod gauge, a mercury condensa-
tion pump, and a supporting rotary oil
pump, all shown in the illustration. The
supply tube A, had a number of branch
outlets, each branch being drawn down
into a slender tube D, and also provided
with a constriction, for the introduction

*The preparation of this .material is described in a
paper by the authors published in the December,
1922, issue of the Proceedings of the Institute of
Radio Engineers.

of the alloy into the manifold and for
subsequent sealing off. Connection be-
tween the outlet tube and manifold was
made by heavy-walled rubber tubing
sealed with rubber cement and tightly
wired down.

When a pressure of the order . of
10-*mm. of mercury was reached, the
tip at D, which was previously nicked
with a file, was broken off by sharply
bending the rubber tubing. The evacua-
tion was continued, and, in order to com-
pletely as possible evacuate the tubes,
the filaments were kept incandescent and
also, 150 volts were applied to the plates.
This evacuating process was continued
until the tubes (which had been previ-
ously connected to receiving circuits)
functioned best as detectors with 60 to
80 volts on the plates. This test indi-
cated that the tubes were fairly well
evacuated.

The supply tube A, was then tilted up
and a little of the alloy was allowed to
run down into the manifold; after that,
tube A, was sealed off at C. To guard
against possible leaks, due to the rubber
connecting tube, another seal off was
made at E.

The oil bath with its electric heater
attached was now raised so that the
horizontal manifold was immersed in the
oil. The bath was gradually heated,
with the pumps going, and ultimately
the temperature was raised to about
230°C., at which temperature the alloy
was fully vaporized. The vapor then
passed through the capillary tubes, con-
necting the manifold to the electron
tubes, and was condensed on the cool
walls of the latter, forming a thin film,
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From a photograph made for POPULAR RaADIO

THE AUTHORS DEMONSTRATE THE “SET-UP” FOR PRIMING

FiGure.2: At the left is Dr. Charles T. Knipp, head of the Physics Department of

the University of Illinois, and at the right is Dr. Hugh A. Brown, associate of the

Department of Electrical Engineering. They are injecting a small quantity of potas-
 sium-sodium alloy into the tubes during the process of evacuation.

ﬁ
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at first of varied purplish hues, but
shortly becoming silvery white, when
the deposited film became thicker. Heat,
coming to the bulbs by reason of being
mounted directly over the oil bath, was
intercepted by strips of cardboard and
by turning on an electric fan. The fila-
ments were kept incandescent at nearly
normal filament current during this dis-
tillation process, thus preventing a de-
posit of the alloy on the inner metal
parts of the tube, as well as aiding in
the process of evacuating. After the
inner walls of the bulb were well covered
with the alloy, the oil bath was removed,
and the tubes were sealed off. The pres-
sure throughout the final stages of
priming was maintained at approximate-
ly .00004 mm. of mercury. The action
of the alloy within the tube is to “clean
up” the remaining traces of air, and
hence the vacuum actually improves
with time.

It is extremely important to clean all
glass and rubber tubing with agua regia
and distilled water, otherwise the alloy
will stick to the walls of the tubing. The
authors prefer to construct new mani-
folds rather than attempt to clean the
used ones, also to use fresh rubber tub-
ing each time. In order to facilitate dis-
tillation in the bulbs, the sealing off
strictures should be fairly large—about
1 to 2 mm. (inside diameter). Any of
the alloy condensed “in the stricture
should be evaporated gently, before at-
tempting to seal off, as excessive heat
will burn the alloy and give it a brown
color.

Figure 2 shows a photograph of the
authors of this article at work “priming”
some radiotron tubes in the research
laboratory. The device on the right is
the Mcleod vacuum gauge, and when
the photo was.taken the mercury “cis-
tern” of this” gauge was being raised so
as to read the pressure. The rheostat on
the left was being adjusted so as to in-
crease the temperature of the oil bath
to allow the alloy to evaporate faster.
The photographs give the readers some

idea of the complexity of the equipment
that is required for such a seemingly
simple job. The glass blowing requires
long and tedious work. A tube that has
already been primed is shown on the
table beside the apparatus.

Note

A great deal of quantitative data has been
obtained by the authors on the characteristics
of these alkali vapor tubes, as is shown in the
I. R. E. paper (see note above) ; a brief sum-
mary of the performance of the tubes as de-
tectors and amplifiers will be of further value
to our readers.

1. Alkali vapor tubes are sensitive detectors
at any plate voltage from 0 to 60 volts, but are
most sensitive at plate voltages ranging between
8 to 10 volts.

2. Laboratory tests have indicated that these
tubes are more than three times as sensitive on
weak damped-wave signals as the conventional
gas-content detector tubes.

3. The adjustment of plate voltage and fila-
ment current for best results is far less critical
than for gas-content tubes. A 50 percent
change from the best plate voltage produces
less than 20 percent decrease in audibility, as
compared to 5 percent allowable variation for
the gas-content tubes.

4. The tubes are steady, more selective as to
wavelength than the ordinary vacuum tube,
and give absolutely distortionless reception.

5. The high temperature of the filament is
necessary to make the potassium-sodium alloy
vapor active. A poorly evacuated tube can be
made to perform like a high-vacuum tube by
raising the filament temperature,

6. The best plate voltage to use is about 8
or 10 volts, With this voltage, users in the
vicinity of Urbana-Champaign, Illinois (where
the tests were made), report excellent results.
When using only the. positive filament-drop,
with no additional “B” battery, the writers
have often received broadcasting stations in
Kansas City, Atlanta, Schenectady, and Pitts-
burgh, using a two-variometer type of regenera-
tive receiver with an anterina 42 feet above the

- ground and 40 feet long, and with no ampli-
_fier. The reception from these stations was

fairly loud and very distinct. _
Again, using an antenna 40 feet high, and

with no external “B” battery, broadcasting.

stations in Los Angeles, Cal, were received

fairly loud. The above stations could even be

heard faintly. with the plate-circuit return con-
nected to the negative filament lead, and with
no “B” battery. With these conditions the tubes
were also used as beat receivers of the auto-
dyne type, receiving high-power stations on the
coasts, when using the negative filament-drop

as the sole plate potential. .
—Ep1Tor



THIS STATION HAS BEEN HEARD THROUGHOUT
- ALL NORTH AMERICA

Its owner is a typical amateur, Charles T. Asbury (3ADT) of Oak Lane, Pa. “My
station has been heard in every state of the Union, Canada and Panama,” he reports,

THE NEW VOICE THAT IS BEING HEARD

AROUND THE WORLD

Amateur radio knows no geographical boundaries.

The new and wonder-

ful world of the ether has extended beyond the artificial barriers of

countries and has become inter-continental in scope.

Some of the re-

markable long-distance work of amateurs has recently been checked up
by thg U. S. Navy; the results are published for the first time in the
following article.

By COMMANDER STANFORD C. HOOPER, U. 5. N.

Y the radio amateur of our distant
Territory of Hawaii, the United
States may be visualized as a vast
honeycomb of amateur stations within
a huge beehive of sound.
As he “listens in on the United
States” from his vantage point out

near the center of the North Pacific
Ocean, he overhears conversations in
the “dot' and dash language of radio”
going on through space between his
brother amateurs whose 17,000 odd
licensed transmitting stations are scat-
tered all over this broad land, ranging
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in locations as they do all -the way from
the state of Washington on our Pacific
seaboard to Florida on the Gulf of
Mexico; from the Canadian border
on the north to the Mexican border
on the south; from California to Maine.

Not only i1s the dot and dash lan-
guage of amateur radio telegraphy from
all sections of the United States thus
brought to him with lightning-like speed
on those distant islands situated more
than two thousand miles from the near-
est point on our Pacific seaboard, but
in some instances he also hears the
voices of his brother amateurs con-
versing with one another through space
by the medium of radio telephony.

Moreover, as a full fledged radio
amateur, he is not restricted to “listen-
ing in” only. His station is equipped
with a transmitting set as well as a re-
cetving set and he can thus “talk” as
well as listen.

Although the amateur radio trans-
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mitting station, with its antenna sus-
pended from the house top, may appear
diminutive in dimensions as compared
with the great high-power stations of
the navy and of the commercial radio
companies; although its juvenile trans-
mitting wave is restricted by law to a
length of 200 meters as against the
waves ranging from 300 meters to the
monster waves of 20,000 meters em-
ployed by the government and com-
mercial stations; although he is also
limited by law to an input power of
only 1,000 watts (one kilowatt) with a
consequent current value flowing in his
antenna system rarely in excess of 10
amperes, whereas in the high-powered
stations the input power has reached
as high as 500,000 watts (500 kilo-
watts) with a consequent antenna cur-
rent of 15 amperes to 700 amperes or
more, yet in spite of all these handi-
caps he succeeds in covering remark-
able distances through space, sometimes

1
!

Official, U. S. Navy

HOW THE NAVY CHECKED UP AMATEUR RADIO STATIONS
The U. S. S. Sea Gull was ft_ted up with radio apparatus and was then dispatched to

the cast coast of the Islan

of Oahu in the Pacific—where the stations noted in this

article were logged.
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actually equalling those of the high-
powered stations.

The amateurs have already suc-
cessfully bridged the 2,000 odd miles
of distance intervening between the
Hawaiian Islands and our Pacific sea-
board during the seasons of the year
most favorable for radio communication
—the autumn and winter months.

Communications are now exchanged
back and forth during these muonths,
with little, if any, difficulty, especially
during the hours of darkness. Under
exceptionally favorable conditions, com-
munications are actually exchanged with*
inland stations situated as far eastward

as Chicago and Detroit. -t

This will illustrate, on the one haiid,
the vagaries in radio communication,
and on the other hand, the remarkable
advances made by the amateurs in the
development of the radio art within
their restricted field of operation as
regards wavelength and power input.

It is not inténded to imply that the
amateurs’ have thus far been wunneces-
sarily restricted by governmental regu-
lations. One need only to visualize the
17,000 odd amateur transmitting sta-
tions scattered all over the United States
and to realize that under favorable con-
ditions their signals may be effective
for distances of 100 miles to more than
5,000 miles, to appreciate that restric-
tions as regards wavelength and power
input are necessary in the interests of
decreased interference to the essential
government and commercial services.

Moreover, the amateurs of the United
States are permitted far wider latitude
than are those of any other country in
the world, amateur radio operation he-
ing actually prohibited in most of the
European and Asiatic countries.

As a result of the comparative free-
dom of action accorded the radio ama-
teurs of America they have progressed
in the development of the radio art
within their sphere to such an extent
that they now enjoy an acknowl-
edged position of pre-eminence in
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amateur radio throughout the world.

Their logical ultimate goal, however,
is world-wide communication by ama-
teur radio, and it is not inconceivable
that they will eventually achieve this
end.

Communications exchanged during the
favorable autumn and winter months
of the year Dbetween amateurs whose
stations are situated along our Pacific
seaboard and the amateurs in the Ha-
waiian Islands is not, of course, compar-
able with the reliable day and night
service rendered every day in the year
by the high-power stations of the navy
and the commercial companies.

The high-power radio telegraphic
service between -our California coast
and the Hawaiian -Islands is absolutely
reliable every day in the year, regard-
less of static conditions, except for the
unaccountable brief sunrise and sunset
“fading” periods which occur each day.

Of course the amateurs cannot ren-
der service of this quality but that they
have succeeded in bridging the inter-
vening distance between our Pacific sea-
board and Honolulu with their low-
powered, short-wave sets indicates that
they are keeping not very far behind
the high-powered services in the devel-
opment of radio for long distance work.

During the autumn and winter months
of the year 1921, an American ama-
teur by the name of Dow, whose sta-
tion is located in the town of Wailuku
on the Tsland of Maui of the Hawaiian
group, cstablished communication, by
radio, not only with amateur stations
situated along our Pacific coast but also
with others situated in our middle
western states.

The juvenile 200-meter waves cre-
ated by amateur stations thus not only
effectually spanned the broad expanse
of waters of the North Pacific Ocean
hut also the lofty peaks of the Sierra
Nevadas and the Rocky Mountain
ranges and the vast plains of our
western states as the amateurs talked
back and forth to ome another. The
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From a photograph made for PopuLar Rapio ]

AN AMATEUR STATION FAMED FOR
LONG-DISTANCE TRANSMISSION
Experienced amateurs to whom the name of A. B. Tyrrell may be unfamiliar will
be quick to identify him by his call letters 2BML. His station at Riverhead, Long
Island, is known throughout the country for DX work.

performance was repeated during the
year 1922 and ameng an ever widening
circle of western amateur stations. In
addition, amateur stations located along
our Atlantic seaboard were also “picked
up” at Wailuku, although communica-
tions were not actually exchanged be-
tween the Atlantic seaboard stations
and the Wailuku station as was the case
with the western stations.

These results were regarded as be-
ing so remarkable that experiments
were- undertaken during the month of
October, 1922, by radio technicians at-
tached to the navy’s radio laboratory
at Pear] Harbor on the Island of Oahu,

g

in order to ascertain whether receiving
conditions on the Island of Oahu were
equally as good as those on the Island
of Maui, and to confirm the reports
of previous amateur performances.

The experiments of the navy radio
men were made during their leisure
time after laboratory working hours
between 3.00 p.m. and 3.00 a.m. Hono-
lulu local time.

This enabled observations to be made
during intervals when both daylight
and darkness prevailed over the area
under observation.

The Hawaiian Islands constitute one
of the few favored areas of the world
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for radio reception, as static is rarely
experienced in these islands.

A radio peculiarity of the Hawaiian
Islands is that the heaviest static season,
such as it is, occurs there during the
months of September and October in-
stead of during the months of June,
July and August as in the United States
and elsewhere. Intense atmospheric
disturbances such as prevail over the
United States during the summer
months are rarely experienced in Ha-
waii even during the months of Sep-
tember and October, although thunder
storms with accompanying static occur
from time to time regardless of the
season of the year. These static storms
prevail for not more than twenty-four
hours duration and they are of infre-
quent occurrence. On the whole, static
i1s far less prevalent in the Hawaiian
Islands than it is in the United States.

A temporary receiving station was
established on the shore line of the
Island of Oahu 'with an unobstructed
field between the station and the main-
land of the United States.

The temporary installation was made
in the buildings .of the Makapu Light-
house. Three different types of receiv-
ing antennas were temporarily installed
for comparison as to their effectiveness.

One antenna consisted of the ordi-
nary overhead antenna of one wire 150
feet long, suspended approximately 60
feet above the earth. ‘

The other two consisted of Beverage
antennas, one whose length was 656
feet, the other was 1,312 feet long.

The Beverage antennds consisted of
single lengths of wire suspended 8 feet
above the ground. The free ends of
the Beverage antennas were connected
directly to ground through resistances
of about 540 ohms with the free ends
pointing in the general direction of
the United States.

It was found in connection with these
experiments that the exact length of
the Beverage antenna wire, the plane
in which placed, its elevation above sur-
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rounding earth, the effective insulation
of the wires from their supports, and
the value of the resistance in the free
ends, all exerted a marked influence on
the strength of incoming signals.

A simple regenerative circuit, audion
and two stages of audio frequency am-
plification, was employed. Good re-
sults were obtained by the use of either
of the three different antenna systems,
and utilizing the ordinary overhead
type antenna, amateur stations situated
as far eastward as Chicago were readily
picked up. '

The 656-foot Beverage antenna, how-
ever, was found to be approximately 50
percent more effective than the ordinary
overhead antenna, and the 1,312-foot
Beverage antenna proved to be approx-
imately fifty percent more effective than
the 656 foot antenna.

However, the prevailing static in-
creased in strength proportionately with
the strength of incoming signal and
after some preliminary testing it was
found that the 656-foot antenna gave
the more generally satisfactory results
and the other two antennas were there-
fore discarded. '

It may be well to explain here that
this 656-foot antenna as finally utilized
throughout the observations, extended
from a small washhouse situated on a
plateau about one thousand feet above
the water and over the edge of the
cliff to another point about four hun-
dred feet above the water.

The antenna suspended at this eleva-
tion was generally from ten to seventy-
five feet away from the edge of the
cliff. The efficiency of the antenna as
a collector was favorably influenced by
this high location.

Experiments were made with differ-
ent types of vacuum tubes which were
available at the laboratory, and it was
found that the type UV-200 tube, utiliz-
ing from twelve to sixteen volts on the
plate, gave best results as a detector.

The navy standard C. W. 933 tube
gave best results in the first: stage of
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WHERE THE NAVY LISTENED IN ON THE AMATEURS

During their spare time the officials of the naval radio station at Peer! Harbor in
the Hawaiian Islands made a quiet study of the reception of amateur signals from
the United States, 2,000 miles distant. ‘

audio frequency amplification while the
navy standard C., W. 931 five-watt
power tubes gave Dbest results in the
second stage of amplification.

Experiments were also made with
various types of audio frequency trans-
formers available, the General Radio
transformers finally being chosen for
this work.

Using the installation and equipment
as outlined in the foregoing, observa-
tions were begun during the daylight
hours.

The following amateur stations along
our Pacific seaboard were copied with-
out difficulty during the daylight hours
around 3.00 r.M. Honolulu local time.

Call Location Owner Watls
6EN Los Angeles, Cal. H. A. Duvall 1,000
6BIG  San Rafael, Cal. C. E. Walsh 1,000
6ARF Woodlawn, Cal. J. Duggan 500
6AK Walnut Grove, Cal, L. D. Mealer 1,000
6BCR Alameda, Cal. " . Foresman 500.
7B Vancouver, Wash. Geo. Sturley 890,
a5 Aberdeen, Wash. W. A. C. Hemerich 500

During the hours of darkuness and up
to 3 o'clock the following morning, 40
different stations situated in the United
States within the comparatively “near-
by” sixth radio district comprising the
states of California, Nevada, Utah, Ari-
zona and the Territory of Hawaii, were
logged.

In addition the following distant sta-
tions were logged as the amateurs ex-
changed messages, conversed among
themselves, or sent out conventional

e i e e p—
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656 (BEVERAGE TYFPE) AN TENNA

S0 OHIMS
INOUCTIVE PESISTANCE

than 5,000 watts power have been es-
tablished .by the navy along our coasts
at intervals of approximately every 200
miles, a distance which is considered
as their reliable range.

To maintain constant service over
the 2,000 mile stretch between San
Francisco and Honolulu, both the navy
and the commercial companies maintain
stations ranging from 100,000 watts to
nearly 500,000 watts,

Stations of such power are abso-
lutely necessary for reliable continuous
service. Yet, stations of only 1,000
watts power and sometimes even much
less than 1,000 watts are effective not
only for 200 miles or 2,000 miles but
for approximately 6,000 miles, and
judging from the strength of the in-
coming signals observed in the Hawaiian
Islands, they were effective for still
greater distances.

A review of the stations heard in
the Hawaiian Islands during the ob-
servations described will show that
signals from a number of stations of
as low as 10 watts power were heard.

Let us segregate a few of the most
notable cases of stations of extremely
low power whose signals were effective
for distances of 5,000 miles on the
average. ‘Their varying locations in-

.

VC‘, [
dicate clearly that no freakish condi-

tions prevailed with respect to any one
station.

e
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Call Location Oumer Walls
2BGM New York City W. P, Inman 10
2G0  Albany, N, Y, H. G. Mulligan 50
4GH Asheville, N. C. E. A. ﬂackson 100
sU0 Wichita Falls Tex. ﬂ R. Martin 20
SAEC QOklahoma Cxty, Okla. L. Fish 24
8CAJ Port Huron, Mich. é C. Fountain 50
8BXA Ann Arbor, Mich. W. Weslinger 27
8ANB Cmcmnatl. Ohio C. P. Goelz 20
8CF Tiffin, Ohio A. T. Gahris 25
9DKY Mason City, Iowa M. H. Decker 21
9AWM Sieepy Eye, Minn. L. V., Berkner 120
9CCV  Courtland, Kan. Ed. Barricklow 32
BCFY Colorado Springs, Col. C. Q. Ford 100

In observations of this kind, where
call letters consisting of a combination
of one figure and several letters such
as are assigned to all amateur trans-
mitting stations, there is always the pos-
sibility of error on the part of the op-
erator when “picking them out of the
air.” However, the radio men at the
navy’'s radio laboratory at Pearl Har-
bor are expert radio operators as well
as radio technicians; they are not likely
to make mistakes “reading cede.”

Remarkable as these results are, there-
fore, they can doubtless be accepted as
correct. In many cases the navy’s
radio men merely logged the call let-
ters as they heard them, and did not
know what the location of the station
was, except as .indicated generally by
the figure in the call letter which de-
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L WIRING DIAGRAM USED IN THE TESTS OF AMATEURS
The circuit used at Hawaii by the Navy Department in the receiving
tests with the amateurs on the mainland of North America. The proper
way for connecting to the Beverage type antenna is also indicated.
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noted in what radio district it was States began coming in continuously.
located. Some of the stations which were
A peculiarity was noted in that the logged on The Sea Gull during the
signals from the amateur stations hours of daylight, sunset, and darkness

situated along our Atlantic seaboard
and within our middle western states
reached their maximum aural strength
about 8 p.M., local Honolulu time,
while those from stations situated
along our Pacific seaboard did not vary
in strength but maintained a uniform
strength throughout the hours of dark-
ness in the Hawaiian Islands.

In order to observe the incoming
amateur signals on board ship as well
as on land and to compare the simple
receiving circuit used at the Makapu
Lighthouse experimental station when
used in conjunction with the ship’s over-
head antenna, this receiving apparatus
was installed on board The Sea Gull,
stationed at the Pear! Harbor naval
base.

After the installation had been ef-
fected, The Sea Gull left the harbor
and proceeded to the east coast of the
Island of Oahu.

As soon as the vessel cleared. the
east side of the island so as to afford
a clear unobstructed field toward the
mainland of the United States, signals
from amateur stations in the United

at Honolulu are given:

Call Location Quwner Watls
SHK  Dallas, Tex. Robert W. Carol 1,000
5PV Nashville, Tenn. J. H. DeWitt, Jr. 1,000
SGV Houston, Tex. A, B. Ellis 500
58K Fort Worth, Tex. M. R. Sanguinet, Jr. 150
5DI Houston, Tex. T. 8. Depew 20
6AQJ Tucson, Ariz. %’H. Knost 1,000
78 Aberdeen, Wash. . A. C. Hemerich 500
7BV Kelso, Wash. C. Z. Kennedy 1,000
7T Medford, Ore. H. H. Howell 40
G Evanston, Wyo. C. H. Linsley 1,000
?5Y  Eugene, Ore. G. M. de Broekert 1753
8BXI Utica. N. Y. Thos. S. Batson 500
8CGP Corry, Pa. L. 8. Gordon 960
9AWM Sleepy Eye, Minn. L. V. Berkner 120
9AVQ Denver. Col. F. A. Hechendorf 1,000
9AN Lincoln, Neb. H. C. Harvey 500
9BJI  Denver, Col. F. L. Hicks 100
9B Blair, Neb. N. G. Gamner 500

In addition to these, more than thirty
amateur stations within the state of
California were logged.

It was observed that the fading of
the amateur signals was very much
less pronounced than that experienced
with the longer waves and this peculi-
arity was noted at both the Makapu
Lighthouse experimental station and
on board The Sea Gull.

The comparative absence of fading in
this case may have been due in part at
least to the fact that the experimental
station was located directly on the
waters edge and The Sea Gull was like-
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From a photograph made for PoPuLAR RADIO :
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AN IMPRESSIVE EXHIBIT OF LONG-DISTANCE WORK

The walls of F. E. Handy’s station 1BDY at Orono, Maine, are literally covered
with DX cards from fellow amateurs from all over the country.

wise favorably situated with respect to
the incoming waves.

It is interesting to note in this con-
nection that relatively less fading of
signals on the long waves around 15,000
meters used by the navy and the com-
mercial companies, occur at the navy’s
main receiving station at Wailupe than
at the commercial station at Koko Head,
although both of the stations are situ-
ated on the southeast coast of the Island
of Oahu and are separated by an air
line distance of only about three miles.

After observations had been made of
the incoming amateur signals for two or
three days with the results as outlined
in this article, it was decided to make
a temporary transmitting installation
similar to that commonly employed by
amateurs for the purpose of making
brief experiments with a view to ascer-
taining whether or not contact could
readily be made with amateurs on our
Pacific seaboard, utilizing the amateurs’

government-authorized 200-meter wave.

A vacuum tube transmitter of only
250 watts power was hastily improvised,
a circuit commonly employed by: ama-
teurs being utilized.

A Radio Corporation &0-cycle step-up
transformer was used on the avail-
able 500-cycle alternating current radio
power supply for exciting the filament
and plate circuits, available coils and
condensers of as near correct value as
could be found being employed in the
improvised transmitter.

This transmitter was instalied on The
Sea Gull and connected to that ves-
sel’s ordinary overhead antenna. After
broadcasting a few “CQ’s” or “general
radio calls” and “signing off” with the
call letters of The Sea Gull, several
amateur stations situated within the
state of California were immediately
heard calling The Sea Gull in turn.

Contact was thus established without
difficulty with amateurs in the United
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States and the reports of previous ama-
teur performances verified to the com-
plete satisfaction of the navy’s radio
experts.

Conversations were exchanged . with
the following named amateurs during
these brief tests:

Call Location Owner Wails
6AWT San Francisco, Cal. . B. Molinari 500
6KA  Los Angeles, Cal. F. E. Nikirk 500
6JD Los Angeles, Cal. V. M. Bitz 500

By shifting to the ship’s commercial
wavelength of 600 meters, contact was
also readily made with the commercial
coastal station KPH at San Francisco.

It 1s performances such as described
in this article that entitles the American
amateur to the pre-eminent position he

now holds in the radio of the world,

and gives the “radio amateur” a status
far different from that of the “radio
fan.”

Radio amateurs have a status in the
radioc world with respect to the radio
fan comparable to that of the big league
baseball player with respect to the base-
ball fan in the world of sport; to that
of the motion picture star with respect
to the movie fan in the realm of amuse-
ments.

To the radio amateur, the science of
radio is a subject of study, investiga-
tion, experimentation and trial. To the
radio fan it is primarily an agency for
affording recreation and amusement.

The radio amateur speaks the dot
and dash language of radio as fluently
as he does the language of the spoken
word. To him the dots and dashes
coming through space comprising words,
sentences and paragraphs, are as easily
read as the layman reads a newspaper
before his eyes.

To the radio fan the dots and dashes
of the radio code merely constitute
an unfathomable, unintelligible, jumble
of meaningless sounds. The radio ama-
teur understands the theory of radio
and the functioning of the equipment
and circuits. He knows how they func-
tion and why. He usually designs, as-
sembles, and installs his own apparatus,
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both transmitting and receiving, pur-
chasing only such complete parts as he
cannot readily build himself. He ad-
justs his transmitter and antenna cir-
cuits to the authorized wavelength set-
ting of 200 meters and he measures the
wavelength emitted to insure that his
station is properly “tuned.” When
ready for operation, he undergoes an
examination at the hands of the De-
partment of Commerce and obtains a
license from that department to operate

his station, a combination of “official

call letters” being assigned to him which
designates his station from all others
in the realm of radio.

Thus equipped with a government
sanction to operate his “station” he
broadcasts “C(Q}'s” to attract the atten-
tion of other amateurs and explores the
ether through his receiving equipment
for answering signals from other ama-
teur stations and proceeds to make ac-
quaintances through space and discuss
the relative merits of his invisible sta-

.tion as reflected by the aural strength

and quality of his signals.

It may be taken for granted that he
loses no time in trying to establish a
long-distance record in amateur radio
transmission.

Although all radio amateurs are not
boys, boys constitute by far the greater
number of the 17,000 odd “owners”
of American amateur transmitting sta-
tions.

In the license issued to the amateur
by the Department of Commgrce he is
recognized as the owner of his station,
no questions bheing asked as to the legal
status of the property on which it is
situated.

Thus his antenna may be suspended
between the chimney tops, or the roofs
of his father’s house and barn and his
transmitting and receiving apparatus in-
stalled in the garret or basement of his
home or even in his bedroom, but never-
theless he is the officially recognized
proud owner of his station in the world
of radio.

L
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That the sphere of amateur radio
is gradually being extended westward

around the world by American ama-
teurs is exemplified by the experiments

described in this article. That it is also
being extended eastward, has previ-
ously been demonstrated by tests as a
result of which the Atlantic Ocean was
successfully spanned.

The American amateur has continued
to reach out in both directions until
approximately one half the earth has
now been spanned under the most favor-
able conditions for radio. And through
his ingenuity and enthusiasm he has ac-
complished this noteworthy feat, in spite
of the limited power on which he must
operate and his restricted wavelength.

From a photograph made for PoPuLar RADIO

In view of the progress made by the
amateurs -since their advent -into the
world of radio about fifteen years ago,
it is entirely logical to assume that they
will eventually achieve world wide com-
munication by radio.

It is obvious that when this result has
been brought about, the American radio-
phone broadcasting stations utilizing
their wavelengths of about 400 meters
and not being restricted as to power
input, will also have achieved world-
wide ranges.

These, with our radio amateurs, will

, doubtless cause the American derivation
of the English language to become a
popular course of study in the schools

“and homes of foreign lands.
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A TYPICAL AMATEUR STATION THAT INDULGES IN
INTER-CONTINENTAL COMMUNICATION

It is owned and operated by Samuel Woodworth of Syracuse, N. Y., whose call

letters 8AWP have been heard throughout North America and abroad. The set

in the cormer underneath the license employs 5 50-watt tubes ond has been heard

repeatedly in Hawaii and off the coast of Chile. The large 250-watt tube set on the

table by the window has been reported from England and France two or three
fHinmes each month.

-



Some day, the scientists tell us, the “pocket radio set”

will be as common as the watch is now.

Here is a

miniature set that shows what we may be coming to.

From a photograph
made for PopPcLar Ravio

IT IS TUNED BY THE TWIST OF TIIE WRIST

A unique miniature crystal receiver that requires

only an antenna to make it

complete for the reception of broadcusiing.

Receiving Set in an Earphone

Tiny receivers—some of them so small as to be contained in finger rings—

have fascinated radio fans to such a degree that some remarkably ingenious .

miniature sets have been devised. Here is a new one that has been found °
to be essentially practical.

By FREDERIC SIEMENS

HE development of the miniature

receiving set is taking place so
rapidly that it appears to be merely a
matter of time when we shall be going
about with vest-pocket radio devices in
much the same way as we now go about
with watches. The prospect certainly
stirs the imagination. It brings up a
vision of men and women going about
their daily tasks with small black pill-
box receivers strapped over one ear and
small black cords extending from it to

sensitive midget machines hidden in their
clothes.

As a matter of fact, several such
minjature receivers have already been
made. A set that has special claim to
notice is shown in the illustrations.
One of these sets was presented to
each of three hundred guests at a re-
cent dinner at White Sulphur Springs.
The banquet hall was wired to receive
broadcast programs, so that the guests
merely had to “plug in” to enjoy the
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entertainment - that was provided for
them.

This miniature set is fully equipped
with a crystal detector and a single
tapped coil, telephone ear-piece, flexible
leads and plug. As shown in the illus-
tration on this page, the whole set is
mounted on a telephone headband; the
telephone is fastened in the regular man-
ner to one end and the set on the other
end.

The detector is adjusted by means of
the little knob on the set, and the wave-
length is controlled merely by tw1stmg the
cap (which has not been shown in the’
picture) that contains the switch arm for

POPULAR RADIO

It is not inconceivable that in the
future we might have public antennas
connecting to telephone jacks on the
street lampposts; when that time ar-
rives, all that the passerby would have
to do, even with such a simple set as
_this, would be to take the plug out of
"his pocket and “plug in.’

Then again, with the advent of the
new miniature vacuum tubes which work
on 114 volts from a dry battery, we may
reasonably expect to hear of a new set
which can receive long distance signals
without any aerial at all, yet that will be
no more cumbersome than the set de-
scribed herein.

making contact with the various con-<"~ At all events this miniature set points

tacts on the set.

All that is necessary to do to use the
set is to connect it to a suitable an-
tenna and ground.

the way. It is concrete evidence that the
vest pocket set can be made a practical
piece of apparatus and one that some day
every one will own.

EXYIIAL DETETOR

From a pholograph made for Pdi’m.m Rabdio

HOW THE “EARPHONE” WORKS

Note the seven tuning contacts and the clever arrangement of the small coil and the
crystal—all encased in a bakelite container the size of a watch,
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A LOOP ANTENNA INSURES HIGH SELECTIVITY

When used with supersensitive amplifying systems it is a valuable aid in doing away
with static and interference. The loop shown here is located on the deck of a
Navy compass station.

A MEASUREMENT CHART

FOR DETERMINING THE CONSTANTS
OF A LOOP ANTENNA

ARTICLE No. 5

The previous articles contain charts For Determining the Constants of Radio Circuits

and Calculating Capacities of Condensers in Series, in February, 1923; For Determ-

ining the Dimensions of Your Coil, in March, 1923; For Determining the Capacity

. of a Condenser, in May, 1923 and For Detcrmining the Capacity of Your Antenna,
in July, 1923.

By RAOUL J. HOFFMAN, A.M.E.

N IN these days of modern radio when the into more or less general use, the loop
4 multi-stage radio frequency amplifier, antenna for receiving has been brought
the super-heterodyne receiver, the super- more into prominence.
regenerative receiver, and the various re- The three outstanding advantages of
flex circuit receivers have been coming the loop type antenna—its directional ef-
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HOW TO USE THE CHART

PropLeM : If you should want to build a loop antenna that would have a dimension

of three feet to a side, and you wanied to incorporate i the loop enough turns of

wire to give an inductance of 300 microhenries, how many turns would you
wind on itf

Sorution: First, connect the wvalue 3 on scale No. 1, with the value 300 on scale

No. 3, with a ruler, and carry the line out over scale No. 2. Then observe the value

on scale No. 2 where the line crosses the scale—which value would be the correct
number of turns of wire to use.
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fect, the simplicity of tuning and the ab-
sence of the troublesome and bulky out-
door antenna—are important to the city
fan who is interested in receiving only.

There are several standard receiving
sets now being placed upon the market
that incorporate the loop antenna. How-
ever, there are many people who make
their own sets, and who are experiment-
ing with radio' frequency amplification
who have occasion to design and build
their own loop antennas.

And the question “How many turns of
wire shall I wind on the loop” is not
often answered correctly.

For their benefit we have prepared this
chart, that tells exactly how many turns
of wire to use for a given wavelength
range. A loop antenna is almost univer-
sally tuned by placing it in shunt to a
good variable condenser and this is all
that is necessary in the way of tuning.
, First of all, the wavelength range
should be decided upon.

Then the size of variable condenser
should be chosen for use with the loop.

With these two points determined the
prospective builder may easily calculate
the necessary inductance which must be
used in the loop to cover the wavelength
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range chosen. The chart article in the
February issue of PopuLArR Rapio tells
you how to do this.

When this inductance is known, you
may then use the chart in the present
article, for calculating the correct num-
ber of turns of wire to use to give the
required inductance value.

The accompanying chart is based on
the square form of loop, on which the
wires are spaced 14 an inch apart.

This form of loop should not be mis-
taken for the spiral loop.

When you use the chart, connect
values on scale No. 1, with values on
scale No. 3, with a ruler and read the
number of turns required on scale No. 2.

Example:

To build a loop on a square form, 3
feet on each side, with the wires spaced
%2 inch apart to have a total inductance
value of 300 microhenries. How many
turns of wire should be used?

With a ruler, connect the size of the
loop, (3 feet), on scale No. 1, with the
desired inductance value (300 micro-
henries) on scale No. 3. If this line,
connecting the two points is extended
over to scale No. 2 it will cross at the
correct number of turns, (10 turns).

Wide World

AN ANTENNA SYSTEM SMALLER THAN YOUR HAND
With cighty-five feet of wire wound into a spiderweb coil that measures only three
tnches in diameter, Kenneth Harkness, a New York radio engineer, has received
as far as Schenectady. He claims he has the smallest antenna system in the world.



i
A | 8
[ 4 2
74 . Y
=i
e ?" 7
hy b
( [
g - 4= + - =+
e il
A "BVSE??fKH

< Ly

CIRCUIT DIAGRAM OF THE NEW 5-TUBE RECEIVER

Ficure 1: The electrical comnecctions for the instruments employed in this circuit
are here shoun and the parts are designated by letters which reappear in the fext

and also the list of parts, the photographs and the working diagrams.

HOW TO BUILD A TUNED

RADIO FREQUENCY RECEIVER

—At a Cost of About $60

The radio fan has heard much during the past six months of “radio
frequency amplification.” Perhaps he has also heard much of the troubles
in getting it to work right. Nevertheless, the wonderful results obtained
on ‘“distance” by this circuit makes it popular. It is well known that
tuned radio frequency amplification is much more efficient thaun the ordinary
transformer-coupled method—but it is limited by “oscillation.” This
new method described here retains the extraordinary high amplifica-
tion factor while at the same time it eliminates the possibility of oscillation.

By LAURENCE M. COCKADAY, R. E.

OR summer reception there is no

better method for receiving than
the use of radio frequency amplifica-
tion and a loop antenna—especially if
the successive stages of amplification
1re tuned to the frequency of the incom-
ing wave,

The reason is, that with a loop an-
tenna, static is not picked up with
such strength as it is with an ordmary
antenna, and the loop tuning circuit has
a low decrement when it is shunted by a
condenser for tuning, whereas the or-
dinary receiving antenna may have a

resistance ranging from 10 to 40 ohms
at the broadcasting wavelengths, This
means that the loop will tune much
sharper and therefore, much of the static
can be eliminated. The tuned circuits
in each stage of radio frequency ampli-
ficatton also act as “traps” which let
only the signals of a certain wavelength
(to which they are tuned) through. In
other words, these circuits seem to act
as filters to static which seems to have
no specific wavelength.

The set described .in this article em-
ploys two stages of radio frequency
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amplification and two stages of audio
frequency amplification, with a vacuum
tube detector. It can be used with a
loop, with a short indoor antenna or
with any type of outdoor antenna. The
range with the loop or indoor antenna
as far as tested up to the present writ-
ing seems to be about 1,000 miles. The
range with the outdoor antenna has
not been ascertained as yet but stations
3,000 miles away have been logged with
a loudspeaker with good volume.

When used with an antenna, the
primary circuit is semi-aperiodic, as
there are only a few turns of wire
used (with taps). The primary cir-
cuit is conductively coupled to the sec-
ondary circuit which is tuned by means
of a small variable condenser. When a
loop is used it is plugged into a jack,
for that purpose, which disconnects the
coils from the circuit and -switches the
variable condenser across the loop so
that the same condenser may be used
for tuning the loop. Each stage of
amplification is tuned to the frequency
of the incoming wave by means of an
ingenious vario-transformer, a develop-
ment by Lester Jones, former radio
aide of the Navy Department at Wash-
ington, D. C. This transformer tunes
the output circuit of the tube to which
it is connected, and also the input cir-
cuit of the next tube, in a single opera-
tion. It has an extra plate winding

g
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for inducing a neutralizing voltage on
the grid of the preceding tube which,
when used with the special compensat-
ing condenser, prevents oscillation in the
circuits even when they are exactly tuned.
When an ordinary radio frequency
amplifier is exactly tuned the cir-
cuits will burst into oscillation and re-
ception of voice signals is impossible;
a stabilizer potentiometer is sometimes
used to partly overcome this difficulty.

With the circuit described, however,
a potentiometer is #not necessary. By
slightly unbalancing the circuits after
a signal has been tuned in—this is done
with the compensators—regeneration can
he employed in the separate stages of
amplification so that the signals may be
built up to an enormous strength, even
from distant stations.

There is also a provision made in the
set for connecting a variometer in the
plate circuit of the detector to make
use of the heterodyne search method
for picking up distant stations.

The set will not re-radiate.

The electrical circuit diagram is shown
in Figure 1.

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 a receiver may easily
determine how to mount the instruments in
the correct places and connect them properly
in the electrical circuit. The same designating
letters are used in the text and the list of parts
below.
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From a photograph made for PoruLAr Rapio

DRAWING UP THE SPECIFICATIONS FOR THE CIRCUIT

In order to insure rigid accuracy in these “How to Build” articles in PopuLar Rabio,
the technical editor and his staff of experts lay out the diagrams, from the actual
set, and check and recheck the hists. of parts used, the construction, the wiring and
the operating hints-until evervone is satisfied that the data is cou:p[efe' and #orrect.

The list of parts here given includes “the H1, H2 ‘and H3—Amsco 'rh‘c'oqtats 50 onms;

exact instruments used in the set from which I—Dubifier. micadon fixed condenser 00025
thesc specifications were made wp; however, mfd.;
there are many other reliable makes of instru- n, j2 and J3-—Pacent jacks, double-circuit;
nents. wh:ch may be wused in the set -w:th J4-—Pacent jack, single-circuit;
equally good results,, K—Fada tube sockets; '
If instruments other than the ones listed are L—Dubilier fixed condenser, .1 mfd.;
used it will necessitate only the use of different M—Westinghouse fixed condenser, .0015
spacing of the holes drilled in the panel and mid. ;
shelf for mountmg them. N—UV 201-A or C-301-A tubes used
throughout; '
A—coupler-coil consisting of 60 turns of No. O—tubular grid leak, 2 megohms;
24 DSC copper wire wound on a composi- P—composition panel;
tion tube, 4 inches in diameter. Taps are () —sub-panel made of well-dried hardwood;
taken off at the 3rd, 6th, 8th, and 9th R—Tait 4-inch dials;
turns, S—Tait 3-inch dials;
B and C—Telos vario- transformcrs 180 to T1—Amertran audio frequency transformer;
510 meters; T2--Jefferson large type transfonmer;
D—Haynes variable condenser, .00025 mfd.; U—four-point switch;
E and F—Amsco variable compensating con- V—<cabinet;
densers and knobs; W-—composition connecting-block with brass
G—Fada rheostat, 5 ohms; supports ;

‘ — Ve PEEE | e e T T T wmms wpae c F o m . e %



POPULAR RADIO

X-—composition connecting-block with brass
supports,;
connecting wire;
binding posts, ectc.

How to Construct the Set

After procuring all the instruments and ma-
terials for building the set, the. amateur should
set about preparing the panel P,. (shown in
Figures 2, 3, 4, 5 and 6).

First of all the panel should be cut to the
correct size, 7 by 30 inches.

#Then the -edges. should be squared up
smoothly with a file. The centers for bormg
the holes’ (which are necessary for mounting
the instruments) should be laid out on the
panel as shown in Figure 4,

" The holes outlined here with a double circle
should be countersunk so that ‘the flathead ma-
chine screws used for fastening the instru-
‘ments will be flush with the panel. All the rest
of the holes in this panel are straight drill
holes. Sizes for the diameter of these holes
have not been given, but the builder will readily
de::de what size hole is necessary. by measur-
ing .the size of the screws and shafts of in-
struinents that have to. go through the. holes,.

When the panel is drilled; it may be given
.a dull finish by-rubbing: lengthwme with smooth
sandpaper until the surface is smooth, then
the same process shoild be repeated e\cept
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 fmish will be the’ result.
panel may be: left with its original shmy black
finish, if. care is- exercised..so that. it is not
scratched during drilling.

Next the sub-panel-Q, should be cut to the
correct size, 7 by 29 inches, and. painted with
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a dark insulating paint, and fastened to the
main panel P, with wood screws running
through the face of the main panel and into
the edge of the sub-panel. (See Figures §
and 6.)

Then, the two vario-transforiners B and C,
should be mounted on the_panel P, in their
correct places as shown in Figures 2 3 and 5.
Four screws are used to mount each trans-
former. The large d:als R, are then secured
to the shafts of the instruments by tightening
up the knobs.

Next mount the four rheostats G, H1, H2
and -H3, in their respective places, two screws .
to each rheostat, and affix the knobs and
pointers. {See Fxgures 2,3, 5 and 8).
~.Now fasten the two compcnsator condensers
E and F; to the panel and attach the two small
dials which are fastened with set screws.
(Figures 2, 3 and 6):..

The switch and: contact points U, should be
installed on panel P, in front and slightly to
the left of the coupler coil A.

The variable condenser D, should be fast-
ened in its place with three screws and
equipped . with ‘the :3-inch" dials S;

The. coil. A, should. be mounted. on the sub-
Jpanel Q, by means of a-small bracket,-as shown
in_IMigure 6,.or -it-may be fastened flat to the
sub-panel in any manner that: the butlder may
prefer.

Next mount the jacks J1, J2, ]3 and J4, in
their respective. places. in the holes drilled for
them and shown in Figurés 3 and 6. The fixed
condeusers L1, and M, may be screwed to the
sub-panel- in "the positions indicated in Figures
2 and 3.

The connecting-block W, and the ttckler con-
necting - block’ X, should be. made of composi-
tion pancl and equlpped with braSs supporting
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AN INTERIOR VIEW OF THE RECEIVER

Fi1GURe 2: This picture gives the general arrangement of the instruments as viewed
from the rear and with the cabinet removed. For more specific details of con-
struction the builder should refer to the dmgrams in Figures 3, 5, and 6, which are
mechanical drawings of the top and end views, and which are drawu to scale.
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HOW TO PLACE THE INSTRUMENTS AND

FIGURE 3: When building e radio receiving set from printed instructions it is usual for
the amateur to use up some of the parts which he has on hand which he thinks “might
do” as well, He is also accustomed to arrange the instruments as he sees fit. But our

/% 34 / 7%~ yr o £ - £78"
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HOW TO PREPARE THE MAIN PANEL

Ficure 4: The locations for the centers of the holes are given wvertically and horizon-
tally, as well as the proper arc for the centers of the switch poinis. The correct sizes

v
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. ASSEMBLE THE SET ON TWO PANELS

readers are advised to follow the arrangement shown abowe, af it has been carefully
worked oul, )

va” : 10~ _+
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AND WHERE TO DRILL HOLES
for the holes will be decided by the builder by observance of the diameter of the shafts
of the instruments and the supporting screws that go through the panel.
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A VIEW OF THE SET FROM THE RIGHT ;
Ficure 5: This drawing shows clearly the method. of mountmg the vario-trans-

formers, the transformers, the rheostats

pieces. The blocks and the brass pieces should
be of the dimensions given in Figure 8. When
completed, the blocks should be fastened to the
sub pauel Q in the manner indicated in Figures
, and

’I!he dimensions for the cabinet are given in
Figure 7. It should be constructed of hard-
wood and polished in any style preferred by
the builder.

How to Wire the Set

The grid wiring of the set should be kept
as short as possible and should be isolated
from the other circuit wiring as far as possible.

Start wiring with the antenna and ground
binding posts (the first two left-hand posts,
looking from the front in Figure 3) and con-
nect up the coupler-coil A, and condenser D,
as.shown in the diagram in F:gure 1. The first
jack is used to “cut out” the antenna and
ground and the coupler coil, when a loop
antenna is used.

Wire up the first tube circuit to the vario-
transformer B, and the compensator condenser
E, as shown in the diagram, and continue on
with the second tube circuit including the
second vario-transformer C, and the condenser
F. The connections for the posts on the vario-
transformer are indicated in Figure 9.

Now wire up the detector circuit and the two

stages of audio frequency amplification as

shown, including the transformers T1 and

the socket, the jack and the tickler block.

T2, the fixed condensers, and the other three
sockets.

The“A” and “B” battery connections should
be carefully traced through as well as the con-
nections to the jacks to make sure that every
connection is correct and that no circuits run
foul of each other.

This will make sure that no tubes are de-
stroyed when the circuit is put into operation.

A word of caution is here sounded against
the use of excessive soldering paste on the
jack connections and on and between term-
inals of condensers and other instruments. The
paste contains acid and this causes leakage if
allowed to remain between two connectlons
Only a very thin film of the paste is sufficient,
and none should show on the insulation when
the soldering is completed. If too much paste
has been used by mistake, it should be removed
by applying alcohol on a cloth; this w:ll re-
move it readily.

Where the wires are fastened to binding
posts and instrument terminals it is a good
plan to use little copper tabs to which the
wires can be soldered and then the tabs can be
screwed down under the binding posts. Then
if a mistake has been made in the wiring the
posts can be loosened and the connection
changed without leaving lumps of solder stuck
all over the posts.

The third binding post from the left is the
negative “A” battery, the fourth is for the
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VIEW OF THE SET FROM THE LEFT

Ficure 6: This drawing shows how to mount the variable condenser, the coupler-
coil, the compensaior condensers, the jack, and the battery connecting block.

positive “A” battery, the fifth the negative
“B” battery, and the sixth and seventh are the
detector plate 45-volt positive “B” battery tap,
and the amplifier 90-volt “B" battery connec-
tion, respectively. . . "

After you have finished the wiring job, sit
down with some friend and check over the
wiring once or twiceé before connecting up
the batteries.

This will save you a lot of trouble in case
you have made a mistake in the connections.

Operating Data

When using the set the following hints will
be of practical value.

The set may be used with any antennz or
“lighting plug” outfit, or it may be used with
a loop antenna; : ’ )

After the batteries are connected, the tube
rheostats should be. revolved in_a clockwise
direction until the tubes are all lighted to the
correct brilliancy and the compensating con-
densers should be set at about 50.

The vario-transformer dials should be set at
the proper wavelength, roughly, and the vari-
able condenser tuned until the signal is picked
up. Then the best tap on the antenna switch
should be selected, and the finer tuning with
the vario-transformer made. Then the com-
pensator condensers should be adjusted for
the maximum signal and the vario-transforin-
ers finally reset for the best results.

Amateur stations will tune between 0 and 40
on the vario-transforimers, and low ‘wave-
length broadcasting stations will tune some-
where between 40 and 65. The medium and
high wavelength broadcasting stations will
tune between 65 and 100 on the vario-trans-
former dials. |

If an extremely loud signal“is desired it
would be advisable to connect a variometer be-!
tween the tickler- binding--posts and this will
be rotated when a signal has been tuned in to|
obtain regeneration in the detector circuit. If)
the variometer is not used the two tickler
binding posts, which are in series with the
plate circuit of the detector tube, should be
connected together with a short piece of wire.

When used with the loop antenna the set is
tuned in the same tnanner as with the outdoor
or indoor antenna with the exception that the
tapped switch is, not used. N

“The set will tune from about 180 meters to
515 meters.

The range with an outdoor antenna should
be several thousand miles and several hundred
(upwards) with a loop, according to the kind
of building the set is located in.

The loop is especially suitable for summer
use, as it cuts down the reception of interfering
static, so that the broadcasting from nearby
stations at least is clear and enjoyable.

Tuning is extremely sharp on both’the loop
and the regular anteuna. -
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THE DIMENSIONS OF THE CABINET

Fi1Gure 7 Notice that the front of the cabinet is partly cut a‘z;ray so that the panel

P sets flush with the cabinet. There are two rectangular holes cut in the back of

the cabinet through which will project the two connécting blocks, so that all con-

nections may be easily made in the rear and no unsightly wires will appcar in front
of the sct when it is in operation.
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HOW TO MAKE THE CONNECTING BLOCKS

FIGURI-} 8: The sizes for the connecting blocks W and X and the brass supporting
bieces. Two of the 234 inch brass pieces are used for mounting each block.
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CONNECTION TERMINALS FOR THE
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VARIO-TRANSFORMERS (@ (o ®

Figure 9: No. 1 is the “B” battery tap, No. 2

goes to the grid, No. 3 goes to the negative /2 3

“A” battery, and Nos. 4 and 5 are the plate

and compensalor connections. The aluminan

frame of the transformer is grounded on one
of the screws as shown.
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Kadel & Herbert
A NICKEL-IN-THE-SLOT RADIO SET

Parisian cafés, hotels and motion picture theaters are now being equipped with a

device somewhat similar in outward appearance to a telephone pay-station ap-

paratus that operates upon the insertion of a coin. Beside each instrument is hung a

card on which the broadcast schedules are printed so that the pay-as-you-enter
fan may know what te expect for his tnvestment.




N I

A Radio Station on Wheels

By S. R. WINTERS

PEED was a prime factor in the

dash of the American troops into
Mexico in 1914, in their pursuit of
Villa and his bandit force. Good com-
munication between the advancing col-
umns and troop headquariers was an-
other, for speed was dependent on the
closeness with which these kept in touch
with each other.

Tt is true that the army was equipped
with radio apparatus for the purpose
of communication, but the sets were car-
ried by pack mules and could not be
moved as fast as desired. Furthermore,
the installation of a set, particularly the
erecting of an antenna, took a lot of time.
Radio could give neither quick nor effec-
tive service under these conditions.

The lack of results obtained in this
emergency was the incentive upon which
Brigadier General Edgar Russell set to

work to improve the radio branch of the
Signal Corps. The result was the first
“radio tractor,” similar to the one pic-
tured on this page.

Today these mobile radio units have
become essential to army operations ; each
of -the nine areas. in the continental
United States, as well as divisional units
in the Philippines, the Panama Canal
Zone and other provinces, is to be sup-
plied with an outfit.

The latest design, SCR (Signal Corps
Radio) 97, is being built for the Govern-
ment by the General Electric Company
and mounted on speedy White trucks
which can transport the station to any
point with facility. The radio equipment
proper is carried inside the car; the
aerial mast is divided into sections and
set in a rack on the side, as shown in the
illustration on this page. What appears
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to be a trolley pole on top of the auto-
mobile is really an apparatus to aid in
raising and lowering the mast. The
actual setting up of these tractor aerials
requires less than five minutes.

Recent tests, however, conducted
by the Signal Corps have deéveloped
the fact that the portable aerial mast
1s not absolutely essential to the
operation of the unit; any system of
telegraph or electric light poles or
even a tall tree may be used effec-
tively as a support. . The weight of
the entire outfit, including the truck,
is about five tons and thus the only
real limitation to operation would: be
the necessity of staying on good
roads or on fairly solid ground.

The above applies to the war-time
use of the mobile radio station, To
what purpose it will be put in peace-
time is at present more or less a mat-
ter of conjecture. As a suggestion,
in sections visited by tornadoes,
earthquakes or prairie fires, com-
munication might be maintained be-
tween the devastated areas and the
outside world, in cases where all wires
and stationary aerials were destroyed.

s e

— e

U. S. Signal Corps

A SUBSTITUTE FOR THE ARMY MULE

Here the radio tractor is shown “sct” for two-
way communication. The antenna is in position,
the counterpoise ground wives are spread out
in fan formation on the carih’s surface and the
radio apparatus is tuned up ready for action.
It takes just five minuies to accomplish this—
including raising the antenna mast.
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TESTING A WAVEMETER IN THE LABORATORY OF THE
BUREAU OF STANDARDS

Ficure 1:

To calibrate an unknown wavemeter B, a high-frequency generator A,

is used for generating a wave which is accurately measured by the standard wave-
meter C. Then the unknown wavemeter B, is tuned to the frequency of the incoming
wave and the setting of the instrument checked.

How to Calibrate
Your Wavemeter

To operate a transmitting station on the allotted wavelength is a problem

that requires an accurate wavemeter for solution.

How to calibrate this

instrument- correctly is here told by an expert of the Bureau of Stantjar.ds.
who has prepared this article for PopuLar Raplo by special permission
of the Director.

By E. L. HALL

WAVEMETER is one of the most
Aessential instruments used in radio.
Now that so many transmitting stations
‘have been given wavelengths close to-
gether, the wavemeter assumes even
greater importance than formerly.

As its, name implies, the wavemeter
is used to measure the wave emitted by
a source of radio frequency oscillations.

The most important point to know about
this wave is its length—how far it is
from the crest of one wave to that of
the adjoining wave. This distance is
called the wavelength. The wavelength
is related directly to the frequency or
number of waves or impulses a second,
by the relation A—V/F where A—
wavelength in meters, V=velocity of

144
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electro-magnetic - waves (about 3x10®
meters a second) and F=frequency of
electro-magnetic waves a second,

Radio frequency currents reverse the
direction of their flow from (say) 10,000
to ‘30,000,000 times a second. ~Audio
frequency currents reverse the direction
of their flow from 16 to' 10,000 or 15,000

‘times a second. It is possible to build a

frequency indicator that will respond
directly to each alternation up to 500 or
1,000 cycles a second, but beyond that
other means for determining the fre-
quency may be employed, such as com-

paring the audible note produced to that

of a known source, such as a tuning
fork.

When we consider radio frequency
currents we see at once that some other
method of determining the extremely
rapid alternations is necessary. This is
done by employment of the principle of
resonance and by taking advantage of

RPADIO
FREQUENCY
GCENERATOR

the large current which flows in a radio

circuit that is in resonance with a “driv- -
_ ing” circuit—that is, a circuit that ernits

waves or ‘impulses of the same {fre-
quency. _

Wavemeters may be of two types: re-
ceiving or transmitting. Both contain
an .inductance and a capacity, ' The in-
ductance is usually madé up of one or
more interchangeable coils of different
sizes, and the capacity is a variable air
condenser.

The receiving type of wavemeter em-
ploys a means for indicating when the
maximum current is flowing in the cir-
cuit. This is sometimes a visual means
(such as a thermal galvanometer of some
type, a small battery lamp or a vacuum
tube filled with some inert gas like neon
which glows when an electric discharge
passes through it), or it may be an
audible means, such as a crystal detector
and telephone receiver.

STANOARD
WAVEMETER

A\

v owsy
WAVENMETER

HOW TO CALIBRATE A WAVEMETER BY MEANS OF A
HIGH-FREQUENCY GENERATOR

FiGure 2: Here is a schematic diagram that illustrates the method of calibrating

an unknown wavemeter by means of a high-frequency generator and a standard

wavemeter as illustrated by the set-up shown tn FIGURE 1. Resonance in this case
s tndicated by a galvanometer in the circuit of. the unknown wavemeter.
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STANOARD
WAVEMETER

YnKNowy
WARVEMETER

HOW TO CALIBRATE A WAVEMETER THAT HAS A
UNI-LATERAL CONNECTION
Ficure 3: To calibrate an unknown wavemeter employing e uni-lateral connection

either a crystal detector may be used or else a malliammeter, as indicated by the
dotted circle.

The transmitting type of wavemeter
usually employs a battery-excited buzzer.
The buzzer energizes the wavemeter cir-
cuit by impact, and the latter discharges,
causing an oscillating current to flow in
the. wavemeter, the frequency of which
is governed by the values of inductance
and capacity in the electrical circuit.

- There are several methods of connect-
ing the various resonance indicators to
the wavemeter; each has its own merits.
The purpose of this article, however, is
not to discuss the relative merits of the
various connections, but to give a general
idea of the method of calibrating a
wavemeter.

The range of frequencies or wave-
lengths which a wavemeter will possess
can be calculated readily beforehand, but
an absolute calibration of the instrument
can only be obtained by comparison with
a wavemeter which has been calibrated
or standardized.

The calibration of a wavemeter should
not be considered to be exactly -correct

without regard to the time when the cali-
bration was made. That this may be as-
sumed was shown by a request received
some time ago from a manufacturer of
wavemeters, who asked for a copy of the
calibration of a certain wavemeter. Upon
looking up the data for this wavemeter it
was found that the calibration had been
made six or eight years ago, so that it
could not be depended -upon after so long
a time.

For accuracy, a wavemeter should be
checked up at least once a year.

In calibrating a wavemeter the follow-
ing apparatus is required: a radio fre-
quency generator capable of emitting any
desired frequency over the range of
wavelengths covered by the wavemeter
under test, a standard wavemeter which
is calibrated in terms of frequency or
wavelength, the wavemeter to be tested,
and a sheet of paper upon which to take
data. )

Five or more points should be. selected
on the scale of the condenser of the
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HOW TO CALIBRATE A WAVEMETER THAT EMPLOYS
BUZZER EXCITATION

FIGURE 4: In this case no external gencrator is necessary. The standard wavemeter
is moved up close to the gencrator; sometimes extremely close proximity ts neces-

sary on account of the small amount of energy emitted by the buzzer.

The settmgs

on the scales of the two instruments are then compared and the unknown meter is
carrected to correspond to the standard.

wavemeter under test, at which tests are
to be made. In selecting these points the
extremes of the scale should be avoided.
The lower ten degrees on the scale should
not be used (except in extreme cases to
obtain an overlap between two coils).
This lower portion is avoided because of
the small capacity in the wavemeter cir-
cuit in this region and the proportionally
larger liability of introducing errors by
reason of the proximity of other objects.
The upper limit of the scale should be
avoided because of the chance of error in
the resulting calibration curve in case the
scale i1s not set exactly correct with re-
spect to the condenser plates.

In starting the calibration, the con-
denser of the wavemeter to be tested is
set at the first point and the radio fre-
quency generator is varied until reso-
nance is indicated by the indicating in-
strument of the wavemeter. The con-
denser of the latter should then be varied
. slightly in each direction to determine

whether true resonance has been obtained.

At times it is possible to appear to have
reached the resonance point by tuning the
generator to the wavemeter, but if the
wavemeter condenser is varied somewhat
it may be found that resonance is ob-
tained somewhat away from the desired
point. This may be caused by a reaction
of the wavemeter upon the generator
owing to too close coupling between the
two, or it may be due to the capacity ex-
isting between the wavemeter and the
operator’s body. If a wavemeter is prop-
erly shielded this latter difficulty will not
be observed, except perhaps near the
minimum setting of the condenser.

A wavemeter, whether used for meas-
urement purposes or in calibrating,
should be coupled as loosely as possible
to the source of power. If the wave-
meter is coupled too closely to the gener-
ator it will. react’ upon the generator.
This condition is more likely to occur on
coils 6f large inductance which have a
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Pactfic & Atlantic

A “PRECISION WAVEMETER”

The Bureau of Standards has done some wonderful development work in designing

and constructing standards of measurement. These standards include instruments

for exact measurement of length, weight, velocity, pitch, and intensity in prac-
tically all fields where measurement can be made.

large distributed capacity and a high re-
sistance. It may be observed on the
wavemeter by obtaining two apparent
resonance points, by turning the con-
denser in opposite directions. These two
points may be a fraction of a’ degree to
several degrees apart. The only thing to
be done in such cases is to move the
waveémeter away from the generator
(loosen the coupling) until but one point
is observed.

Another reason for keeping the cou-
pling fairly loose when calibrating the
wavemeter is because the power that
exists in harmonics of the fundamental
frequency may be picked up instead of
the fundamental frequency. A radio fre-
quency generator does not have its entire
power output at one frequency; it is dis-
tributed .upon several frequencies which
bear certain relations to the fundamental
frequency or that obtained from calcula-

tions of the inductance and capacity in
the circuit. The fundamental frequency
has the greater part of the power, but the
harmonics may have sufficient power to
operate a sensitive detector. Usually no
difficulty is experienced from tuning to
harmonics when a hot-wire ammeter or
thermogalvanometer is used as the reso-
nance indicator. -

After the generator is accurately
tuned to the wavemeter at the point de-
sired, the wavemeter is detuned and
moved away from the generator and the
standard wavemeter is brought up and
tuned to the generator. The condenser
setting of the standard wavemeter is then
read and is entered on the data sheet op-
posite the proper condenser setting of the
wavemeter under test. The identification
numbers of all apparatus used should be
kept so that errors will be avoided in
computing results.

e



’I

POPULAR RADIO - ' 149

The standard wavemeter is next de-
tuned and moved away from the gener-
ator and the first one brought up and the
generator tuned to the second point. All
points throughout the series of coils are
obtained in a similar manner. After the
first complete test is finished it is re-
peated and the average of the two values
for a given point is taken, unless there is
too much of a difference between the
values. In such a case a third reading is
taken at the doubtful point, and it is
likely that two of the three readings will
agree sufficiently well. Errors in meas-
urement or calculation are sometimes ap-
parent when the calibration curve is
drawn, because_one or more points fail to
lie on a smooth curve joining the ma-
jority of the determined points. The fre-
quency or wavelength for other settings
of the condenser than those at which
tests are made can be obtained by refer-
ence to the calibration curve.

The calibration of a wavemeter that
uses a crystal detector and telephone re-
ceivers as a resonance indicator is made
in the same manner. If an electron tube
radio frequency generator is used, un-
damped waves are produced and a means
of modulation must be provided to pro-
duce a response in the telephone re-
ceivers, such as applying an alternating
potential to the grid circuit of the gener-
ator. It will often be found that the
resonance point is quite broad and that
it is difficult to determine the exact point
of resonance. Sometimes when the uni-
lateral connection of the detector and
telephone receivers is used a sensitive
direct current milliammeter may be con-
nected in the circuit (as shown by the
dotted circle in Figure 3) without appre-
ciably altering the resonance point. Then
it is possible to wbtain a sharp indication
of resonance.

Before this method is used, the wave-
meter should be tried out both ways to
determine if the probable error in using
the milliammeter is negligible. = If the
difference in resonance points by the two
methods. is significant, the milliammeter
should not be used.

When calibrating a buzzer-excited
wavemeter, the condenser of the latter is
set at the desired point and the buzzer
started. The standard wavemeter 1is
brought up and tuned to resonance with
the buzzer wavemeter. Difficulties are
often encountered here owing to the ex-
tremely small amount of power emitted
by the buzzer wavemeter. Extremely
close coupling between the two wave-
meters is often necessary. The reso-
nance indicator of the standard wave-
meter may be a thermo-element instru-
ment of the crossed-wire type, with a
couple of turns of wire connected to two
terminals and coupled to the inductance
coil of the standard wavemeter, and the
other two terminals connected to a gal-
vanometer, as shown at (a) in Figure 4.

Another indicator that is suitable con-
sists of a coil of a couple of turns, a sen-
sitive crystal detector and a wall gal-
vanometer, all connected in series as
shown at (b) in Figure 4.

Thus it is evident that in calibrating a
wavemeter, whether of the receiving or
the transmitting type, it is necessary to
have a radio frequency current with a
frequency or wavelength that corre-
sponds to that of the wavemeter under
test for the particular setting under con-
sideration. This frequency will be de-
termined by means of the resonance in-
dicator of the calibrated wavemeter.

Wavemeters should be checked up with
an accurately calibrated wavemeter at
least once a year to be certain that the
calibration has not changed.

“Testing the Einstein Theory with a Topaz”

That, in cffect, is the purpose of the highly interesting experiments that are being
made by Dr. Paul R. Heyl, who is using some of the most senmsitive weighing
devices cver made by man. Described in PoPuiar Rapio for September.
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Z.Us S. Dept. of Agriculture .
The daily contact between the farmer and the Department of Agriculture officials
is doing much to tnsure better distribution of better produce—to the advantage of the

0

farmer and the consumer alike.

Radio—the New Farm Hand

By HARRY A. MOUNT

ONCE I spent two weeks on a farm.
It was in mid-winter and in one
of the most thickly populated states
of the middle west, yet this farm was
eight miles from the nearest town and a
mile from the nearest neighbor.

But it was a modern farm. Horses
were still used in the fields, but there
was not a buggy in sight; instead there
was a garage with two automobiles. The
nearest picture-show was eight miles
away, but that was only a few min-
utes away by motor. And although the
nearest neighbor was a mile away, in
reality the whole countryside lived
closer together than the inhabitants of
a Harlem flat, thanks to the busiest
telephone system I have ever seen.

Literature? The mail man brought a

great bundle of city newspapers and of
come-on letters from the mail order
houses every day.

Conveniences? A little gasoline en-
gine in the wood-shed puffed away
and furnished electric lights, and there
was a tank in the cellar with water un-
der pressure for the bathroom and
kitchen.

The prospect of spending a week-end
on such a farm as this, even in mid-
winter, was not unpleasant, but—

No sooner had I arrived than it be-
gan -to snow. It snowed all day and
all night. The next day it snowed. Then
it rained enough to put a crust of ice
over everything and incidentally to pull
down all the telephone wires. After
that it snowed. Finally, on the morning

150
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Radio Market News Service of the U. S. Department of Agriculture in Wash-

ql The head of the government's radio service to farmers, Mr. J. C. Gilbert, of the

ington. This service now covers the entire country.

To help the farmer plant, protect, harvest, pack, ship

and sell his produce is the practical purpose of Uncle

Sam in maintaining his Radio Service. Just how he
does it is told in this article.

of the fourth day the sun came out on a
world of marvelous beauty, if one had
an eye for beauty, and marvelously de-
pressing if one had an eye for busi-
ness. We were snowbound, and there
was nothing to do but wait until the
snow melted or until some one from the
outside dug through the drifted roads
10 us.

Things went along pretty well for a
couple of days. By that time the sub-
jects for conversation had narrowed
down to one—the weather. Soon we
all knew the contents of the last batch
of mail order advertisements by heart.
By the following Sunday I had finished
the Sears Roebuck catalog and started
on the Montgomery Ward catalog. At
the end of ten days the whole house-

hold was on the verge of open hostili-
ties, openly arrived at. I think it would
have been a case of the survival of the
fittest if a good old-fashioned slush-and-
mud thaw hadn’t set in then. By Sun-
day the roads were sufficiently cleared
to reach the railroad station, and we
only had to dig the car out of the mud
twice on the way.

But that was away back in the
year 1920 B.R.C. (Before Radio Came).
A part of the modern equipment of
that farm now is a radio set,

The other day I had a letter from
one of those country cousins. Here is
part of it:

We have scarcely been away from the farm,
excepting for the necessary trips to town all
winter. 'We would rather stay home and listen
to the radio than traipse off eight miles to the
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raising, dairying and the like. = No, it
was not an economic problem. which
caused this disaster, but the failure to
solve a pressing human problem. The
boys and girls raised on the farm. pre-
ferred to its lonesomeness the bright
lights and the companionship of the
towns and cities. :

Go into any farming community in the
country today and you will hear that
very same complaint: “The boys and
girls won’t stay on the farm.” Perma-
nent farm labor is hard to get for the
same reasons. Will not radio, by taking
the best that the city has to offer of
music and thought, to the farmer’s own
fireside, help to solve this very real
problem?

I think it will.

1 know it is doing so in some specific
cases, for 1 have before me as I write
copies of half a dozen letters written by
farmers to one of the big Eastern radio
stations, in testimony of that fact.

But if the radio is helpful in solving
the big social problem on the farm, it
has become well-nigh indispensable as
an instrument of practical usefulness.
Take the matter of weather reports. All
of us are interested in the weather, but
to the farmer the weather is the biggest
single factor in the success or failure of
his business.

With this thought the govetnment
has perfected a wonderfully effective
organization for gathering data and
making weather forecasts, and it utilizes
every means for getting this informa-
tion to those who are particularly inter-

_ested. But there has been no way to

get a weather report to the isolated
farmer within less than thirty-six hours
from the time thé prediction is made.
Now, weather may be predicted for
any given locality with great accuracy
for the next twelve hours, but predic-
tions made thirty-six hours or more
ahead will of necessity be less useful.
Storm warnings, frost warnings and
the like can of course only be given to
those who can be reached quickly.

Radio provides, for the first time, a
means for reaching practically the whole
country within an hour or two, and ac-
cordingly the effectiveness of the gov-
ernment weather service has suddenly
been increased a hundred fold. Weather
reports are as vital to the farmer as
stock reports to the stock broker and if
nothing else came in over his radio re-
ceiver, it would be more than worth
while.

Market reports are of scarcely less
importance to the farmer. If there is
anything more changeable and uncertain
than the weather, it is markets. At nine
o'clock in the morning, market reports
on certain commodities are the livest of
live news. At six o'clock in the after-
noon they are ancient history. That is
why the farmer, who has had no means
of getting market reports up to the
minute, has been at the mercy of the
food speculater.

The farmer’s complaint that he re-
ceives too little of the consumer’s dol-
lar is not entirely without foundation.
To cite an example: of every dollar you
spend for rolled oats, the farmer who
grew the grain receives less than twenty
cents. About the same proportion holds
good in the case of bread and other
grain products. One of the chief rea-
sons that twenty cents worth of rolled
oats is finally sold to you for a dollar
is that between producer and consumer
the oats passes through the hands of too
many people who add nothing to the
value, but much to the price.

A number of these- speculators will
automatically be eliminated through a
better distribution of market informa-
tion. The United States Department of
Agriculture has long realized this fact
and a large bureau of this department
has for its specific job the collection and
distribution of market information, with
this very end in view.

The collection of market information
is, and has been for a long time, remark-
ably efficient. The Department of Agri-
culture maintains an extensive leased
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DAILY TIPS TO THE FARMERS OF THE WEST
Just where and when to market his products is a problem that always confronts the

farmer.

The Kansas City Board of Trade is helping him solve it by broadcasting

up-to-the-hour prices every day.

wire telegraph system direct to the im-
portant large market centers, such as
New York, Chicago, Kansas City, and
St. Louis: and all of these telegraph
wires terminate in a room in one of the
department buildings in Washington.
Through this means hourly reports are
received, and frequently during the day
bulletins are prepared for the press and
other agencies for distribution. In ad-
dition, daily and weekly as well as

monthly and yearly market reviews are.

" prepared and given the widest possible
distribution.

All this is of value, but the market
news of most wvalue is that which
reaches the man who wants to use it
within a few minutes, or at most within
an hour or two, after it is “news.”

That is where radio comes in. It has
tremendously increased the effectiveness
of the market news service.

At first, when there were not so many
radio receiving sets on the farms, an
attempt was made to broadcast the in-
formation by sending it in code from
government, army, navy and post office
radio stations. To receive it a corps of
volunteer radio amateurs was recruited
who were to listen in at various times
during the day and then to make the in-
formation they received available to their
neighbors, country newspapers, granges,
county agricultural agents, and the like.
But the boys did not always finish their
sessions at the old swimming-hole in
time to receive the reports and the
experiment was not ‘very successful.
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Only a little over a year ago the first
market reports were broadcast by
radiophone. As this i1s written ten gov-
ernment-owned and 76 private stations
are broadcasting crop and market re-
ports furnished by the Department of
Agriculture and this so effectively fills
the need that broadcasting in code has
just been discontinued entirely.

In a few cases, especially in the East,
market reports of local interest are fur-
nished by State Departments of Agri-
culture to the broadcasting stations.

Recently Mr. J. C. Gilbert, who is in
charge of this new activity of the De-
partment of Agriculture, broadcast the
request that farmers and others who
were using the service write to him and
tell him what specific uses were being
made of it. Hundreds of letters poured
in and an analysis showed that about
half of them came from individual
farmers, and the remainder from grain
dealers, mills, elevators, banks, telephone
companies, co-operative organizations,
farm bureaus and other agencies which
disseminate the reports among large
groups of farmers.

The greater number of replies came
from the Middle West., Missouri, Ilh-
nois and Iowa led in the number of
responses to the inquiry. The  letters
indicate that nearly every farm in those
states is radio-equipped with receivers

POPULAR RADIO

that average about $85 in cost.

“A great many of the farmers,” said
Mr. Gilbert, “gave specific instances of
savings resulting to them from the radio
market reports. One farmer said he
regarded the radio as the direct gift of
God. Numerous general stores and
banks in the small towns say their places
of business have become headquarters
for market news information, and a
great increase in their own business
results.

“At the present time the whole thing
is in a formative state and it is difficult
to say just how it will end up, but I
think the need and demand for this sort
of broadcasting has been fully estab-
lished. Some of the stations which
have been broadcasting market news are
giving it up and we are adding others
in their places. At present any farmer
living east of the Mississippi or west of
the Rockies is pretty sure to be within
convenient distance of a good broadcast-
ing station which two or three times
during the day sends out our reports.
The region between the Mississippi and
the Rockies is not so well served, but
we are gradually filling in that gap and
we hope before long to place our radio
service within reach of every farmer
in the United States.”

More power to Gilbert and his radio
for Reuben!

e

How radio is being used for alleviating human suffering will be told by Mrs.

™

Christine Frederick in a coming issue of PoPULAR Rabio.
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IteMs of gencral interest that vou onght to know; bits of useful information that
every radio fan ounght to knoz.

A Chance Knowledge of Radio Saves

33 Lives at Sca.
WHEN seaman Addison Galligan. who is an

ardent radio fan, picked up a little knowledge

of the Morse code. he did it for his own
amusement and with no idea that it would
be the means of saving the lives of a whole
ship’s company at sea. But when the S. S.
Nika caught fire off the coast of Washing-
ton, he was the only man on board who knew
even a little code. Haltingly he spelled out
“S0S,” and then “f-i-r-e.” The coastguard
cotter Swnohomish picked up the call and
rushed to the Nika’s aid in tiine to rescue
everyone on board.
* % %
Over 250 Licensed Amateurs a Month

Lest some fans believe that the reception
of broadcasts is the only popular phase of the
radio art, be it known that amateurs are still
entering the game of “key pounding” at the
rate of over 250 a month. Since January 1,
1,334 amateur licenses have been granted by
the Department of Commerce, and on June
5, there were 18,232 such stations in the
United States.

The distribution of amnateur stations by Dis-
tricts on June 5th, was as follows:

District Headquarters Total
1 Boston 2,490
2 New York 2629
3 Baltiinore 1,994
4 Norfolk 444
5 New Orleans 941
6 San Francisco 2,172
7 Seattle 901
8 Detroit 2932
9 Chicago 3,729

Total 18,232

The above table. does not include special
amateurs, of which class there are 201.
¥ o x

Radiophone Service from Ship to Shore
THE United Steamship Company of Copen-
hagen, Demmark, plans to install radio tele-

phone equipment on all boats plying between
Copenhagen and the provincial harbors for the

traveling public’s convenience. Travelers will
be able to secure direct communication
through the land telephone service, with their
own homes or offices.

* % %

Beer—or Radiof '

A »ecisioNn was handed down recently by an
English court which declares that it is -illegal’
for a public house (English for what we used
to call a “saloon”) to furnish their patrons
with both liquid refreshment and radio music.
From now on, evidently, the custdmers wilt
have to cheoose between broadcasting and beer.

* % x

The Radio Information that the Farmers Want
A canvass made by the Department of
Agriculture in regard to its broadcasting of
market news reports indicated that the grain
reports were most popular, with livestock re-
ports and weather reports next in order.
* % %

A Silent Period for Amateur Transmnitters

AT the suggestion of the amateurs them-
selves, who generously wish to co-operate with
broadcast listeners all over the country, the
government has issued an order which re-
quires that all amateur stations keep off the
ether from 7.30 until 10.00 P. M. All new
amateur licenses will contain a clause which
definitely restricts operators from encroaching
on the ether during these hours.

x % *

A Chance for Amateurs to Visit the
North Pole—by Radio

Waen Donald B. MacMillan, the noted ex-
plorer, leaves Booth Bay, Maine, this summer
for his seventh dash toward the pole, he will
take with him a complete radio outfit and an
amateur operator provided by the American
Radio Relay League. By doing this it is ex-
pected that he will eliminate the foneliness that
usually goes with such an expedition for he
will progably be able to keep in touch with
civilization until he is within twelve degrees
of the Pole. Incidently, amateur radio will
benefit, as the operator chosen will send in a
weekly log of the amateur stations that he
hears while he is in the Arctic Zone.
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General Electric
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"THE MOST DANGEROUS LIGHTNING BOLT EVER
FORGED BY MAN

This writhing shaft of electrical power,

twenty-five feet long, has Such tremendous

force that in demonsiration it not only shatters but practically eliminates a block

of wood of 16 cubic feet.

testing electrodes of 2,000,000-volt trans

The flash pictured above was generated between the
formers—awhich are the highest voltage

transformers in the world.

Will Radio Create a New Department
of Government?

INTEREST in radio throughout the country is
responsible for the fact that in a report for
the reorganization of the government the only
substantial change suggested was that the Post
Office Department be renamed the “Depart-
ment of Communications,” and that it be pro-
vided with a bureau “to develop and extend
telephone and telegraph service, particularly
radio, throughout the country.”

* % *

885 Radio Stations Operated by Uncle Sam

A RECENT report shows that there are at
present 885 radio stations operated by the
U. S. government. Of these the Navy has 533
ship and 52 land stations and the Army has
180 land stations. The rest are operated by
the Post Office, Commerce, Interior and Trea-
sury departments.

* * *

Radio Music that Comes by Telephone

WHAT appears at first to be an application
of the recently-developed principles of “wired
wireless” is now in effect in Backus, Minne-
sota. As a matter of fact, it is not “wired
wireless” at all, but an ingenious device of the
local telephone company. The loudspeaker
of a receiving set located at the central office is
placed in front of a transmitter which is con-
nected to a farm line; the patrons of the line

are thus enabled to listen in on broadcast pro-
grams even if they have no apparatus of their

own.
* * *

How o Radio Theory Worked Out in a
Transatlantic Test
AN interesting example of how radio theories
work out practically was afforded by the tests
in transatlantic transmission which were re-
cently carried out on signals from the station at
Rocky Point, Long Island. The electric field
strength which the signals should have when
they had reached London was calculated in
advance by means of the Austin-Cohen for-
mula. Then the incoming signals were actually
measured, and were found to have substan-
tially this strength. This is only one case of
many where this famous formula has worked
out satisfactorily in practice.
* x  *

Radio Carries to Mother Applause
Given Her Son

WxneN the French consul Gaston Liebert
conferred the Cross of the Legion of Honor
upon Barre Ferre at the annual banquet of the
Pennsylvania Society at the Waldorf-Astoria
in New York, one of those who heard the ap-
plause was his mother, Mrs. S. P. Ferre, who
was in Rosemont, Pa., where she listened in
on the banquet by radio and heard her son
receive his honor. Radio hroadcasting is be
coming a matter of public service. :
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A Record Long-Distance Reception

A RADIO message from the Naval.station at

Cavite, P. I, addrepsed to ‘San Francxsco for
relay to Washmgton was picked up Jin the
Washington Radio Central recently and copted
before the San Francisco. operator indicated
its receipt. Needless to say, it was not relayed
to Washmgton This message was - copied,
without error over 11,500 miles of sea and
land. |
e *  x %
The Lepal Status of ran Aerial on a Roof -
ACCORDING to a recent decision: by a Chicago
magtstrate, a landlord cannot legally destroy
his tenant s radio aerial, inasmuch as the radio
set is “an appurtenance to the. home” .
® k%

Radio in the Waiting Roam

CaLLers upon Mayor Hylan of New York
are not .at a loss for entertainment even while.

waiting to be ushered into” the sanctum, for

a radio sét has been installed in the reception
room at City Hall. “It will be a welcome di-
version for humble citizens who come daily
and- kick their heels wh:le sitting on the
benches in the.lobby or in the receptlon room
waiting to see the executive,” observes one
newspaper. “Tt is understood that a connection
has been made with the Mayor's private office
so that he can switch on a concert now and
then to break the strain of his working hours.”
* % %

The Charlie Chaplin of Radio

“The best known man in France today, not
excluding President Millerand, is M. Radiolo,
the official announcer of France's single wire-
less broadcasting firm,” states The Sun, New
York. “Six months ago he was discovered
working in a railroad accountants office,
Manufacturers of a wireless apparatus offered
him a contract at a salary of 1,000 francs a
week to talk into the transmitter for three
hours daily, his voice being considered to
have a greater resonance than that of either
Caruso or Jean de Rezke at the height of their
careers.

“But Radiolo is finding his fame irksome,
as he can no longer attend theaters thhout
having the audience rise and applaud just aa
]:f he were the President entering the official
oge.

“The performance at a suburban theater was
stopped in the middle of the first act last
week until Radiolo, who had entered, satisfied
the radio fans by repeating without a smile
the phrase which introduces all French wire-
less programs: Bon soir, mesdames, bon soir,

messienrs,”
2 % %

Broadcasting in Japan

ALTHOUGH radio enthusiasts in Japan do not
have all the advantages of their brother fans
in the United States, from now on they will at
least be able to enjoy regular broadcasting.
The .Japanese government has realized the
wisdom of relaxing its rigid policy and has
licensed a number of firms to broadcast miusic,
speeches, and governmént reports. This ser-
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vice will be paid for by a fee which will be
collected by the government and handed over
to the companies.

LI

Lraruing‘Languagck by the Ether Method

0\*5 of the most important factors in learn-
ing a_new language is to have plenty of prac-
tice in hearmg it spoken. A broadcasting

¥ station locatedsin Sheffield, England, has real-

~ized this and’ is making an experiment in send-
ing out French lessons by radio. As a matter
.-of..fact all that the European radio fan. who
wishes to learn a new language need do is -
to ptck his headphones tune in some broad-
casting station of a foreign. country, and llsterL
in. .
¥ % % ‘ B om0
First Aid to a -Silzp’k'Efzgl;ne- by Radio
AN unusual example- of “the value of radio.
.in an emergency was furnished by the motor

-ship Sangvar, which ran out of oil on her way’

from the Mediterranean to New York. "She
was obliged to put into Ponta Delagada where

_ only heavy oil was-found to be available. Not

knowing how to use this, the captam sent ‘a
message by, radio to the company’s engineers
and first- aid—in- this case, the necessary in~
formation—was returned via the ether.

Kadecl & Herbert

THE FIRST, “MINISTER OF RADIO”

When the Cauadtan Government recently ap-
poinied the Hon. Ernest Lapointe its Minister
of Radio it established a precedent that may
be foliowed by other countries. There are
150,000 receiving sets in Cawada; they are

taxed $1 a year each. !



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

THE flood of inquiries that has poured in
upon the Technical Editor has not only
furnished evidence of the need of this depart-
ment, it has also necessitated a system of
handling the correspondence that will insure
the selection of and answer to only those
questions that are of the widest application and
that are, consequently, of the greatest value to
the greatest number of our readers. Our cor-
respondents are, accordingly, asked to co-oper-

-

ate with us by observing the following requests:

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

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

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

In justice to our regular subscribers, the Technical Editor is compelled o
restrict this special service to those whose names appear on our subscrip-
tion list. A nominal fee of 50 cents is charged to non-subscribers to cover
the costs of this service and this sum musi be enclosed with the letter

of inguiry.

QuestioN: Would you advise me to
build a single-circuit regenerative re-
ceiver or a regenerative receiver that
makes use of inductive coupling? The
reason | ask this is that there are four
families in this apartment house who
have receiving sets; when they heard
that I was going to get a receiver they
came down to see me in a body, and
asked me not to buy or make a single-
circuit set as it would interfere with
their sets? Is this true? I have heard
of so many single-circuit sets getting
“distance” that I had almost decided to
make- 2 set of this type. After a
while, I decided to write to you and
ask your advice. They have agreed to
let me abide by your decision.

Bruce McKarec

Answer: It would be better for you to make
either a threc-circuit regenerative set that em-
ploys loose coupling or if you must have a

singlé-circuit set one that has one stage of
radio frequency amplification hooked in before
your detector tube. This would prevent re-
radiation and would keep you from interfering
with the reception of your neighbors.

* * *

QuestioN: What is a good loud-
speaker to use? I want one which will
give little distortion and yet provide
good volume in an apartment house.

V. C. Scott

Awnswer: Obviously we cannot tell you to buy
any specific manufacturer’s wares. To help
you, however, wé advise you to go to some
responsible dealer and ask for a demonstra-
tion, and pick out an instrument which suits
both your pocketbook and your sense of hear-
ing. Most of the loudspeakers on the market
are good in their respective fields, some cost
but little and some seem to be high priced. Qur
advice, then, is for you to decide how much
you will spend and then for you to obtain a
demonstration of the wvarious Instruments
which sell at that price. You can pick out the
one you like best if you give it a comparative
test with the others.
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QuestioN: What is the function of
.the light in the bulb in my radio set?
I have noticed that the brighter I turn
up the light in it, the louder the music
comes in.
only, however, for my neighbor has a
larger set and I can hardly see the light
burning in it at all, and yet the music
comes in much louder than in my own
set, which has to be well lit up to work
at all. This is a puzzling thing to me.
But I know nothing of radio except to
turn the dials until I hear something.
N. C. WHItE

Axswer: The “light” in a vacuum tube, is
actually only a “by-product.” The real thing
that makes the tube function is the stream of
negative electrons which is given off by the
flament when it is heated. In most tubes the
filament is made of tungsten which has to be
heated to almost a white heat before the elec-
tron stream given off from it is sufficiently
strong for the tube to operate efficiently. This
is evidently the type of tube you are using.

Your friend is probably using a tube which
makes use of an oxide-coated filament which
gives off the proper electron emission at a
lower temperature. This is the reason that
your friend’s tube does not “light up” as much
as yours and yet it works as well as yours.
It is not the light in the tube that produces the
results—it is the stream of electrons which
flow from the filament to the plate which pro-
duces the sounds you hear in the telephones.

V4

This s true of “my set”.
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Question: I am using a triple-coil
set for listening to' the broadcasting;.
since the wavelengths have been ex-
tended I have had trouble in getting
the stations on the higher wavelengths.
I am using an L-25 for the primary,
an L-35 for the secondary, and an L-75
for the tickler. Will you kindly tell

me what to do to increase my wave-

length?
Lester B. HiLL

ANswer: We suggest that you use an L-35,
an L-50 and an L-75 coil in the respective cir-
cuits mentioned in your request. The antenna
tuning condenser should be of .001 mid. capa-
city (43 plates) and the secondary tuning con-
denser of 0005 mfd. capacity (23 plates). This
will extend your range so that you will have no
difficulty in getting the stations with the high-
est wavelengths. Be sure that you have a
change-over switch for changing the antenna
tuning condenser to multiple when tuning in
these stations with the higher wavelength,

* % %

QuesTIoN : Please print a hook-up for
a tapped coil, a variable condenser and a
variometer, for use with a vacuum tube
detector. I want to use a potentiometer
control for the “B” battery.

J. Kreurz

ANSWER: A circuit that may be used with
your apparatus is given in Figure 1, The coil
L, should be tapped at the 15th, 30th, 45th,
60th, 75th and 90th turns. A grid condenser
GC, of .00025 mfd. capacity should be used and
a grid leak GL, of 2 megohms. The condenser
C, is a bypass condenser of about .001 mfd.
The variable condenser VC, of .0005 mid.

GL ..
okt e
7 mn

||

Il

GC

- O TEL
l ol
___+
Ev
———— FIGI.;RE 1

= A simple tube set with a tuned plate circuit.



162

Br7;

POPULAR RADIO

RET3

12N

LOOP VC7

I

FIGURE 2 4
A loop set that em- MWW 2 )
ploys both radio and A %
audio frequency am- 3
plification .in conjunc-

_"pa "l"l}" A %

tion with a regenera-
tive detector circuit. [

( (
[ ( [ (

[ [

QuestioN: I want to get a circuit
that employs three stages of untuned
radio frequency amplification with a
regenerative detector circuit and two
stages of audio frequency amplification.
I want to use my set on a loop. Do I
need to use potentiometers? If so please
show how to connect them.

Geo. H. StoNE

ANSwWER: We have drawn out a circuit for
you in the diagram in Figure 2. If reliable
materials are used and the set is put together
with care and wired correctly, you should have
exceptionally good reception.

The parts to be used are the following:

VC——-f\:iernier variable condenser, .0005
mid.;

GC—mica fixed condenser, .00025 mnfd.;

GL—tubular grid leak, 2 megohms;

C—mica fixed condenser, .0005 mfifd.;

VAR—variometer; '

R1, R2, R3, R4, RS, and R6, filament
rheostats;

P1, P2, and P3, potentiometers, 300 ohms;

RFT1, RFT2, and RFT3—radio frequency
amplifying transformers;

AFT1 and AFT2—audio frequency ampli-
fying transformers.

If ordinary tubes are used, the filament rheo-
stats should be of 5 or 6 ohms resistance, but if
the new thoriated filament tubes or dry-cell
tubes are used, the filament rheostats should
have a resistance of at least*30 ohms.

* %
QuestioN: Is No. 30 enameled wire

too small for winding a coupler?
H. S. NosL:

ANsSwer: Yes. You should use a larger
size. Somewhere between No. 18 and No. 22
would be nearer right. The No. 30 wire would
have too high a resistance and it would ma-
terially reduce the strength of the received
signals. .

. This is particilarly true for use on the coils
of a coupler used in a non-regenerative re-
ceiver,

QuestioN: Is it all right to make
the sub-panel in back of the main panel
of the set for mounting the instruments
on out of wood?

Jos. M. THiIBEAU

Answer: Well dried woed which has heen
treated in paraffin can be used. Ordinary un-
treated wood, however, should not be used
as it contains a large percentage of moisture;
this would be liable to cause serious leakage.

* % %

QuestioN: I accidentally pushed my
head telephones out of the window and
they fell to the sidewalk. Although
they did not appear to be damaged out-
side of a small dent in one side of the
shell, they do not work as well as
formerly. There are no parts bent or
out of place. Will you kindly tell me
what 1s the matter with them?

. A. D. ReynNoLps

ANswer: When a permanent magnet is hit a
lieavy blow, as with a hammer, a considerable
part of its magnetism is lost. This is probably
what happened to your telephones. In the
fall to the sidewalk the magnets in the tele-
phones were jarred and the permanent mag-
netism therefore was lost. Send the tele-
phones back to the manufacturer and have
them re-magnetized.

£ k%

Question: Will you please let me
have a diagram®of the two-tube Arm-
strong super-regenerative circuit for use
with a loop anténna?

‘ F. S. Mason

ANswer: This circuit is given in Figure 1 on
page 207 of the November, 1922, issue of
PorpuLar Rapio. A description of this type of
receiver was also given in the September,
1922, issue. The new thoriated filament tubes
work well with this hook-up. ’
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QuesTioN: Is it possible to get a
two-tube inverse reflex circuit that uses
a crystal detector, which will have two
stages of radio frequency amplification
and two stages of audio frequency am-
plification and which will operate a loud-
speaker when worked on a loop antenna?
If so, will you please give me one?
Please attach also a list of parts neces-
sary so that I will know what to buy
when I make the set. And please let
me know the proper constants of the
various instruments.

OLver WiLL1s

ANswer: The circuit for the two-tube. crys-
tal detector, reflex receiver is shown in Figure
3. You will need the following parts:

VC-—vernier variable condenser, .0005 mfd. ;
Cl—mica fixed condenser, .0025 mfd.;
C2—mica fixed condenser, 0015 mfd.;
C3—mica fixed condenser, 0015 mifd.;
C4—mica fixed condenser, .0015 mid.;
C5—mica fixed condenser, .002 mfd.;
Pl-—potentiometer, 300 ohms;
P2—same as P1; '
Rl—filament rheostat, 30 ohms;
R2—filament rheostat, 30 ohms;
RFTl—radio frequency transformer;
RFT2—radio frequency transformer;
AFT1l—audio frequency transformer;
AFT2—audio frequency transformer.

You may use either UV-201-A or C-301-A
tubes or any of the dry-cell variety tubes.

LT
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[ [ FIGURE 3

A two-tube “inverse reflex” hook-up for
nuse with a loop antenna; it employs a
crystal detector.
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QuestioN: Please tell me what
changes will be necessary to adapt the
Four-Circuit Tuner for use with dry-
cell tubes. I have tried out the circuit
with the standard six-volt tubes and
find that I can get practically any “DX"”
station with it even while the local sta-
tions are “on the air.,” Now I want to
try the smaller tubes so that I can con-
vert it into a portable set to carry on
my car this summer and use with a
portable antenna as suggested in the
June issue of PopuLar Rapro.

R. Lowry

Answer: In Figure 4 you will find a dia-
gram of the Four-Circuit Tuner adapted for
use with dry-cell tubes. The designating letters
are the same as those used in the construction
article in the May issue, but for the sake of
clarity we give the following list of parts:

A—single turn of wire;

B—65 turns of No. 18 SCC wire;

C—34 turns of wire wound close to B on
the same tube. (A and B coils are both
wound on a tube 3!4 inches in dia-
meter) ;

D—43 turns of same sized wire, double
bank wound on same sized tube and
tapped at the 3rd, 7th, 13th, 21st, 31st
turns,;

E—vernier variable condenser, .00035 mid.

(.0005 will be suitable for wave-
lengths up to 600 meters); N,

F—same as E;

G-—mica grid condenser, .00025 mid.;

H—mica condenser, 001 mid.;

I—grid leak, 1 megohm,

J—hlament rheostats 30 ohms:.

L—same as J;

M—jacks, one double circuit and one single
circuit;

N—audio frequency amplifying transform-
ers, high ratio in the first stage and
lower ratio in the second stage;

Q—swntch lever;

R—same as Q;

S—taps (switch points).

The variable condensers should be arranged
as shown in the diagram with the rotary plates
and stationary plates connected as indicated.

A “C” battery in the grid circuit of the two
amphﬁer tubes is necessary with this type of
tube when any considerable amount of “B”
battery voltage is used on the amplifier plates.
The “C” battery should be an ordinary 3-volt
flashlight battery connected with the negative
side toward the grid.

* * *

QuestioNn: What would be a safe
plate potential for a radiotron UV-202
S5-watt transmitting tube to be used with
the Colpitts circuit? I am~going to
transmit with D.C. CW,, and want to
know what voltage my generator should
give. I am going to use a 20-watt set
with Heising modulation as described in
Prof. Morecroft’s article in the ]uly
issue of PopULAR Rabro.

LAWRENCE STUART

ANswer: You may use a 150-watt, 500 volt
D.C. generator on the four tubes in your new
set. It would be good to have a field rheostat
in the shunt field of the generator so that you
can control the voltage of the output of the
generator from: 500 volts down to 150 volts.
This would en nhc you to decrease power when
working local stations so that you would give
as little interference to your neighbors as
possible.

I3}
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FIGURE 4

An adaption of the Four-Circuit Tuner that will enable you

to make use of dry-ccil tubes.
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QUESTION:
kinds of tubes on

Is it possible to use all
the Four Circuit

-Tuner, or 'are only the six-volt tubes

suitable? 1 would like to use the new
114-volt tubes.
Leonarp CrouUsk

Answer: The 1J4-volt tubes will work
nicely in this circuit but the volume will not
be quite as great as with tubes employing a
greater filament energy.

* * *

QuEsTION : - What rheostat should be
used with a UV-201-A or C-301-A tube
when it is used as a detector? I am

v, 6L

6C

Lwyee,

using a 6-ohm rheostat now and I
cannot keep my tubes from oscillating.

-VicTtor DENNIS

ANswgRr: It would be better to use a 30-ohm
rheostat for the detector tube when this type
of tube is used. You could then turn down the
filament so that tlle ttibe xvquld not oscillate,

‘QuestioN: Will you send me a hook-
up showing how to add one stage of
audio frequency amplification to the
standard regenerative circuit shown in
Figure 2 on page 60 of the May, 1922,
issue of PopurLarR Rapio?

A. C. HuBLEY

ANswer: The circuit is shown in Figure 5.
We have added a variable condenser in the
ground lead. This' will’ improve your tuning,

VAR 2
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FIGURE 5

= A hook-up that employs one stage of audio frequency amplification "’
ard regenerative circuit.
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HeLp your neighbor. If you have discovered any little Kink that helps to eliminate
trouble in your radio apparatus, or if while experimenting with the connections of
your set you should run across some inferesting phenomenon, or if you .s'hould dis-
cover some new hook-up that gives better results—send it to the “Listening In” page.

A New Method of Eliminating
Interference

HE progress that is being made to-

ward the elimination of interfer-
ence by means of short-wave transmis-
sion along a radio “beam” is indicated
in the following report of experiments
that are being conducted by Uncle Sam’s
scientists in Washington:

A possible solution of the problem of radio
interference on point-to-point cominunication
has been put forward by the Bureau of Stand-
ards as the result of recent experiments. It
involves directional transmission on extremely
short wavelengths.

In these tests a parabolic reflector of cylin-
drical type designed for a 10-meter wavelength
was used. It was made by constructing a
parabolic wooden frame with a 10-meter aper-
ture. The frame was suspended in the air
and 40 wires spaced one foot apart were sus-
pended from it. The power source (located
at the focus) consisted of a 50-watt electron
tube. The output from the tube was coupled
to an antenna, which was a linear oscillator of
the Hertzian type tuned to a wavelength of 10
meters ; the complete. reflector system was ar-
ranged so that it could be rotated.

The receiving apparatus was located 170 feet
from the reflector and consisted of a smg!e
turn loop antenna with a thermo-element in
the loop circuit. A portable galvanometer was
connected to the thermo-element,

Good directional transmission was obtained.
With the reflector turned 20 degrees from the
direct line to the receiver the received current
dropped to one-half of what it had been with
the reflector” directed to the receiver. The
larger part of the radiated power was con-
fined to an angle of 20 degrees; at an angle of
270 degrees in a general du'ection away from
the direction of the way the reflector was
pointing there was practically no radiation.

Furthermore, good radiophone transmission
was obtained by this system over a distance
of as much as three miles.

£ % %

Across the Continent in 0.0187
Seconds

ORDS spoken in a public hall in
Schenectady, New. York, reached
a radio listener in San Francisco, Cali-
fornia, 2,550 miles away, before they
were heard by a listener only 150 feet

from the speaker!

That statement looks a bit fantastic but it
is mathematically true. The apparent ab-
surdity becomes reasonable when it is real-
ized that the speed of sound is only 1,126
feet a second at a temperature of 68 degrees
Fahrenheit, while the speed of electrical
vibrations or radio waves is 186,000 miles a
second.

The listener in the back of the hall in
Schenectady, 150 feet from the speaker,
heard the words in 0.1332 seconds.

A microphone connected to the radio
transmitting "equipment of station WGY
was two feet in front of the speaker and
picked up the words in 0.002 seconds. The
time required to transform sound waves
into electrical energy was 0.002 seconds:
the time required for electrical vibrations
gor waves) to pass from Schenectady to

an Francisco was 0.0137 seconds; the time
required at the receiving end to convert the
electrical vibrations into sound vibrations
was 0.001 seconds.

Thus the total elapsed time from the
speaker in Schenectady to the radio listener
in San Francisco was 0.0187 seconds, while
the listener in the hall heard the words in
0.1332 seconds.

In other words, the San Francisco man
heard the words 0.1145 seconds sooner than
the man in Schenectady.

C. H. HuntLEY
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Whch Cannot Hear Amateur
S gnals from-Abroad

‘_N-_E ‘sometimes \agql}dc}s why  so
- _many American .amateur signals
are heard abroad while so few amateur
signals from across the Atlantic have yet
b'ée"ﬁ picl

e IO . b N !
reasons are told here:’

QOur English cousins have greatly profited
by their government’s. limitations of amateur
transmitting sets; indeed, they have been re-
stricted to ridiculously small amounts of
power for tramsmitting, "But this very re-
striction has proved” to be a blessing, for it
has turned the efforts of the British ama-
teurs to the improvement of their receiving
sets. An amateur in England thinks noth-
ing of using three, four, or even five or
six stages of radio frequency amplification
in his set, and -he has mastered these com-
plicated <circuits in such a manner that

ked up in this country, The

they are everyday practice in that country.
- Here in America, ‘on the other Hand, the
amateur has’gone in for transmitfing rather
than for receiving. - Whiké-it is ‘true that he
has done some’ extraordinary “ work in -the

development of the vacuum’ tube transmitter,

at the same time he sticks to the one-tube
regenerative circuit, with a couple of ‘stages
of audio frequency amplification added to it.
As a general ‘thing h¢ steers clear “of any-
thing that looks like radio frequency amplifi-
cation.” Toal e s

The American transmitter and the British
receiver seem to make a rather good combina-
tion, in view of the fact that over a hundred
American amateurs reached out across the
Atlantic last winter and were heard in
England by the British amateurs.

It is possible that if the amateurs of each
country study the other’s transmission and
reception methods we might be able to get
transmission from England to America, thus
enabling us to talk both ways instead of only
one way. That should be the next develop-
ment in amateur radio.

" FREDERICK SIEMENS
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Dorien Leigh, London

e ————— T —

BRINGING IN THE CROPS BY RADIO

The restrictions imposed by the British government upon the use of transmitters
has turncd the attention of the amateur tn England o the receiving end of radio,
whick he has developed to a high grade of efficiency. With the five-tube radio fre-
quency set shown above that employs a loop antenna (a typical British outfit) market
reports from London can be brought in on a loudspeaker at the farm itself, thus
enabling the farmer to take advantage of the most favorable prices. In England

as'in America this has already become one of the most important services. that
: vete are performed by radio,
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WILL THE BROADCASTING STATION OF THE FUTURE LOOK
LIKE THIS?

Here is the idea of a young architectural student, Harold H. Owen, of the kind of
building that might be erccted by a city of a million inhabitants which wanted a
new home for its school of music, with full radio equipment. This design won
First Mention Placed.
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WILL THE CONCERT HALL OF TO-MORROW BE IN EFFECT A
‘ BROADCASTING ROOM?

Such 1is the rdea of directing heads of the Schoo! of Architecture at Colusnbia
University in New York, whose recent “problem,” devised for their students, brought
forth some interesting idecas. The above design by José Fernandes reccived el

' First Mention,
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CATHHISKER

CRYS/AL

HOW THE ADJUSTMENT WORKS

By means of. closely packed filings contact is

made with the whole surface of the crystal,

thus assuring a circuit through some sensitive
spot.

How to Make a Permanent

Adjustment for Your
Crystal Detector

RADIO fan in Pittsburgh, Pa.,

was bothéred by the continued ad-
justments he had to make on the detector
of lis crystal set. The device he here
describes overcame the difficulty for once
and for all:

Roll out a flat piece of wax and form
into a cylinder of a size to fit your crystal.
Slightly heat one end and while soft fasten
to the top of the crystal, as shown in the
illustration. Then fill with copper filings and
insert the catwhisker into the filing. The
many small pieces of copper will make in-
numerable contacts with the crystal and

there is sure to be a good circuit through
one of the sensitive spots.

Harry WERLING
* ok ok

Weather Reports by Radio from
the Seven Seas

CCURACY in weather forecasting

can be attained only by complete
and more or less simultaneous reports
from all parts of the world. Radio
has already established its value to
weather forecasters by enabling stations
located in heretofore inaccessible parts
to send in reports; its next service in
this line—according to this announce-
ment that comes to us from Washing-
ton, D. C.—will be to extend the terri-

POPULAR RADIO

tory covered by the Weather Bureau so
as to include even the high seas:

The extension of the daily weather fore-
casts to cover the entire North Atlantic ocean
is characterized as an imminent deévelopment
of meteorology by Major E. H. Bowie, chief
forecaster of the U. S, Weather Bureau, who
has recently returned toc Washington after a
round trip to France on the French merchant
training steamship Jacques Cartier.

The trip lasted about six weeks and every day
of it the forecaster was able to make a morn-
ing and night weather map which showed con-
ditions over the whole North Atlantic, the
whole of Western Europe and the whole
United States.and .Canada. Reports were re-
ceived by“radio from veéssels at’sea, from the
Navy station-- at - Arlington, and from the
French station at the Eiffel Tower.

Forecasts for the ocean between the tropics
and the latitude of Iceland” were made and

broadcast every day from the Jacques Cartier

at noon, Greenwich Time. The reports from
vessels were relayed to Europe and to America
where they were of great value to forecasters
there by informing them of storms which were
on their way across the ocearn. .

There was no difficulty in getting vessels
to furnish the necessary data. They were all
anxious to co-operate. This was true even of
the big liners which hold their courses irre-
spective of -the weather.

It is entirely practicable, Major Bowie says,
to put out daily forecasts at sea and to broad-
cast them by radio for hundreds of miles.

Furthermore, the cost of this service would
be inconsiderable if the principal maritime
nations co-operated. Experienced meteorolo-
gists and forecasters could be distributed on
vessels so that one or two would always be
at sea; they would receive the reports from
other vessels and from land stations, prepare
the daily forecasts and broadcast them, and
relay the vessel reports to land. The weather of
the ocean can be charted just as easily as that
on the land with results of great value both
afloat and ashore. It is a field of work which
up to now has been greatly neglected.

WaTtson Davis
] % *

A Practical Indoor Antenna

F you cannot put up an outdoor an-

tenna, here is a suggestion for an
indoor antenna that will bring in the
signals and will not spoil the appearance
of your room:

My landlord will not allow me to put up an
outdoor antenna but I geét very good results
by running a wire in back of the picture
molding down one side of the entry hall of
my apartment and back on the other side to my
apparatus. Only one end is connected, the
other end being left free. I am using a single-
tube set and I get all the local stations.

WiLLiamM CasTro
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A COMPLETE RECEIVING SET THAT COSTS 35 CENTS
And that is made from materials which can be obtained at a five-and-ten-

cent siore.

The coil (which is packed in the small box) ‘is made of

twelve feet of wire.

A Radio Set the Size of a Watch

F an epidemic of incendiarism should

break out in Boston, the local broad-
casting stations would lose that part of
their audiences that includes the fire
department; indeed, the life of a fire-
man is peculiarly suitable to the de-
velopment of a radio fan. One fire-
man, James J. Harrington, has recently
built a miniature receiver that is liter-
ally “the size of a watch.” How he
did it is described below:

The set developed by Harrington is remark-
able for its small size, low cost, and the loud
clear reception which it gives. The material of
which the set is made costs only 35 cents—ex-
clusive of the headphones.

The wonderful results obtained with this set,
which is small enough to fit in a vest pocket,
are due to the manner in which the coil is
wound.

Twetve feet of No. 26 wire is wound on a
piece of cigar box 3§ inch by 4 inch in size.
There is about 4-inch space between each paral-
lel wire and each layer is wound back over the
preceding layer. The coil is contained in a box
made of cigar box wood which is 14 inches
long, 134 inches wide, and 7-inch deep.

On top of this box is mounted the crystal
holder which may be bought for ten cents.
This holder is made of fiber; the price in-

+

cludes a catwhisker and two binding posts. A
third double binding post is placed between the
single posts. This costs ten cents extra. A
crystal may be bought for ten cents and the
wiring and leads cost about five cents.

The coil is connected between the bottom of
the crystal receptacle and the ground binding
post. The top is then glued or screwed to
the box. When this has been done the set is
ready to use. A pair of headphones are ob-
tained. The antenna and ground connections
are made. All that remains is to adjust the
catwhisker to the most sensitive spot of the
crystal.

Harry BeELkNAP
* % =

How to Keep Your Crystal De-
tector Free of Dust and Grease

ERE are some practical ‘hints for

radio fans who use a crystal de-
tector; they come from a New Jersey
fan who is a veteran crystal user:

The greatest enemy to the sensitivity of a
crystal detector is dust. The next greatest
enemy is grease—especially grease from the
hands of the operator. Grease and dust col-
lect on the surface of the crystal and form a
thin film which seriously affects the detector.

Trouble due to dust can be taken care of
easily by enclosing the sensitive crystal in a
glass case. This is generally done by the
manufacturers of high-grade detectors, but
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the cheaper detectors do not ordinarily have
this feature,

In the old days when the crystal was used
by almost every amateur, the enclosed detec-
tor was not known. It was up to the user,
therefore, to protect his own crystal. He did
it in this way: he went to the cellar or the
attic and obtained a glass jar of some sort.
This he took to the “wireless room” and
inverted it slowly and carefully over the sen-
sitively adjusted detector where it served as

ust cap.

his may still be done by the amateur
whose set is equipped with an exposed de-
tector. When he gets the cover in place, he
will have a detector that keeps sensitive and
stays in adjustment almost indefinitely.

Trouble due to the grease from the hands
may be eliminated if the operator is careful
not to touch the crystal. He should use a
pair of surgeou s forceps or a pair of pliers
for removing or replacing his crystals.

If a crystal detector has been covered
with dust or grease and thus rendered insen-
sitive, it need not be thrown away. Its
original qualities may be restored merely by
brushing it well -with an old tooth brush
that has been soaked in alcohol. Then
allow the crystal to dry in some place that
is iree from dust.

Crystals for a detector should never be
bought one small piece at a time; they
should be bought by the pound or hali-
pound. In the long run it is cheaper to buy
them this way. There are more sensitive
pieces in a half- pound than in four or five
“selected” boxes.

A quantity of crystal should be obtained
and be broken up into pieces that will fit into
the detector cup. These pieces should be
placed on a piece of tin-foil which is con-
nected to one side of the detector. The other
side of the detector should be connected to

a flexible wire which has a stiff piece of
bare wire soldered to it.

The sensitive crystals are found in this
way: a station is tuned in on the crystal
already in use and then the catwhisker is
removed from the detector. ~ After that
each cxgstal on the tinfoil is gone over with
the stiff bare wire. Pieces that do not test
well are broken up and tested again. This
operation is continued until all the sensitive
pieces have been found.

Leroy WESTERN
* Kk %

How to Protect Your Tube
Filament

HE radio fan who has cost himn-
self both trouble and money by
accidently burning out the filament of
his vacuum tube will appreciate this
practical advice as to how to protect it:

Although the normal life of the average
radiotron filament is more than 1,000 hours, it
will be burned out in an instant if the high
voltage leads from the “B” battery are con-
nected across it. The burn-out requires but
a fraction of a second; consequently it fre-
quently remains unnoticed until the set is used
again. This causes great inconvenience—par-
ticularly if a new tube cannot be obtained im-
mediately.

Fortunately, however, it is an easy matter to
protect the filament. Merely insert a 25-watt,
110-volt tungsten lamp in the circuit. The re-
sistance of this automatically increases with
the current and it becomes an effective ballast
lamp that will prevent all injury.

J. L. BERNARD

ENTERTAINMENT FROM A TWO-INCH BOX

Although the set constructed by Harrington is less than two inches long, it brings
in radio music from local stations strong enough to furnish entertainment to three
firemen at once.



One of the most annoying features
of radio reception is the trouble due to
body capacity. If you have to hold
your hand near the dials in order to
keep a distant station tuned ‘in, you
lose most of the pleasure of receiving.
And this trouble is not necessary in
any set. It can be eliminated in the
following way: Connect the rotary platés
of the variable condenser to the ground;
if the variable condenser is in the sec-
ondary circuit, connect the rotary plates
to the filament side of the circuit. If
the trouble is experienced with the plate
variometer, connect the stator windings
to the plate and the rotor windings to
the “B” battery.

* ok *

A sMmaLL bit of sealing wax dropped
on the edge of the winding of a coil
will be sufficient to hold the wires from
slipping. Never use shellac on the wind-
ings.

x ok k

SoMe beginners have their sets
grounded on the water pipes, some on
the steam radiator system, some on the
fire escapes and some on the gas fixtures.
It often improves reception to use all of
these together, running a wire which con-
nects them all to the ground terminal of
the set.

The gas pipe should sot be used, how-
ever, owing to the danger of fire.

B AMATEURS |

Many users of radio. sets are not
getting all they could out of them be-
cause they are not using the correct
plate voltage on the detector tube. Try
tuning in a weak and distant station
and then changing the tap on the “B”
battery until the best redults are ob-
tained.

X k%

START out in radio by making a small
crystal set or a simple single-tube re-
ceiver. By doing this you will learn
what goes into a set and you will under-
stand more clearly what you are doing
when you begin to tune in with more
complicated instruments.

x k%

WHEN putting up your antenna do not
forget to solder every joint; if you neg-
lect to do so the joint will corrode and
will offer great resistance to the feeble
currents that are trying to flow in the
antenna. Do not let your haste get the
upper -hand and cause you trouble in the
end. The correct way to make a joint
is shown in the accompanying diagram,
Figure 1.

* K X

ERrRecT your antenna as high as pos-
sible and give your radio set a good
start. '

x kK

A rapIO set is no better than its weak-

est part.

: MW )
HOW TO MAKE A JOINT IN YOUR ANTENNA

Figure 1: A4 poor antenna joint is a sure cause of loss of efficiency. Insure good
reswlts by making a neat workmanlike foint.
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THE radio experimenter who builds
the whole or even part of his set should
provide himself with a set of tools to
work with that will enable him to make
a good job of the construction. The

following is a list of the tools which he

will find afe almost indispensable:

1 pair of 6-inch electrician’s wire-
cutting pliers;

1 pair of 4-inch electrician’s wire-
cutting pliers;

1 small breast drill capable of holding
a Js-inch drill; _ )

1 complete set of small drills up to
34 inch;

1 brace and bit;

1 set of -small files including round
and triangular files;

1 countersink drill;

1 6-inch screwdriver with !4-inch
spade;

1 6-inch screwdriver with !4-inch
spade;

1 8-inch screwdriver with I4-inch
spade;

1 electric soldering iron (1% pound);

1 can of soldering paste;

14 1b. of strip solder;

1 small center-punch;

1 pair of dividers;

1 15-inch brass-edge rule;

1 6-inch square;

2 small steel clamps;

1 small hand grindstone;

1 hacksaw and medium-sized blades.

If he provides himself with these
tools he will never have to dig a hole

~F (B S8 &3
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in his panel with a penknife, or whittie
away at a piece of tubing with rising
temperature and temper.

x k%

To enable your set to receivve longer
waves (and this will probably be neces-
sary with the new assignment of wave-
lengths), insert a loading coil in series
with the circuits that you are using or
shunt them with a variable condenser.

T

OFTEN the contacts underneath your
vacuum tubes become corroded and the
circuit is not properly completed. It -
1s a good plan to sandpaper the ends
of the contacts occasionally, thus keep-
ing them bright and shiny.

N

IF you use the small 115-volt tubes it
is extremely important to mount the
sockets on a piece of sponge rubber
when more than one stage of amplifi-
cation is used.- If you neglect to do
this you will be troubled by microphonic
noises when you are tuning.

*  kx  x )

IT is always a question with a be-
ginner as to what kind of insulators to
use with his receiving antenna. Suitable
insulation may be obtained by using the
ordinary glazed porcelain cleats shown in
Figure 2. These may be purchased at
any electrical store. Their cost is slight,
but they are just as effective as any of
the more expensive kinds. They should
not be used for transmitting, however,
unless two or three of them are con-
nected in series.

A PRACTICAL INSULATOR THAT COSTS BUT A FEW CENTS

Ficure 2: These porcelain cleats may be obtained at any electrical store. If you
have a transmitter you should use two or three connected in series.
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IF you are getting good results with your veceiving set, tell your fellow-readers of PoruLAR

Rabio fow 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 Ir.

A REMARKABLE REgBPD FOR A CRYSTAL

A HOME-MADE crystal set which receives
from a station 800 miles away is reported by
Henry Willier of Washington, D. C. He made
the set himself, he states, and is but 12 years
old. WW]J of Detroit, Mich., is the record
station. Others are WJZ, Newark, N. J.;
WEAF, New York City; KDKA, Pittsburgh,
Pa.; WHAS, Louisville, Ky.; 8HT, an ama-
teur in Buffalo, N. Y., and WGY, Schenec-
tady, N. Y, .

The aerial used is made of one wire 110 feet
long and 35 feet high. The instruments are, 2
variocoupler, a tuning coil, and primary and
secondary condensers. The set cost less than

2l * % %

THREE SPIDER-WEB COILS BRING IN “px”

A ToraL of fifty-nine stations brought in by
three spider-web coils and one tube is the rec-
ord of Dewey Lee of Elwood, Ind., and he
attributes his success to the use of a variometer
in connection with the coils. * The variometer
is placed between the plate and the antenna
and is used as a help to the tickler coil in
controlling regeneration.

The most distant stations he receives are
KH]J and KFI of Los Angeles, Cal.; CJCG,
Winnipeg, Canada; CFCF, Montreal, Canada;
PWX, Havana, Cuba, and KQY, Portland,
Ore. His coils are made of 35 turns for the
primary, 50 for the secondary and 50 for the
tickler. Although he has had good results with
similar coils of the honeycomb type, he likes
the spider-web type better.

* % %
HE PICKS UP HALF THE COUNTRY ON
ONE TUBE

Every large station in the eastern and
middle western states comes in on one tube in
the set of Robert E. Steele, of Brodhead, Wis.

R R . R

WBAP at Fort Worth, Tex., 850 miles away,
is received regularly and KH]J of Los Angeles,
Cal,, is frequently picked up.

The set is home-made. It consists of a vario-
coupler in a regenerative hook-up and a 43-
plate condenser in the antenna circuit. The an-
tenna is one wire 150 feet long and about 25
feet high, strung b:twien t*rees.

FROM CANADA TO TEXAS ON A CRYSTAL

L. J. Hocc of Norwood, Canada, claims the
record of receiving WBAP of Fort Worth,
Tex., a distance of 1,225 miles, on his set, con-
sisting of a crystal detector, variocoupler and
43-plate condenser.

“l do not think I get re-radiation from a
tube set,” he says, “because there is none with-
in a mile of me and I never hear a whistling
noise with the music.”

He uses one wire 110 feet long and 35 feet
high for an antenna, with a lead-in of 40 feet.
On any cold night he can pick_up WLAG,
Minneapolis, Minn,; KSD, St. Louis, Mo.;

. WCX, Detroit, Mich., besides a number of

others.
* * *

A FAN WHO “TUNES HIS EARS”

Leo R. Fareg, of New Orleans, La., hears
CFCF, Montreal, Canada, using an aerial,
counterpoise, and his radio frequency set of
five tubes. His aerial- has four strands, two
feet apart, is 40 feet hjgh and 100 feet ‘long.
The counterpoise has similar dimensions and
is stretched eight feet from the ground.

The set tunes sharply and sometimes picks
up as many as twenty-six broadcasting sta-
tions in an evening, as well as many ships
at sea. Farbe says he has learned much about
delicate tuning in order to establish his record,
but he has also learned almost as much about
careful listening and says he could not get
along without his- “sponge rubber ear caps.”
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2,225 MILES ON A SOAP BOX

WITH a few little things in a soap box, E. O.
Knoch in Los Angeles, Cal.,, hears PWX of
Havana, Cuba, about 2,225 miles away. He uses
only one tube in a single-circuit regenerative
hook-up and he hears over thirty distant sta-
tions, ten of which are more than 1,000 miles
away. His panel and cabinet are made from
the wood of an ordinary soap box. He has
discarded his ordinary rheostat and his success
is due, he thinks, to the carbon-disk rheostat,
with which he has replaced it; before he could
hear no farther than KFDL, Denver, Colo.

Some of his other records are WFAA,
Dallas, Tex.; KFC, Seattle, Wash.; KSD, St.
Louis, Mo.; WAAC, New Orleans, La., and
WOC, Davenport, la.

* ok *
A TWELVE YEAR OPERATOR OF A SINGLE-
SLIDE “EXPRESS”

“IF anyone can beat this, let him write me,”
says Geo. L. Merkel of Milwaukee, Wis,
throwing down the gauntlet to all comers;
he gives point to his challenge by announcing
that he hears forty-two stations with a single~
slide tuning coil and a crystal, and that he is
only twelve years old. .

The coil which does this is made of No. 20
enameled wire, wound on a cardboard tube
314 inches in diameter. He uses a two-wire
antenna 45 feet long and 35 feet high.

He hears WSB, Atlanta, Ga.; WEAF, New
York City; WHAS, Louisville, Ky.; KDKA,
Pittsburgh, Pa.; WHB, Kansas City, Mo.;
&VG‘?(, chenectady, N. Y. and WHAZ, Troy,
* % %

A SET MADE OF STANDARD PARTS

By purchasing standard parts and connecting
them himself, George C. Morgan of Ozark,
Ala., has built a three-tube set with a vario-
coupler and two variometers which brings in
95 stations and covers the distance between

‘ \V

Los Angeles, Cal,, and Medford Hillside, Mass.
He is fifteen years old and says he did it all
himself. His antenna is a single wire 100 feet
long and 40 feet high. .

WBAP, Fort Worth, Tex., and WHB, Kan-
sas City, Mo., come in loud enough to be
heard out in the street when he uses his loud-
speaker. Others he hears are KHJ, Los An-
eles, Cal.; WLAG, Minneapolis, Minn.; WBZ,
anﬁeld, Mass.; WMB, Auburn, Me. and
PWX, Havana, (:"uba.*

AN EXCELLENT RECORD FOR A SMALL SET

HaroLp J, O'ConnNor of New Rochelle, N, Y.,
receives 21 stations which are over 1,000 miles
away, by using three spider-web coils and one
stage of audio frequency amplification. He
says his set is remarkably easy to tune and
that almost all tuning is done with his second-
ary condenser. He uses a single wire 130 feet
long and 25 feet high for an antenna.

HJ, Los Angeles, Cal, comes in on the
detector alone. Others he has heard are KYW,
Chicago, 1ll.; WKAQ, Porto Rico; WW],
Detroit, Mich.; WSB, Atlanta, Ga., and
WHAS, Louisvill*c, Ky.

- *  x

TO MEXICO CITY ON A DRY-CELL TUBE

BroapcasTinGg from Mexico City in Mexico
was picked up. by Cecil Sanner in Toledo, O.,
before he had been listening in a week, accord-
ing. to his letter which states that he uses only
one dry-cell tube. He uses a tapped coil placed
in inductive relation between his plate and grid
variometers. The tuning is accomplished with
the three inductances and a 23-plate condenser
in the grid circuit.

Other stations he hears are PWX, Havana,
Cuba; WMB, Auburn, Me.; WBAP, Fort
Worth, Tex.; WGM, Aflanta, Ga.; WGY,
Schenectady, N. Y., and WLAG Minneapolis,
Minn.

His circuit is given in Figure 1.
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FIGURE 1

A single-tube circuit that employs a tapped coil placed in inductive relation between
the plate and grid variometers. The rotor and stator windings of the grid vario-
meter are connected wn parallel.
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WORKRITE |
RADIO PARTS
WORK RITE

Hundreds of thousands of radio fans swear to
the truth of this statement. Why? Because
they use WorkRite radio parts and they know 0 ,{ d
that the name “WorkRite” is a guarantee of «F N
perfection. No WorkRite Instrument is offered $& ar

for sale until it has been thoroughly tested not PUBLIC
only by our engineering department but also by APFPROVAL
outside' laboratories and found to be perfect. :
Protect yourself from inferior parts by buying
‘“WorkRite” radio parts all the time.

LIST OF WORKRITE PRODUCTS

WorkRite Super Variometer
Made from fine mahogany. Very sensitive

and sharp to tune............. .. Price, $3.50

WorkRite 180° Super Variocoupler : :

Made from moulded Bakelite. Has 12 taps. . s s
Wound with green silk. Range 150 to 705 WorkRite Resistance Cartndge
MEterS. . . .uuvtvr e innnnnnnn.n. Price, $3.50 Makes your 6 ohm Rheostat work with 15 and

. . i .1 2 e
WorkRite Vernier Rheostat 30 ohm resistance Tubes. 15 or 25 ohms..40c.

50,000 possible adjustments. A turmn of %* Y . .
will clear up @ station. Made in three resist- WorkRite Nonmicrophonic Socket

ances. Gohmsize,...........co0nverns $1.00 For use with UV 199 Tubes. Has a sponge

WorkRite Concert Head Set rubber base. Very efficient...... Price, 60c,
Very sensitive. Try one and see. Price $6.00 . W rkRite Type “A’” Hydrometer

WorkRite E-Z-Tune Dial You need one for your Storage “A’ Battery.
Snappiest Dial on the market. Has a knurled Full instructions with each instrument. Price
flange on the rim for delicate leverage, Price 75¢.  75¢.

WorkRite Transformer. An aircore transformer for use in neutrodync method of reccwmg
Moulded Bakelite tubes wound wnth green silk wire of proper size and carefully spaced, insure
maximum efficlency. Price . . ... . e e e $2.00

THE WORKRITE MANUFACTURING CO.

5525 EUCLID AVENUE CLEVELAND, OHIO
(Branch Office, 536 Lake Shore Dr., Chicago)

| ——

11



Please mention POPULAR RADIO when answering adverlisements.

eleradia

(TRADE-MARK)

Supersensitive Headsets

Accurately reproduce the faintest signals on
either crystal or tube sets and bring in voice
or music with wonderful tonal quality.
Equally satisfactory for local or distance work.

2200 Ohms
$7.50

3000 Ohms
$9.00

2000 Ohms
$6.50

Another
High Grade
Instrument

Has Been

Added to
the Popular

“TELERADIO"”

Line of

Wireless
Equipment

Guaranteed
Electrically
and
Mechanically
Perfect

New Improved
Vernier Variable Condenser

Makes Fine Tuning a Pleasure
All Metal Parts Nickel Plated

23 Plate $4.50 43 Plate $5.50

Lightning Arrestor, $1.00
(Approved Type)

Rheostat (30 Ohms) $1.00

Jobbers and Dealers Write for Our
Attractive Proposition

Teleradio Engineering Corp.
484-490 Broome Street, N. Y. C.

12

JEFFERSON

Amplifying
Transformers

have gained an enviable reputation
for audibility and amplifying pow-
er. In tens of thousands of re-
ceiving sets they are insuring 1009,
amplification—increased range, su-
per-sensitivity, and the elimina-
tion of howling and distortion.

This positive preference rests on the un-
mistakable superiorities of design and
operation which make Jefferson Amplifiers
the choice of discriminating radioists.

FIVE JEFFERSON TYPES

The five Jefferson types meet the demand
for an audio-frequency transformer for
every requirement. In this assortment
you are sure to find the transformer which
will make your set super-sensitive, and
enable you to tune in distant stations with
ease, and freedom from distortion.

Radio Bulletin Sent Free

Jefferson Electric Mfg. Co.
427 S. Green Street

Chicago
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N ideal vacation set may be
built with these units.

No special packing case is re=
quired, owing to the absence of
protruding knobs and smooth
surface of panel.

=

P ‘4 .|' "x:"‘-..l The concave dials, aside from
W "| adding attractiveness to a re-
1 I‘ﬁj- i ceiving set, increase its utility.

——

Descriptive literature on request.

EISEMANN MAGNETO CORPORATION

Wi illiam N. Shaw, President

BROOKLYN, N.Y.
DETROIT CHICAGO SAN FRANCISCO

13
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SPAGHETTI VARIOCOUPLER

You'll Never Regret Buviﬁg

RADIO

'For long distance stations, clear, full-toned
tuning and sheer radio enjoyment you
should select your set from Pearlco Prod-
ucts—offering a wide range of scientific
equipment. '

These molded-in-Bakelite devices couple
rugged construction with excellent range
and capacity. Each instrument is backed
by a factory guarantee.

PIGTAIL CONTACT VARIOMETER

Pearlco Products are sold in the most mod-
ern and reliable radio shops everywhere.

If your dealer can't supply you, write to us.

PEARL RADIO CORPORATION .
1033-35 Race Street Philadelphia, Pa.

T Best IBleapset

HIGHEST AUDIBILITY
PERFECT MATCHING
GREATEST VOLUME

Why Strain Your Ears?

T. 1B. Bl. Headsets reproduce
clearly and naturally. No “Fuzz’’ or
“Tinny’’ tone. Extremely sensitive.

At Your
DEALERS

Aluminum cases—6 Foot cord—Weight 12 oz.
Type6-A 17500 Turns (2200 ohms) Hard Rubber
CPS o W 4. % 8 0 = f 4 @ b s & DG
Junior 16000 Turns (2000 ohms) Composition caps $5.00
If your dealer does not carry them he will order them for you
Dealers and Jobbers write for discounts

THE T. B. B. CORPORATION

DANSVILLE, NEW YORK, U. S. A.

DISTRIBUTORS
The Eastern Specialty Co., Philadelphia, Pa. Donaldson Radio & Service Station, Kansas City, Mo,
(Metropolitan District and South Atlantic States) (Southwestern States)
Marie A. Alvarez, Havana, Cuba (Cuba)

14
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The SP2 Receiver Has “That Something”—

A Receiver that can be demonstrated with a world of satisfaction
and sold. with remarkable ease.

The SP2 is everything the radio-receivér purchaser anticipates
in the ideal set of his fancy.

It brings in the local stations in all the fullness and clearness of
the actual performance of the sender. Stations, broadcasting simul-
tancously, are tuned in and cut out at pleasure, readily and surely:

Noise and disturbance are practically eliminated. The SP2 is
listened to with genuine delight. It givesa QUALITY performance;
the entertainment as afforded by broadcasting stations EVERY-
WHERE—and at its best.

* Long distance stations come in on the SP2 clearly and distinctly
even to the ‘“faintest’ signals that mark the range of a highly efficient’
receiving set. .

~ The SP2 Receiver has an unlimited range and is nationally known
for its compactness of size, elegance of appearance, superiority of
quality and scientific perfection. )

Retails at $100

CATALOG 101A—A complete ca.taloT of radio equipment and valuable
radio information, will be mailed on receipt of 10c in stamps

Distributors For

The SP2 Receiver—
Pathe Loud Speaker—
Amrad—
Cunpingham—
Atwater Kent—
Sleeper—
Reflex Speaker—
Callophone—
Homcharger—
Autostat-—
Radiall—
Frost—
Baldwin-—
Pacent—
. Jansen—
“Dubilier—
EMP—
A B C—
Keystone—
.. Hafnbr— .
and other reputable manu-
facturers.

Dealers and Jobberas write for our attractive proposition

PITTSBURGH RADIO SUPPLY H
963 Liberty Avenue .

OUSE
- Pittsburgh, Pa.

15
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GOOD
RECEPTION
EASY—

SUMMER OR
‘WINTER
—IF YOU OWN
A LEFAX RADIO

HANDBOOK

The man who owns a Lefax Radio H,a.ndbook

of the year. Difficulties disappear readily.
He can take instant advantage of every new
development to improve his set and perfect
reception —because Lefax Radio Handbook
keeps pace with the new developments.

The ONE Best Book on Radio

:':_:.
-
!I
4!
1.
8

LEFAX
NEVER GROWS OLD!

Lefax Radio Handbook is loose-leaf and
every month additional pages are sent out
covering the new developments. These pages
fit the handbook and may be inserted in ap-
propriate places in the handbook thus keep-
ing it perpetually up-to-date! Written by the
two chiefs of U. 8. Bureau of Standards
Radio Laboratory (Dr. J. H. Dellinger, and
Mr. L. E. Whittemore). Get your copy now.
Price, in U.S. A., $3.50 including one year of
the service which keeps it up-to-date.

For sale at all radio dealers and stationers.

LEFAX, INC.
139 S. 9th ST., PHILA., PA.

gets good results from his set at all seasons,
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A REAL PORTABI.E LOUDSPEAKER
Unaffected by Climatic Conditions
NO PART TO BREAK OR JAR OFF
IDEAL FOR
Vacation, Outing or Travel

NO PULP to Crumble
NO WOOD to Warp

NO TIN to Bend
But X .
CASTED ALUMINUM for DURABILITY

Now Equipped With
A TONE REGULATOR

Retail Price $35.00
WILLIAMS RADIO COMPANY

Radio Tone Specialists
1438 Washington Blvd., Detroit, Mich.

, Bent anywhersia U.8, B
.od prepaid on receipt of

SUARANTEED one
or Canad:y l’nml
money order [of 32

d 2¢ at ¢ list
FANS 1 Ra010" BARCAING

i?!'-llllﬂ BARGAINS

17 M LLASNALLE ST-UOHICAGD

~ STANDARD JACKS i
The BARKELEW ELEC.MFG. CO.’

MIDDLETOWN , oOMnt10.
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M GNAVOX

and

ORMI(;A !

THE radio engineers of the Magnavox Company have given their ap-
proval to Formica in the most sincere and convincing way—by using
it exclusively in their apparatus for a long time.

Think over the list of great independent radio manufacturers whose stand-
ing and prestige in radio counts for something, and you will find almost
every one among the regular users of Formica. °

The only reason is that Formica is better looking, more uniform, more
efficient than any other radio insulation of the kind... They have tested
and tried them all and they know.

Your dealer will supply you promptly with a Formica panel
in any of the standard sizes, or in any special sizes.

Dealers: Sell panels in the size your trade demands—not a few sizes that some one

¢lse wants you to carry. You will find Formica sales and advertising support and its won-
derful nation-wide reputation a big help in building up your sales of panels and tubes.

THE FORMICA INSULATION COMPANY
4641 Spring Grove: Ave., Cincinngti, Ohio

SALES OFFICES

50 Church Street. . New York, N. Y. 1210 Arch Street..... 2 .Philadelphia, Pa. 414 Finance Bldg...Cleveland, Ohio
322 First Avenuc., ,Pittsburgh, Pa. 1819 Lyndale Ave,, 8. Minneapolis, Minn. 9 S. Clinton Street ... Chicago, Il
1042 Granite Bldg., Rochester, N. Y. Sheldon . Building. . . .San Francisco, Cal. 313 Title Building . . Baltimore, Md.
$15 Ohio Building. .. . . Toledo, Ohio Whitney Central Bldg..... New Orleans. 47 King Street. ... Toronto, Ontario

Made from Anhydr esins
SHEETS TUBES RODS

17
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AMPL-TONE
PHONES

2200 Ohma—3$6.00

the public may have these EX-
AT LAST’ CELLENT Headsets at a popular

price. Positively the equal of the expensive
phones, for beauty, comfort, tone and durabxhty.

Money back guarantee protects you. “Wonder-

ful value,” “Equal to $12.00 phones” and other

testimonials on file. )

Write for special prices for a limited period
DEALERS: Get in on our special advertising
and extreme discounts. One sample for $3.25 cash.

C. M. FRENCH MFG. CO.
SEYMOUR, CONN

) E Variable Grid Leak

Ammrﬂj IR

RECEIVING SETS AND PARTS

are ideal for summer
use due to their compact

and rugged construc-
tion and the fact that
they are moisture-proof.

Send for the illustrated folder

AtwaTeR Kent Mrc. CompPany
4933 Stenton Ave. Radio Dept. Philadelphia

Akers of
THE WORLD'S HIGHEST GRADE IGNITION
STARTING AND LIGHTING

u The Mar-o

Built to last a lifetime. A con-
servative range of from 3 to 5
megohms. Unmatched in its

. field. Be sure to ask your dealer

u to show it to you.

1 Martin-Copeland Co.

Providence, R. I.

- - U T —— —

RE-ORGANIZED

HORNE MANUFACTURING COMPANY

Now Known as the

HORNE ELECTRIC & MANUFACTURING Co.

will continue the manufacture and sale of
the well known Horne Radio Products
consisting of 50 Radio Devices and will
conduct an energetic summer sales cam-
paign on the following new devices:

“*PORTO-SET," $43.00

(Trade-Mark)

Portable set in leather carrying case for
vecationists, consisting of one stage radio
and one stage audio on single tube, ener-
gized by Aashlight battery.

““VARIO-LEAK,” $1.50

(Trade Mark)

A substantial Variable Grid Resistance
Panel Mounted operated like a Rheostat.

“‘“\VERN!ER CONDENSER,” 90¢

Two leaf type for either table or Panel
Mounting. No moving contacts, .

Write for latest catalog.

Write direct if your dea-
ler can’t supply you.

Horne Electric & Manufacturing Co.

Malin Office and Works
Mercer and Colgate Sts. Jersey City, N. J.

New Englend Factory and Warehouse
54 Old Colony Ave., Boston
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HE man who purchases a Magnavox for its clearness of repro-
duction, finds additional advantages in its use which contribute
greatly to his enjoyment of Radio.
For instance, due to its extreme sensitivity, the Magnavox can
reproduce distant signals which to ordinary reproducers would be
indistinguishable. Ask your dealer for a demonstration.

Magnavox R2 Reproducer and 2 stage Model C Magnavox Power Amplifier
Power Amplifier és illustrated) $115.00 insures getting the largest possible power
input for your Magnavox Reproducer

R2 Magnavox Reproducer with 18-inch 2 stage $55.00
horn: the utmost in amplifying power; 3 stage 75.00
requires only .6 of an ampere for the Magnavox Products can be had from good

fietld . . . . . . . . .. $60.00 dealers everywhere. Write for new bookler.
R3 Magnavox Reproducer with 14-inch THE MAGNAVOX COMPANY

curvex horn: ideal for homes, offices, Qakland, California
EtC. » + + + 4 o « o + o « $35.00 New York Office: 370 Seventh Avenue

MAGNAVOX PRODUCTS

No Radio Receiving Set is complete without them

19
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These leading manufactur-
ers of quality radio sets:
Cutting & Washington
Jones Radio
Cleartone
Zenith — (Chicago Radio
Laboratory)
Midwest Radio Co.
Audiola Radio Co.
Illinois Radio Eng. Co.

and others use

“ALL-AMERICAN”

Amplifying Transformers
Radioc and Audio Frequency

as standard equipment In their sets. This is
reason encogh why eny msn bullding bis own
st should use *"All. American®™ Transform-
sre. The sales of these manufacturers de-
d on the efficiency of thair l|‘ G HE]
__rnﬂd:nco I.he:n hc.“ll'l ** All-A meard-
can®’ Transfoymaers to function an-
der el eondiJonl’u is proof of IIT-r:q?Irl ity of
Instruments.
#l’?' Il.oo. will ATy ﬂ"rrms ?ur! o
O dealer 1] P10 o help you K&
the best ronlhe"rrm your radie set w’e offer
FREE n book of twenty-fire tested book-
ups, Send 2c etamp for postage.

RADIO PREQUENCY
TRANSFORMER

‘w)

AUDIO FREQUENCY
TRANSFORMER

AND
Ragptmrale

e

It’s the contact
that counts

A ocnreful examinstion will show
that each contact in Na-ald anckets
and adapters is of & wiping naturs on
» broad surface, and of sufficient ten-
sion. and so desikned that tension is
permanent. no matier how often the
bulbe may be removed and how much
the connecting prongs in the tubes
vary!

Also it is little reslized that sock-
ota ars being sold which, owing to
faulty choice or control of material,
develop current leakngos from plate
to grid that rob many otherwise well-
made seta of their efficiency. Na-ald
sockots in their design avoid all
thess troubles.

.NA-ALD SOCKETS

No. 490 Bocket 199 tubes. ... $0.50
No. 429 Adapter 189 tubes... .75
No. 400 De Luxe 200 tubes... .75
No. 401 Smal] Spacs. 200 tubes .35
No. 411 W.D. 11 Tube..... .75
No. 450 Two in One
W. D. 11 or 200 Tube... .50
Booklet with diagram of Ha-
zeltine's Neutrodyne Cireust and
other selected circuits, packed
with each Na-ald product.

Alden Manufacturing Co.

Manufacturers of Sockets for
Every Tube and Reguirement

Dept. C 52 Willow St.
Springfield, Mass.
CABLE ADDRESS: ALDENCO

De Luxe Contact

Na-ald De Luxe
No. 400

e Npﬁm _

A

Freshman FIX-O

A Fixed Resistance Leak
Combination—4 in ONE

Freshman Condenser
Leak Mounting Eamiplite
Freshman Fixed Leak 65

SAFE-T HANDLE C

Furnished in any value of resistance _
* from V5 to 10 Megohms ’

Separate Condenser and Mountings. 40¢
Separate Leaks with Safe-T Handle 30¢

At your dealers. Otherwise send purchase ]
price and you will be supplied without further E
charge.

:
(s, Freshman G Inc. | '
aoiol Gondenser IF _

106 SEVENTH AVE,, NEW YORK

Price

Ty TG
L rl lﬁl'h
N

L=

Supreme for Simple
Sets or Super Stations

bakelite-dilectol!

(A Laminated Phenolic’Condensation Material)
‘The foremost radio enginecrs and the wiser amateurs
rely on Bakelite-Dllecto .(xx grade}. .
ts many amazlnghqun ities make It the perfect ma-
terial for radlo panels, bases, frames and variousa insula-
t.lolr} requlretr::ierﬁs.s - snd 8L ' O . ere—
n the U, 8. Nav, .
and SATISFYING, | oY 8nd Slenal Corps nine ¥
A::ly electrical man c¢an get B D X X for you, shaped
and drilled. Demand it for best reaults.
THE CONTINENTAL FIBRE CO.
Factory: Newark, Delaware
Dealer Service from;
New York, 233 Broadway
Pittsburgh, 301 Fifib Ave.
Chicago, 332 S. Michigan Ave.
San Francisco, 75 Fremont St.
Los Angelos, 411 S. Main St.
Seattls, 95 Commecticut St.
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Be a Radio Operator
a Larn Big Money

See -the World
W Without Expense

: rl"-': %

An Operator
B on One of =
§ Our Ocean
Liners

Learn at home to fill
a REAL position in
the world’s fastest .
growing industry!
Hundreds of big pay
jobs waiting for
trained men.

How often you've dreamed of travel—of being able  assea. In case you want to give up the sea, you have a
to talk from experience of the gayness of Paris, the wonderful opportunity of stepping into a splendid land
splendor of a Mediterranéan sunset, the quaintness of position—operator at a land station, at a broadcasting
_a Chilean village, the poverty of Oriental settlements,  station or any one of hundreds of the more tmportant
‘the antiquity of Egyptian landmarks—these and a  big paying positions in radio. The splendid training
thousand other interesting scenes you’ve read about or you receive in qualifying as an operator will bring big

seen in movies. - money to you no matter where you decide to settle.
Now you can see the world—not as a hurried tourist

who sees little and feels nmhiqg, but with comfort and Send for New Booklet

quietness, and earning splendid money all the while.

Eg:efiaal:l b;ofl%uoﬂl?r ;tm}:o:;; ogea algo?:n(:ﬁi:?:‘ﬁ% I:h: dustry. Scnd-fc’)’r new illustrated booklet “Your Oppor-
native characteris:tics of the Chinese coolie as the UMty m.Radx.o w.h'Ch descrlbeq in detail the glorious
Spanish peasant; you can in truth be a real citizen of opgortumt:e; '"ﬂ.th's field. Radio callst}):ou fr:m mig
the world, enjoying experiences rarely granted to men. 2M¢ $¢% and offers you more money than you cou

possibly earn in other fields.
A Splendid Education ; Write now for this interesting booklet which tells

: . you how you can become an operator or qualify for

The Life of an Officer any otheryof the better positiong in radio. th will be

You will find that travel affords a splendid education. sent to you without cost. Mail coupon for it NOW.

In your travels about the world you will learn much. National Radio Institute, Dept. 32-H, Washington,
You will meet the world’s greatest variety of peoples. D C.

Learn more about this world’s fastest growing in-

On board ship you will come into contact with the e e ————————— e e e e

wealthy traveling public and the prosperous, active - NATIONAL RADIO INSTITUTE

business class. In port you will be free to roam around Radio Headquarters

and to explore all the interesting points both in the PlDept- 3%; .Walhilftston. Bi C"'Y e
i €a me your [rce our riunity in adio

scaport towns and the surroundmg country. dcscrib'i:g';l:)ur Ho’:'ne Studyccaoug which willpggalify me to become

You travel in real style. On board ship you enjoy  a Government Licensed Operator for land or sea positions.
all the privileges of an officer. Your work is most
fascinating. Messages to all corners of the world pass
through your fingers. You occupy a position of great
responsibility, a position which gives you a fine chance
to make valuable connections In case you ever want to Addl‘e‘“. I I
give up the sea and settle down.

‘Radio operators are in big demand on land. as well iy
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The C-H Radlo Resistance Unit attachel
instantly to your presentrheostats for ¢on-
trol of the A" type tubes. Saves the cost
of new rheostats, as well as the trouble of
rednlhng your panel Buy one with each
new tube and enjoy better reception to-

More than one-

nlght “Price 25¢ at dealers evérywhere. halfmillionC-H
THE CUTLER-HAMMER MFG. CO. Rcﬁ;mrm

Milwaukee, Wisconsin

CUTLER- HAMMER

otoco

TRADE MARK REG. U. 5, PAT. OFF.

**Built First to Last’’

TheAudio Frequency Transformer
that Combines ALL the Essentials

for Complete Satisfaction.

Cotoco Transformers afford all the ideal features
listed below and besides are of unusually hand-
some appearance.

1. High Amplifi-
cation. -

2., Minimum Dis-~
tortion.

3. Low Interstage
Linkage.

4.Convenient
Mounting.

5. Compactness.
Sold by Reliable

Dealers Every.
where.

COTO-COIL

CO.

Promlence,R I
Pacific Coast Branch, 329 Union League Bldz., Los An'elu

LOOP AERIAL $10.00

Ligm—Subet.anthI—Emclent——Dlrect.lonal
4 Inch molded dial-detachable.base.

.« .Hartman loops stay taut and true,
333¢ 1. wlile—303¢ o BIEE—15 turns—4 In. dial,
Write for bulleting on Hariman Radio parts.

THE HARTMAN ELECTRICAL MFG. CO.
Mansfield, Ohio

22

INSTRUMENT

MAKERS
DEPENDABLE

{ﬁﬁ}rmmn
SINCE 1909

PRECISION HIGH EFFICIENCY

CRYSTAL SETS

Guaranteed to receive local broadcasts with vel-
ume and clarity equal to any sets manufactured

FAMOUS TESCO RADIO

F R EE Crystal Set (Shown in Cut)

To introduce the wonderful T-B-H radio headset §
we will give absolutely free of charge, the most
efficient crystal receiver on the market.

Send $5.00 for the headset and get this instru-
ment free. Money refunded if not absolutely
satisfied.

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

Volume
(- Selectivity
§ "Tonal Purity

Amplifying Transformers ‘T'he latest Thordarson developments in

Price, mounted only:ﬁ4 audio frequency transformers and variable
6 to 1 ratio transformer .50 3 s
itk T condensers provide the experimenter and

3% t0 1 ratio trans{ormer $4.00 amateur with a positive means to 1ncrease

(with Blue Label) the range, selectivity, and volume of
broadcast reception. Distortion and internal

interference are entirely eliminated through exclusive Thor-
darson scientific principles, constant supervision and tests at
every stage of manufacture and assembly. Local stations and
stations broadcasting simultaneously are tuned in or out at will.

Thordarson Built the First
1,000,000 Volt,25Cycle Transformer

He has also constructed mammoth trans-

formers for central stations and leading

Universities of the United States. No

one man is more responsible for the

present day efficiency of commercial’

A. C. transformers than he and that

same genius, and 28 years of practical Variable Condensers
experience has developed audio frequency 13 plate .00025 M. F. . $2.00
amplifiers and variable condensers to a with vernier, knob and dial 3.50
degree of efficiency never before attained 2:5;‘:':,;32'05&::;‘5 wd dial ‘24:(5)8
by any manufacturer. A folder describing 43 prare 001 M. F. .  3.00
their specifications will be sent on request. with vernier, knob and dial 4.50

Sold by all forward-looking radio dealers

ORDARSON

E
Huron and Kingsbury Streets - Chicago
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Two ways to
better summer
reception

DURHAM -+ DUBILIER

Finger-tipadjustmentofgrid
resistance, accurate value
and sturdy design of con-
denser—these will hold your
tubes to quietest operation
thru summer static noises.

Resistances:

No. 101 —to § megs.
No. 201A—to 10 megs.

Condensers:

00025 mid.
ooos0 mid.

Your dealer has them for $1.10
Durham & Co., 1936 Market St., Philadelphia

DURHAMVariables
High Resistance

Dealers:—Here's a number that will boost your whole line.
For it keecps sets working through the summer months.

A perfect plug for
every radio requirement at
a price which enables you
to have one on every phone
cord. Just oneof the many
PACENT Radio Essentials

affording you more efficiency, conven-
ience and enjoyment from your radio
equipment.

Don’t Improvise—*“PACENTIZE”
Write for Descriptive Bulletins (P-8)

PACENT ELEcTRIC CO., INC.
22 Park Place New York, N. Y.

Pacent

RADIO ESSENTIALS

Stops Interference/

JoEx A. BURRICHTER, 207 E, Ohlo Street, Indianapolis, Ind., says:

My get i3 about ten blocks from one of the local stations and when
they started broadcasting, it meant that ended everything for the
evening. After your Wave Trap was Jnstalled, they were tuned
out completely.

Hed e ted with the approach of warm weather to take down my
set until next fall but while other local “’Listenera In" are almost
entirely cut off by STATIC, Y am enjoylng the Drograms just as
much a8 in the cold months. -

Have covered distances that heretofore have been Impossible and
really conalder the Wave Trap the greatest Invention since radlo,

Use the "FERBEND WAVE TRAP" for real results.
THE ORIGINAL WAVE FILTER

. SOUTHWATER. ST.
C€HICAGO

Circular on request

O e e P P Pt P W

24

or WD.11 {ubes-

Standard, threaded rubber, Willard’s,
specially adapted for use with W. D.
11 tubes. Supply current at 2 volts
to one W.D. lf tube for 210 hours on
a single charge. Rechargeable. Brand
new, size 4x514x7 inches—Chi-Rad
guaranteed.

2-Volt Willard Charged . . $7.50
2-V0lt will"d Dl’y F I T I I 6-50 J

These same Willards can be adapted
to deliver 8 volts for pure D.C. for
C.W. Transmitters. Better than a
generator because no filter is neces-
sary. Much less expensive.

In lots of 40 (320 volts) $160.00

(Better prices on larger quantities.)
Specify dry or charged when ordering. i

Chicago Radio inppm'ﬂiusfu.

415 5 Deavborn 5t Ehicugﬂ.m.
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Use a Selective Condenser
but a Non-selective Transformer

_Good quality demands equal amplifica- A selective receiver is now a necessity.
tion for all frequencies within the voice The new wave length allotments to broad-
range. The 3.7 to 1 ratio of the type 231A casting stations have helped to reduce inter-

amplifying Transformer gives maximum

B . .. B, h 7' ference, but the large number of broadcastin
amplification without distortion, in multi- : ge &

stage as well as in single stage amplifiers stations and the fact that the available band
High ratio amplifying Transformers are of wave lengths is limited, render a selective
selective—and selective transformers have a  Condensér a necessity.

resonant peak that causes serious distortion. For selecrivity, -sharp tuning and fine

Confine selection to the Condenser. adjustment, use a General Radio Co.’s type
The General Radio Co’s type 231A 247, 500 MMF geared Condenser.

Transformer is suitable for use with UV-201A, Type 247 supplied mounted or unmounted,

201, 199, WD-11, 12 and tubes of similar

plate impedance with or without gear.

$5.00 $3.25 to $7.25

At your dealers, or "direct dfrom us: Two_educational folders,
“Quality Amplification” and “Quality Condensers.” Ask your
dealer or write us. Send for free kadio Bulletin 914U.

General Radio Company

. Manufacturers of Radio and Electrical Laboratory Apparatus
Cambridge : Massachusetts

5420

25
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¥ No blast or distortion. Its ex-
clusive Pat.ented feature — the

adjustabie, double diaphragm—produces
the radio programs in thelr original
naturalness. uneable to your set and
receiving conditions.

Let your ears he the judge. Hear tho
Atlas Am‘l%litone at your
dealer’s. tite for interest- 2 5
ing booklet "B.""

Letters from Users Requested
Qat have you accomplished with your

-\ Atlas Amplitonc? Tell us about {t.

Storage “B” Batteries give
long service at low cost

Alkaline type, will not sulphate or buckle.
Life unlimited. Not harmed by short-circuit-
ing, overcharging, or standing idle. Panel
switches afford single cell variations. Easily
re-charged from any 110-volt A.C. line by
means of small home rectifier, One charge lasts
three to six months in detector plate circuit.

Prices without rectiiier: Piain (With Panels)
16 cell 22 volt....... $5.50
24 ceal 32 volt....... $7.25 $11.75
3G ced 4B wvolt. ... ... $9.50 $14.00
50 cell €8 volt. . .. ... $12.50 17.00
78 cell 100 volt.. . .. ... $17.50 22,50
108 cell 145 volt. . ... .. $23.50 28.50
Unmounted rectificr. ... $1.00
Mounted rectifier. . .. .. $2.50

SATISFACTION GUARANTEED

All batterles are sold w'th the privilege of recelving your
money back If oot gatisfird within a 30 ‘day trial. ‘Write
for full information on A" and "'B’' Batterles,

KIMLEY ELECTRIC COMPANY, Inc.
2667 MAIN STREET BUFFALO, N. Y.

Warren Radio Loop,
cut away to show
construction

Enjoy Your Set 'e
All Summer

No Big Aerial Needed

TAKE down your clumsy, dangerous, static attractiog

acrial and substitute a Warren Radlo Loop. Flat
as an atlas. Smallest size will At inside your set, mak-
ing it easily portable. Get the radio programs out of
doors. wherever you go, this summer with a Warren
Radlo Loop. Sold by wide-awake dealers everywhere.

A TYPE FOR EVERY SET
AT THE BEST DEALERS

TYype A-737 (80:1-700 meters) 6 Inchea aquare—non-dirsctional........ 10

Type A-7236 (176.1000 moters) 6 inchen nqun.re-non-directionnl.....;lz
ype B-2537 (800-700 metorst 18 inchen square—directional_,........
"Type BL-2520 (200-13,000 meters) with honeycomb coil. 18 inches

squara~directional. ... T T $25

Send for Bulletin 1-102

V-DE-CO RADID MFG. CO., Ueot. F, Ashury Park, N. J.

This “UNITED”
Audio Frequency
Amplifying
Transformer

is a little “gem"” of radio
engineering — magnetically
shieided. Ratio 5 to 1—a
wonder-workerin producingloud, clear-toned sig-
nals, from any distance. At your dealer's, $4.50.

“United” Variable Condensers have a
new vernier dial assembly, original with us, that
makes fine tuning a joy.

43 plate. .$6.50 11 plate..$5.50 3 plate..$4,75
23 plate.. 6.00

5 plate.. 5.00 Postpaid

Vernier alone; can be attached to any $250
plate condenser by drilling one hole e

Show this ad to your dealer and
ask him to sup(pl{‘ your needs at the
above prices. If he cannot da so, re-
mit to us direet, under our money-
back puarantee and give us name and
addresa of dealer you wieh to favor.

UNITED MFG. &
DISTRIBUTING CO.

9705 Cottage Grove Ave,
Chicago, 1IL,
New York Office:
50 Church St.
New York, N. Y.
San Francisco Office:
709 Mission St.
San Francisco, Cal.
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14" Horn, for the Home $30

21" Horn, for Concerts $35

Comes Complete, ready to attach
in place of headphones

JOBBERS w:ll bessif‘:lt xﬁsIIEtﬁ

full privilege of return.

DEALERS Write for full descrip-
tion of the GERACQ

Line and prices.

RADIO AMPLIFIER,

Completes
RADIO

MUSIC MASTER brings you full enjoyment
of things broadcast.

The warm, human tones of the ‘cello, for ex-
ample, are revealed through MUSIC MASTER
with all their expression and delicate coloring—
only audible when the musician himself plays.

MUSIC MASTER does not influence the
music’s original quality but simply diffuses it in
its true brilliance and richness. No tone-twisting!

A radio revelation! Allow your dealer to dem-
onstrate MUSIC MASTER to y0l‘1 SO you may
make comparisons. This test never fails to
establish MUSIC MASTER'S pre-eminence.

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

CHICAGO

PHILADELPHIA

S. W. Cor. 10th and Cherry Streets

e T e e e e e e e )
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Patent Applied For

THE FAVORITE RADIO CABINET makes a Ligh elass Radio
Ingtrument.

1t operates any good hooksup,

With one vacuum tube it operates a loud Speaker.

No loop, no asrial, no ground, or other attachments necessary.
It filis all vacancies.

THE FAVORITE has won the heart of the nation.

Everybody who see it, want one and those who bave the price,

buy one.

Yt. ia & beautitul plecc of household furniture and adds to the
appearance.of the finest home,

A FAVORITE In operation on the floor of a dealer attracts ail

the attention of his customers.
wnite for descriptive matter and prices.

Manufactured by
G. A. BARTHOLOMEW
409 Guardian Bldg. Cleveland, Ohio

RHAMSTINE™
Victophone

Complete
with
cord

The quick popularity attained;by the Vie-
tophone attests both the real need of a qual-
ity receiver built specially for use with the
phonograph and the unexcelled tone and
volume of this latest product of the Rham-

stine* shops.
Youw’'ll like your Victophone.
Manufactured by

J. THOS. RHAMSTINE*
2162 E. Larned Street [Detroit, Mich.

*Makera of Radio Products

Coils and mountings
licensed under DeForest
patents

Insist
on
the

Genuine
Ask

(s 1 ?? Radio friend why sets using
Your ()ld l-uner Honcycomb Coils are best.
Then gsk your desler for Branston Lateral Wound Honey-
comb Inductance Coils and Coil Mountings.
Branston Coils are protected from injury and can not come
loose from mountings. Positive contact assured. Gusaranteed
uniform maximum inductance with minimum distributed
capacity.
Send 2c In stamps for Serles 1 ""Hook«Up' Circular showlng five good
Honcycomb Coll hook-ups and Catalog of Famous Branston Radio

materials, Write today. ive us name of your Radic Dealer. If
he can't supply you, let us know.

Chas. A. Branston, Inc.
811 Main St. Buffalo, N, Y.

In Canada—Chas. A. Branston, Ltd.
Toerontoe, Ont.

In the new Cockaday
circuit, note

ho AMERTRAN

It is also the stand-
ard audio transformer
for the best NEU-
TRODYNE and RE-
FLEX circuits, Its
use is not limited to
any particular audio
circuit or with any
particular tubes.

For pure tone qual-
ity with maximum
volume, The Amer-
Tran audio trans-
former has no equal.
Turn ratio, 5:1

Amplification ratio is from 30-40 times
audibility in a flat-top distortionless curve.

Price §7
Ask your electrical
dealer, or seat car-
riage charges col-

lect. (Wt. I1b.)

American Transformer Company

Designers and builders of radio
transformers for over ‘20 yeors.

175 Emmet St., Newark, N. J.

— —F
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- .

Bed-time Sm,.-& S e

= FELTY
------
-

sﬂeather Report

Picking your program with a single circuit receiver is a whole lot
like playing blind-man’s buff. You're not sure what you’ll catch—

nor how long you’ll hold it.

In the midst of the entertainment you selected some other broad-
casting station is quite likely to cut in and spoil the fun.

Selecting your radio equipment with your eyes open avoids this
nuisance of jamming and scrambled messages.

Any radio-wise amateur will tell you that there’s no comparison in genuine
satisfaction between a single circuit instrument and the Paragon three-circuit

feceiver,

PARAGO

Reg. U. S. Pat. Off.

RADIO PRODUCTS

The amateur will tell you that the
Paragon three-circuit receiver, because
of its great superior selectivity and
sensitivity, can pick and choose be-
tween broadcasting stations of about
the same signal strength with less than
one per cent differential.

This means that with a Paragon re-
ceiver you get what you want when you
want it—complete messages and clear
music from the station you tune in on,
without interruption and jamming.
Until you have listened in with a
Paragon three-circuit receiver, you
cannot guess the real pleasure and fas-
cination of radio.

Also Manufacturers of PARAGON
Radio Telephone Amplifier
Tranamitters Transformers
V. T. Control Units Control Dials
Rheostats Amplifiers
Potentiometers Receivers
V. T. Sockets Switches
Detectors Variometers

Long before broadcasting popular-
ized radio with the general public,
Paragon equipment was the choice ofthe
experienced amateur. He will tell you
today that if you want quality and satis-
faction, Paragon Radio Products are
the best and safest buy on the market.

An illustrated Catalog of Paragon
Radio Products Is Yours For the Asking
DEALERS—The Adams-Morgan Company
has an interesting proposition to make to repe.

utable radio dealers who believe in quality
merchandise. Details on request.

ADAMS-MORGAN COMPANY
20 Alvin Ave., Upper Montclair, N. J.

Type RD-5 Regenerative Recelver
and Deu:ctor—S']ls

Type A-2 Two-Stage Amplifier—$50.00

(Licensed under Armstrong Patents.)
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Your Choice!
—for Only 22 Cents in Stamps!

Hundreds of reliable hook-ups and circuit
diagrams—practical hints and handy knacks—
money-saving tips and pointers on how to make

and improve your own sets.

Take your pick

of all this authoritative information on radio!

PERHAPS you haven't realized what a tremen-
dous amount of information is available in the
back issues of PopuLar Rapio. Since the first
number was published, May, 1922, literally hun-
dreds of requests have come to us for these valuable
back issues of PoruLar Rapio which contain so
many practical hints and worth-while suggestions.

There are still a few copies left of each of these
back issues —with the exception of January, 1923.
While they last you can take your pick of them at

only 22 cents each, to cover cost and mailing.
Here's your opportunity to complete your files of
PoruLar Rapio and to add to your store of in-
formation on just the subjects which interest
you.

Glance over this partial list of coiitents of each
issue. Then tell us which ones you want, enclosing
stamps, check or- money order to cover your re-
quirements. Our stock is getting very low, so don’t
delay taking advantage of this offer! )

May, 1922

—HarncessIng wayes to wire,
—How tomake arid install your own Recelv-

ing Set.
—How to tune a Regenerating Recefver.
—S8ymbols that helg in reading {dlagrams.
—How to make soldered connections.
—How Radio waves are sent and received.

June, 1922

—Wireless that we can see.

—Can we talk to the dead by Radin?
“_How to use your Radio Set in summer,
—How electricity is gene:;at.ed.

—Tones that do and don't broadcast.
—How to make & simple tube Recelving Set.

July, 1922

—Stelnmetz on clher waves,

—How to learn the code,

—How to make & two-circuit Recelving Set.
—H‘g high frequency Currents are gener-
ated.

—Pointers for preventing Interference.
—How to make a logse—Coubler coll.
—How t0 use your PhonograPh 85 & loud
speaker,

August, 1922

—How machincs are controlled by Radio,
—low Radio circuits are coupled and tuned.
—What "call letters’’ mean,

—NRadio on Your pleasure boat. )
—How to make & variable condenser,

—The foolish fear of lightning.

September, 1922

—How %0 build the Armstrong Circult
Recelver,

—I1iow the Vacuum Tube works.

—A Tesonance wave coll for reducing static.

—How to make a rotary blate condenser.

—The simplest recelving antenna.

October, 1922

—How t0 make a spider-web tuner,

—How the crysta) detector detects.

—How to make your own grid condenser.

—Don'ts for io fans.

—How to use & Regenerative Sct as a
transmitter.

—How to restore worn-out crystals,

November, 1922

—8&ir Ollver Lodge on ether waves.

—How to add & Vacuum Tube to your
crystal set,

—Tricks with high frequency electric current.

—The moat poPular transmitilng serial.

—RIght and wrong ways of adjusting the
Regenerative Receiver,

—How to mako a novel varlecoupler.

December, 1922

—Radlo on ¥our motor car.

—How t0 select the best coll for your set,
—How t0 make and use & loading coil.
—How the Vacuum Tube detects,

—A Recelving Set that takes notes,

—How to e 8 series-antenna condenser.

January, 1923

(This issue, In which appeared Mr. Cock-
aday's 1ull description of his "“DX" Re-
generative Receiver Is completely exhausted,
A circuit diagram of this 3-Circuit Tuner ia
found, however, in the Question and Answer
Department of the April issue, 1923.)

February, 1923
—20 tips on tuning.

ofiman meéasurément charts.

1 use a “hard” or "“soft'’ tube?

— A novel tuner for shulting out Interference.
—How the Audio frequency amplifier works,
—Polinters on aerials.

—How to add an Audio-frequency ambplifier.

March, 1923

—Making moving pictures talk.

—A Recelver without batteries.

—What really guldes Radio waves.

—How 10 get the Freat.est. eMciency out of
your io circunita.

—How to.make & one or two-step Audio-
frequency Amplifier,

—How to make 8 Multi-Layer Coll.

April, 1923

—FEther waves and the Elnstein Theory.

—Ht?ow t0 usc Regeneration without Radi-
ation.

—-_chvl to make a crystal detector from &
]

—lggg the Vacuum Tube detects and
rectines.

—How t0 make a simple single tube Re-
celving Set.

May, 1923

—Four ways to get good modulation.
—HRow the Radio frequency amplifier works,
—A simple buzzer test.

—How to make a light contact detector.
—How to bulld yolur own wavemeter,
—How to build the Cockaday 4-Circuit Tuner.

June, 1923

——gow to usc your Radio S8et on your vaca-

on.

—How the microphone transmitter works.

—How to build & good single tube recelver,

—How to make & crystal detector stand.

—How to determine the constants of your
antenna,

July, 1923
—{!ov:" to install your Radlo Bet on your
oat. i
—The ratlo In glze between your antenna
and your coil.

—Useful facts about ear-Phoms.
—How to make a dry-cell tube Regenerative

Set.
~-How to keep up your storage batiery.

POPULAR RADIO, INc.

9 East 40th Street

Dept. 84
30
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T
.

AT THE CAMP g

IE&ZER i

AUDIOP {ONE

BES.AA FAT pEFoE

AUDIOPHONE AND CANOE
both go to camp

Light in weight and
easily assembled or
dismantled without
tools. Doesn’t re-
quire any battery.
The tone quality is
exceptional and will
built will be wel- give enough volume
come in any camp to entertain the
outfit. The AU- Bristol AUDIOPHONE made whole camf) party.

in two sizes—

DIOPHONE JR. Audiophone Sr.

Nobody wants to
wear head phones
during hot, stuffy
weather. A small
efficient Loud
Speaker ruggedly

S, . Dilmvo'rloir I‘:ft l'iooru, lsdint:hu See it at your deal-
is just the thing. : Price, $32.50 ers or write direct.

Audiophone Jr.
Diamater of horn, 11 inches
— " ng"ht. 7 pounds
Price, $22,50

Bulletin 3006-L describes them.

THE BRISTOL COMPANY
'~ Waterbury, Conn.

BOSTON NEW YORK N PHILADELPHIA PITTSBURGH DETROIT
CHICAGCO ST. LOUIS SAN FRANCISCO
. -
T e T Tt e
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- CHARGES RADI0 “A’* & "B & AUTO STORAGK
- BATTERIES at HOME Overnight, for a Few Cenl
From Any 100 to 130 Voit 60 Cycle A. C. I.amg Sockel

All TYPES But “B” F-+ AUTOMATIC MAGNETIC “TAPER CHARGE DESIEN made BATTERY CHARGING POPULAA
Charge AUTO Eventually You Will Buy An F-F CHARGER & The Sconer You Buy Dne: The More You Save., A-b
Battorias * w Charges All 6 Voit & up to 120 Voits 01 *B** & Loud Speaker Storage Batteries In Series tnductively
Overnight - 1 At Home Overnight. Disconnecting & Multiple Connections Unnecessary. Charging Circuits Separate,
Right in | R I No Chance For Grounos, or Short Circults. Nothing To Slop Over, Be Filied, Burn Out, Need Attentios
Your CAR Or Cause Trouble. infusible Rectiying Brushes Malntain Constant Efficiency Uninterruptedly.

COMPLETE PORTABLE AUTOMATIC. No Skill Required. ANMETER eifminates Guess Work

s £ Nothing Like it Made. Lasts A Lifetime. Screw Plug in Lamp Socket: Snap CLIPS on Battery Terminals,
L Turn Switch & Battery Is Charged in Morning. Charged Batteries Mean Fewar Expensive Replacements

. | it Costs Less To Buy An F-F CHARGER Than To Be Without One. INSIST on The F-F CHARGER

| Bullt By A Mastar Of The Artin 7 TYPES. Thousands Seid Make Possibie These POPULAR PRICES:
t Type 6 charges 6 Volt Battery At & amperes $15  Type 12 charges 12 Voit Battery At S amperes 315
= TypeBehargesRadio' 8’ BatterlesUpto 120Voits$15 ype A-B is Combination 016 & B 324
oo, Type 166charges6VoltBatteryAt12amperes$20 Type1612charges12VoitAt7amps$20
=\ i Type1626 Isa Combination Of Types 166 & 1612 and Charges Both 6 & 12 Volt Batteries $28

: !;...‘,..i-'u"':' 5 Types B &A-Bare RADIO Speclais. Types 166, 1612 &1626 are For Heavy & Rapid Charging.

) ; SHIPPING WEIGHTS Complete with AMMETER & BATTERY CLIPS 11 to 15 Ibs.
w0ty ==t PURCHASE from DEALER: Mall Check, or WRITE us to Ship TYPE desired C, 0. D,
ORDER Now, or WRITE immaediateiy for FREE Desctiptive CHARGER Bulletins 44 & 44A,

CHARGES

RADIO & AUTO BATTERIES. FRANCE MFG- co-, CIG\IeIand, OhiOa

iz, We are orlginators of the | |
o I, only knockdown port-
able loop aerfal. Con-
.», ~ tents: wire, binding
z=s  posts, wood parts

e and instructions - . .
B on how to as At this low price you get the efficiency of a $50 set. It

1s a two tube radio frequency receiver—picks up stations

o

’ semble and op- 1500 mi e
A miles away under good conditions—everywhere—
“# erate. By mail any time. This outfit can be operated with a dry cell

e
AAEEE 100 extra. or storage battery. Cabinet is of solid mahogany and
f% We also manufacture workmanship the finest throughout. Order direct or
iy
-
Ri

the popular send for new Bulletin.

itter Grand Crystal Set §3.50 %éﬁﬁgimzzgzg,ézggmﬁ; bt il
RITTER RADIO CORPORATION
232 Canal Street, New York City THE MIDWEST RADIO COMPANY
812 Mailn Street Cincinnati, Ohlo
' |
POSITIVE RESULTS
I are being obtalned by t}utygsands of satisfied w H Y P A Y M 0 R E
usefs of the GENUINE TURBES
EASTERN COIL SETS W. D11 UV-199
for the =G 5 9 -
COCKADAY CIRCUIT W.D-12 J. UV-201A
ok G e S| et IAIng this cirelt mare pop. All New. No Stamps. Checks. C.O.D.
Joudness of retenTion A0 e B aicarucss Sud Send for our new price list
ln%{lnterterence. etc., are aliminated, with hundreds of other items.
ade as per specifications of Mr., Cockaday, using No.
18 wire with D coil bank-wound, | Save money. Order from us.
ol s e el Erice 82,78, | free with .
mﬁaﬁtﬁ:;u;iled. Dezlers eommunlca(t;e. T Cut Rate Radlo Co.
RADIO MFGQG. N
22 wa PASTERN L LA i | P. 0. Box 472 Newark, N. J.

GIVE YOUR CRYSTAL SET A FAIR CHANCE

A Crystal Set, when properly equipped, is the ideal method of radio repro-
duction—clear, musical, economical. But the best crystal set ever made
will not reproduce properly with a poor crystal.

M.P. M. (MILLION POINT MINERAL) CRYSTAL

bas made the Crystal Set successful. Unsolicited testimonials are con-
stantly being received, reporting records up to 1200 miles. Don’t discard
your Crystal Set until you have given “M. P. M.” a trial. .

Send 25¢ and name of your radio dealer for sample unmounted crystal.
35c for mounted. Insist upon M. P. M,

M. P. M. SALES CO., Dept. PR, 247 So. Central Ave., Los Angeles, Cal.

°|
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The new Crosley Duostat
universal duo-wound rheostat
for all makes of tubes is sold
separately from Crosley radio
sets if desired, complete as
shown in the illustration
shove. Price—85c.

adio Products
al'é
soMuch Better

Y perfecting the new Crosley Duostat universal ilament
control rheostat, the Crosley Manufacturing ‘Company
has made giant strides in bringing within reach of all,

the true reproduction of signale from the air. This rheostat
(patent pending) properly controls all makes of tubes, in-
cluding the new “A” and 199 and makes Crosley instruments
even more efficient than ever befere because of the:
1. EmMcicnt, smooth, uniform control of all tub2s duo-wound
to low and high resistance 10 to 20} ghms.

2. Plunger type contact actuated by a speclsl gpring, insuring
uniform pressure at all times.

3. Spring washers producing uniform tension.

4. Positive rugged stoD at scro resistance or ‘on” position,

5. Circult interrupted at “off** position.

6. Resistance material having rero temperature co-eficlent.

7. Windings protected by o black raoulded shell of high heat
Insulating ‘material.

8. Electrical connections substantial In construction,
9. Decslgn of parts to prevent warping. |
10. Extremely low operating temperature with all tubes.
The outstanding performance of all Crosley instruments is
due to the effective co-operation of the new filament control
rheostat with the other parts.
For Sale at Best Dealers Everywhere

Write for free Catalog

CROSLEY MANUFACTURING CO.
816 Alfred Street Cincinnati, Ohio

New York Oftice, C. B. Cooper, 1803 Tribune Bldg., 154 Naasau St,
Roston Office, B. H. Smith, 920 Blue Hill Ave., Dorchester.

Sll}zl?ago Office, 1311 Steger Bldg., 28 E. Jackson Blvd.. R. A. Stemm.

Philadelphia Office, J, H. Lyte. 65 North 634 St.
Rt Louis OfMce, Robt. W. Bennett Co., 1326 Syndicate Trust Bldg.

Crosley Radio Receivers have
& universal appeal. The
Model X pictured here is the
last word in efficiency. It
sells at $55 in spite of its new
features and advanced manu-
facturing cost.
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NATURE

has given us many things to

admire and use. But 1t re-
quires “man made’’ devices
to manifest the greatest ‘won-

ders. For instance, RADIO.

In the Service Radio receiving
set beauty and utility are exem-
plified in their highest form.

It adds beauty to your home
and enjoyment through its loud.
clear reception of distant music,
speeches, etc.

The story of SERVICE RADIO
will be told serially in this pub-
lication—or, if you prefer the en-
tire story, write us for booklet,
“The Story of Service,”

SERVICE RADIO SETS

are simple to operate. They
are made by a new concern
composed of engineers and
executives who have been
connected with the most
progressive producers,

Dealers: write for prices,
terms and territory. Dealers’
nammes will be published in
our advertising.

“This Is a TELEFORCE Product”

SERVICE RADIO COMPANY

4727 Montgomery Road
NORWOOD, O.
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_MakeJour.Set TheSensation
' yozz{};éwn !
Wi

=DIDIXR

Can be attached to any set, operating
head phones or loud speaker,—crystal
or Vacuum Tubes,—Loop, Plug or
Outdoor Aerial.

Send your name, address and type of
set on a post card for details.

Selling like wildfire, so act promptly.
Orders filled in order of receipt.
WILLART SALES COMPANY

Worlds Tower Building
110 West 40th Street New York City

Just In Time for

All of the New Circuits
B-T Universal

Vernier Tuner

Replaces
tapped coils and
switches in the
Reinartz and
Ultra  Audion
Circuits, and im-
proves reception
wonderfully.

Takes the
place of wvario-
coupler in regen-

2 . oY, e e O
eraiive cireuits ¢ yrpNTERATUNER
provement in Price, Postpaid, $5.00

results.
Gives very fine vernier control when used asa
variometer,
Adapted equally to all the old and new circuits.
Ask your dealer or remit direct, sending dealer’s

name.
FREE Photo diagram of new B-T Reinartz
hook-:lp. end 2¢ stamp or postage and
er.

name of your de

Bremer-Tully Mfg. Co.

534 Seuth Camal St
Chicago

=i
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. RADIO SERVICE, Inc.

s~{;riffin

41 West 43rd St., N. Y. City

A. J. HAYNES
Assoc, Institute of Radio Engineers

R. HAYNES has made many

notable contributions to radio—
among them the now world-famous
Haynes Circuit. In this cireuit Mr.
Haynes answered for the first time in
the history of radio the insiatent de-
mand for extreme long distance range
at a reasonable cost. Emplowing only
well known and proven principles of
radio, but in a combination never be
fore used, he has secured a most re-
markable degree of selectivity and
simplicity in operation.

Mr. Haynes’ circuit has met with the
enthusiastic approval and endorsement
of the country's leading experts and
amateurs. It is the first circuit on
which any designer has been able to
give an unqualified promise of 1,000
miles range.

Radio enthusiasts will find Mr.
Haynes’ booklet, describing his own
personal receiving set, of abmaching
interest and extremely helpful. Full
diagrams and illustrations—and a
complete description of how he came
to build it, what he found out, and the
surprising results obtained. Sent post-
paid upon receipt of 50c,

Local Interference

Absolutely Eliminated
by the

HAYNES SELECTOR

“More Than a Wave Trap”

Designed by A. J. Haynes, Originator of the Haynes Circuit

WNERS of radio sets located close to one or

more broadcasting stations often find it impos-
sible to eliminate entirely or to tune-out these
stations. When nearby stations are operating they
come in so strong as to drown out or interfere with
programs from more distant stations.

The Haynes Selector was designed to eliminate this trouble-
some annoyance. Its success has been established beyond
shadow of a doubt. In New York City with eight active broad-
casting stations, thousands of users have found the Haynes
Selector the final solution to all their interference troubles.

Special Filter Coil

The secret of the Haynes Selector
lies in the special filter coil—never before
used in any wave-trap. The interfering
station is quickly and entirely trapped-
out before it ever reaches your receiving
set, and without the slightest loss
in polume or signal atrength of the
station you wish to hear.

Used With Any Receiver

The Haymes Selector can be used with
any type of receiver—single or double
circuit—any type of antenna or loop
aerial. Two or more Haynes Selectors
may be used in series and all local sta-
tions eliminated successively. You can
then work through to long distance with
an unparalleled degree of selectivity. No
knowledge of radio required -for its use.
You can connect it to your receiving
get in an instant's time.

Be Sure to Send for Leaflet

Send a two-cent stamp for our 4-page
illustrated leaflet giving in complete de-
tail the many uses of the Haynes Selcc-
tor, hook.ups, diagrams, theory and
directions for use. We will be glad to
mail these leaflets as long as supply lasts
to readers of Popular Radio. Send twos
cent stamp today.

Haynes Selector wired,
showing Filter Coil

Complete

i 50

Haynes Selector in Cabinet

HAYNES-GRIFFIN RADIO SERVICE, Inc. &V

New York’s Largest Radio Store
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DELICATE SOLDERING in RADIO

Both the manufacturers’ and amateurs’ problem on all fine work is readily solved by the instrument
constructed for this particular purpose.

THE POST SOLDERING IRON
Platinum Heating Unit—Interchangeable Tips—Universal Current
(Large and Small)

ONE-HALF ACTUAL SIZE
$6.00
Awarded Certificate of Excellency, N. Y. Evening Mail Radio Inst tute
From your Dealer, or write -
POST ELECTRIC COMPANY (Instruments Division), 30 E. 42nd St., New York
R EE Radio Catalog
[-A2
al 3 Our big stocks of standard
The Audio Frequency Transformer 4 l'l;él ke of eﬁ;afﬁ?e:et:é e
that gives you perfect Tone Quality prompt shipment from stock.
. N 5 % ay safe—buy standard equip-
and ngh Amphﬁcatnon without ment from a reliable house. No
distortion. Moisture-proof—it is SR e e i ooy T
- i lose tuning — menti ize of
}:ieetatlef.:rr:}cl:i:::lsr‘?::y' Condenser or \'ariometiro :fmf tu:nsng%o f gjreg-];‘ﬁ:m: zp'iug 4
JULIUS ANDRAE & SONS CO.
day state that RT-A2 R — 0
7 chigan e ilwaukee, is.
passes every test and ) -
fulfills the most
critical requirements
of experts and ama-
-teurs.
Use RT-A2 transformers at once and 4
enjoy better radio reception. | » A O
Price $6.50 at all good dealers It sou need symall radio vatts
RASLA SALES CORPORATION ; _ ' :
National Distributors E:.:"e';"t:ﬂ..‘!’c‘:_v‘é‘:’.r.%":?n“e?:
Dept. P, 10 East 43d St., New York City e o0t parts, 300 [Hlustratios.,
g Vacuum Tube Hod:.-ur,sdeatli
b W , 3L3 _mls
EME%E s Radio Specialty Co.. Ine
FOUR'PHONE PLUG 96a Park Place. New Yerk
for
‘s il |
STANDARD JACKS |
The BARKELEW ELEC.MFG. CO. <=
MIDDLETOWN , oMICO. R THE MOON
$75 BUYS RADIO CORPORATION
Thenew Tuske Popular, Armutrons Retencrativs i Manufacturers of
%%Tu‘:ﬁi.;fvf:; Sently. " Blhers 83515 8200 " Ultra-fine Receiving Sets
or catalog. -
THE . D. TUSKA COMPANY, HARTFORD, CONN. 12 Dlagonal. Street .
arG. u.s. Tu sKa R aDl o Long Island City, N. Y.
PAT. OF. )
Let Radio Experts Buy for You ’
- .
Worth Sending For! This o et e e Tork
o att a8 Your Personol represemfatire. buy for you any
Circular describing Rheostat construction is sent free of Service siandard make of radio equipment You want. from the
charge upon request. Explains cut-out switch, constant Is smallost part to a con_mlete_ sat. either u_aembled or
contact peinciple, and minute adjustment of UNITY Free ol o o omar orn bavine.” Setisfaction
Vern.er Rheostar. Write for It now. . xun;lnnteed.' M“W"f d.'nilf:tom;tad advice on all radio
problema—-iree. rite for plan.
THEUNITYMANUFACTURIN(.; COMPANY PERSONAL SERVICE PURCHASING BUREAU
224 N. Halsted St., Chicago . 505 Fifth Ave., Dosk 12, New York
|
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The Boys
Are the Buyers

Who has made radio an epidemic throughout the country? Who
tinkers and fusses with sets, dismantling them and reassembling
them, trying to better them? Who wants to learn all the latest
improvements in radio equipment? Who buys most of it? The boys.

It’s the boys who are spending the money. Every nickel goes
for head sets, tubes, batteries and switches. When the price of the
desired object exceeds their means, do they quit? Not a chance.
They get to work on their parents and keep at it until they come
across. That gets the grown-ups interested, and they go to their
sons for information and advice.

AMERICAN

S The s, hiest, Best axine
T B T

Boysin All the W

reaches this boy market as no other medium can, Over half a mil-
lion boys, averaging from 1514 to 16 years of age, read it from cover
to cover every month. Especially the radio department edited by
Armstrong Perry, the world-known expert. It gives them the
kind of stories and articles they like. From it they learn a surer
and finer appreciation of values—personal and commercial. Be-
cause it has always played square with them it holds their confi-
dence——particularly in its advertising.

Readers of THE AMERICAN BoY are the leaders of their gangs.
And what these leaders do is done by the rest of the bunch; what
they approve is right; what they buy, the others want,

Advertising in THE AMERICAN BOY is not only the logical way
to reach boys—it’s the only direct way. By winning their approval
of your product you not only increase your present sales. You
start a habit of buying your goods that lasts as long as you give
them a square deal,

Copy received by August 15th will catch the October issue.

THE SPRAGUE PUBLISHING COMPANY, Detroit, Michigan

(Member A.B.C.)

Advertising Manager 286 Fifth Avenue, New York
548 Lafayette Boulevard Branch Offices 3415 | yiton Building, Chicago

Ce= i ————————
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“«y COULDN'T figure out what was wrong
with my radio set,” states a Fitchburg

business man whose experience is interest-’

ing because it shows how one simple little
adjustment will sometimes make such an
amazing improvement in results.

“I had erected my antenna in just the
right way, had connected up my different
parts with the greatest care, had added
improvements that were designed to bring
my apparatus to the highest possible per-
fection,”’ he continues.

“I spent a good many hours talking over
my problems with dealers and experts. I
followed one suggestion after another. But
still the same old trouble!”

Do You Have This Trouble ?

“In spite of all my efforts, when I wanted to
hear some particularly interesting broadcasting
program, other stations kept breaking in; I found
difficulty in getting long distance points; and
intermittent squeals, whistles and howls would per-
sist, no miatter how I tuned or adjusted my dials.

“] was pretty nearly convinced I'd have to get
some high-priced installation man to come out to

POPULAR RADIO, Dept. 80,

---------------------------------------------

(No extra for Canada.
25fcents postage exira.)

r 9 East 40th Street, New York City I
I please put me down for a_year's subscription to |
| PoruLar Rablo. beginning with the September issue. [
l I am enclosing $2 in full payment which also entitles

| me to free use of your Question and Answer Depart- |
l ment. I
I NAMIE o ot cvveceessosssnssssosessccsaccncssosnns I
I Address . ..cc i vttt trorsssecsacasccsssassans '
: I
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8 “How I Located
- My Trouble”

A Massachusetts radio enthusiast

tells of a happy discovery that
finally

difficulties.

solved his

my home and set me right, when purely by chance
I happened to pick up-a copy of POPULAR ¥{ADI&—
and thumbing through its pages I found the very
answer to my problems! ;

*There in black and ulrhite, diagrammed and
explained, was a simple, practical suggestion
that turned the trick for me.” e

=

'l;he One Best Way to Get Results

Many other radio enthusiasts, too, who want.
to get the most out of their sets have found in
PopuLAR RADIO many an idea and practical sug-
gestion that has made a world of difference in
their enjoyment of this fascinating pastime, and
saved them hours of experiment and costly error.

If you don't already subscribe to PopuLAr RAbio,
don’t miss this opportunity of getting the magazine
regularly at your permanent address.

A year's subscription will save you money
over what you would pay on the newsstands, and
will bring you the magazine every month, rain
or shine.

Your Questions Answered FREE!

Then, too, as a regular subscriber, any ques-
tions you wish to ask of the Technical Editor will
be answered free of charge. This is one of the
most valuable features of PoPuLAR RADIO'S service,
and is the same service for which non-subscribers

ay 50 cents for each question asked, and they say
it's worth many times what they pay. Yet you
can get this same added service absolutely free.

The Coupon Entitles You to This Service

Simply fill out and majl the attached coupon
today and your subscription will start with the
very next issue. If you have some problem to
put up to our Technical Editor now, send in your
question with the coupon and he will be glad to
straighten you out. This is a’privilege to which
all subscribers are entitled, and we want you to
talke full advantage of it.

But do not delay sending in your subscription.
Get PoPuLAR RADIO regularly each month and don't
risk missing any of its scores of helpful and practical
suggestions. 5 :
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SEARDE

SOME OF THE PARTS
SPECIFIED BY MR. COCKADAY
IN HIS FOUR CIRCUIT TUNER

e

No. 185 VARIABLE CONDENSER . . - $425
CAP. .00035 M. F. 17 PLATES

No. 198 AMPLIFYING UNIT . - - . $750
ACME TRANS.
No. 211 DETECTORUNIT . . . . . $2.40

No. 164 KNOB AND DIAL - - - - - $0.75
MOLDED BAKELITE No. 193 VERNIER ADJUSTER - - - - $0.35

R. MITCHELL & CO.
255 Atlantic Ave. Boston, Mass.

For 47 years Manufacturers of Scientific and other equipment
Look for trade mark on every picce

Jobbers and Dealers write for discounts

1)
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NOTE ‘THE INSULATED  BINDING
POSTS ANDI7in. WIRE CONNECTQR

= A —————
OVO. MFG. CO.
%W, 33 ST 831 S0-DEARBORN ST.
NEW YORK ¢HICAGO

; E RECTIFIER
{Patent Pendin

R)
THE PERFECT SYNTHETIC CRYSTAL DETECTOR
SENSITIVE OVER ENTIRE SURFACE
No Hunting for **Spots.** Loud and Clear. Endoraed by Thousands
of Satisfied Uscrs

Sensitiveness Price
Guaranteed Mounted soc
14 K. Gold Supersensitive
RUSONITE CATWHISKER, Price 25c
Wil not Oxidize

Permanent.

RUSONITE REFLEX CRYSTAL
Manutactured Expressly for Reflex Circuits. Will Stand Up
Under elg Plate Voltage

r

I
Guaranteed Mou:teed $1 -00

Order from your dealer or direct from
RUSONITE PRODUCTS GORP,
16 Park Row New York, N. Y.

Here’syour opportunity. Radioneeds

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

e a Radio Expert

I will train you, quickly and easily. to design
constract. instalf. operate, repair. maintain, an

sell all forma of Radioapparatus. My new methods
are the most soceessful in existence. Learn to earn

%$1,800 to $10,000 a Year

F R E E Wonderful, home-construction, tube
receiving eet, of latest design.
Writefor'‘Radio Facts® free. Engineer Mobaupt.
American Electrical Assoclation
Popt. 58 4813 Ravenswoocd Ave., Chicago

LONG DISTANCE
CRYSTAL SET

We reeelve programa from Atlanta, Minneapoils, Davenport. Fort
Worth, Dallas, Kansas City, St. Louls, Denver on Crystal without
batterlcs. Wsual crystal set rc(*ulrea only easy, fnexpensive
cha) - Send stamp for further information or $1 for copyright
drawings and instructions. Everythlng clearly explaloed. Satis-
faction GUARANTEED.

LEON LAMBERT, 540 South Volutsia, Wichita, Kan.

RADIO BOOK

aly

562 PAGES—Greatest book on Radio ever
written. New — juthoritative — complete.
Packed with sound, practical information use-
ful to every radio fan. Send $1.today. .Money
back if not satisfied.

International Correspondence Schools
Box 8252, Scranton, Penn.

50%

o WRITTEN zv&.cjm't&

FEEEERERLIALNY

SPECIAL 2-VOLT -
storack BarTery F* W.D.11 -5
WILL RUN 210 HOURS ON ONE CHARGE

Thousands of users enjoy
the dependable qualities of
our battery. Qur guarantce

rotects you. Will ship C.

. D, subject to inspection
or will allow 5% discount for
cash with order, Order today.

Worll Battery Co., 1219 5. Wabash Ave., Depl. 3, Chicago

RADIO PRICES:
G Volt. 60 Ampa.$10.00
8Volt, B0 Ampa. 12.50
6 Volt, 100 Ampa. 14.50
G Volt, 120 Amps. 16.00

—\

Super-Sensitiveness!

THB crystal is the “bulP’s.epe”

of your crystal recciving set.
Unless it is super-sensitive you
are wasting time and entcrtain-
ment ard cannot “hit” the com-
bination for best rbsults. Insist
upon the genuine original Arling.
ton Tested'NAADetector Minerals,
They are carefully selected from bulk
stock, individually tested and guaranteed
super-sensitive.

Galena, Silicon or Goldite price pet
crystal, 25¢. Same mounted in brass cup,
Jxoc. Obrainable at your dealer’s or sent

rect (post-paid) on receipt of price.

U‘T“wmnm-&nhn@
Cleveland

Newman-Stern Building

Something New

A real Loud Talking De-
tector made of B-Metal. 100
er cent. superlor to Dy erystal.
uts new life into yYour Radio
sct. Guaranteed for ONE
YEAR. CHEAPEST In the
long run. If your dealer is
unable to supply It, we will.

B-Metal Refining Co,

3134 Trumbull Ave.,
Detroit, Mich.

RADIO DEALERS

Write for consignment proposition and sample of the

CORYDON SNYDER CODE METHOD

This is the most direct memory retaining method in-
ventgd. Patent applied for. Anyone can learn the WIRE-
LESS CODE in from one to three hours by this home
study course. Retails at 50 cents. No samples sent
unless request is made on business letter head.

CORYDON SNYDER, 1161 So. Ridgeland Av., Oak Park, IIl.

I}RGE YOUR BATTERY

S (RADIO or RUTO)
: ) at HOME foraNICKEL
The HOMCHARGER

POPULARLY PRICED = PAYS FOR ITSELF"

HEND FOR THE AUTOMATIO ELECTR | CAL
———DEVICES CO.
FREE BOOK 13g w.hIRD B1.o 61 MEoaars . OvirD:

0I3TET "

For tube sets, use our speelal
Adablor, 75c extra Ty i,
vert crystal gets Into tube
gets. use special socket,
40c extra.

RADIO RESEARCH GUILD
40 Clinton Street, . Newark, M. J,

>CRYSTAL

71‘ GUARANTEED rts-
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BURGESS
1 .lA"a

|
! | FOR Gy CEL
|.! VACUUM TUBES
Il
i

Announcing—
“BURGESS “A” Dry Battery”

“A Laboratory Product’’

THIS now dry battcry for the “A” or fila-
ment circuits of dry cell vacuum tubes
is a Burgess achievement which will not
soon be forgotten,

Burgess has perfected a dry “A” battery
which will give over twice the life, on va-
cuum tube service, of any ordinary No. 6
Ignition drycell. It has a rapid recovery to
high voltage after short periods of rest and
practically no voltage lost when notin use,
This Burgess “A” dry battery will lead the
“A” battery field just as the Burgess dry
‘“B” battery has led the field of "“B” Batter-
ies. Ask any Radio Engineer about Burgess
‘‘B” Batteries.

Made only in single cell units. This makes
it possible to wire up convenient combina-
tions for all types of dry cell tubes, and elim-
inates the hazards and expenge of multiple
cell units.

AskfortheBurgess‘‘A’’ Battery

when you are equipping your new set or
replacing your old dry batteries. Sold tyall
progressive radio dealers.

BURGESS BATTERY COMPANY

Engineers —DRY BATTERIES—Manvfacturers
FLASHLIGHT—RADIO—IGNITION—TELEPHONE

General Sales Office: Harris Trust Bldg., Chicago
Laboratories and Works: Madison, Wisconsin

. Branches:
New York Boston Waskington St, Pau! Kamsas City New Orleans

In Canado: Geners| Offices and Works, Niagara Falls, Ontario
est Toronto Moatreal Winnipeg St. Jobhn

““Ash Any Radio. Engineer"’
e e e —
B T, L i R R O I i

Radio’s

Static Overcome
UNLIKE any other type of Antenna

it will aot bring in static and other
outside interferences. Consequently
your reception will be clearer and
sweeter than ever before. And it will
make your set portable.

The Short Cut Antenna will do
away with and work better than an
aerial—or cumbersome indoor loop.

The Short Cut Antenna does not
even require electric light plug con-
nections.  Being absolutely non-
directional, it will operate in any
position.

It can be attached easily and
quickly to any tube set. This time-
tested, patented Short Cut Antenna
is truly Radio’s new marvel.

Send No Money

Send the coupon for one. You risk nothing.
Test it out under the most adverse weather con-
ditions. In case the Short Cut Antenna does
not do all we claim it will do—send it back and
your money will be refunded immediately.

The cost is much less than you expect—only
$5.00. Send the coupon today.

Short Cut Radio Corporation
Dept. C435
243 West 54th Street, N. Y. C.

Rush a Short Cut Antenna to me. I will
pay $5.00 to the Postman. In"case it is not
absolutely satisfactory, 1 will return it—and
you are to refund my money.

I have a
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Big Values in Premiums!

These offers hold good until August 30th

Get the parts you want for your set—and get
them FREE—by taking a few subscriptions
for POPULAR RADIO from your friends.

If you've never tried it, you don't know how easy it is to get subscriptions for PopurLar Rapio.
Just show this copy to some of your friends. Let the magazine sell itself to them. Then send
us their names, with $2 for each yearly subscription, and take your choice of any of the follow-
ing radio parts. They'll come to you free as a reward for your efforts.

Any One of These for 2 Subscriptions:

Dubilier Ducon ) Teleradio Lightning Arrestor with S0 feet of No.
Dubilier Tubular Grid Leak (any standard size) with 14 r.c. lead-in wire and ground clamp

Grid Condenser .00025 mfd. Two memberships in The Radio Experimenters’ League
DeForest Vacuum Tube Socket with Bingo Rheostat of Newark, N. -I .
DeForest Potentiometer Manhattan Combination Volt-Ammeter

Diode Dry Cell Vacuum Tube

Your Choice for Only 5 Subscriptions:

Jefferson Audio Frequency Transformer (new style) Set of DeForest: Honeycomb Coils (Mounted) No. 35,

23 Plate Teleradio Variable Condenser. unmounted, No. 50 and No. 75

with Alden-Napier 3 inch Dial Lefax Loose Leaf Radio Handbook with full year's
Bakelite Pancl, size 7 x 24 inches free supplement service

Big Values for 8 Subscriptions each:

Manhattan Genuine Bakelite Variocoupler R. C. A. Radio Frequency Transformer
Manhattan Genuine Bakelite Variometer U. V. 201 Vacuum Tube
Radiotron U. V. 200 and C. H. Vernier Rheostat Post Electric Soldering Iron
DeForest 3-Coil Honeycomb Mounting Manhattan Headset (3000 chms)

Free with 10 Subscriptions each:

43 Plate United States Tool Vernier Type Variable Moon Radio Horn
Condenser
Brandes Phones Atwater Kent Variocoupler

Atwater Kent Detector Unit. Complete with 2214 :
volt Ever Ready B. Battery Atwater Kent Variometer

If you want some particular part that isn't listed here, write us and we'll tell you how many
subscriptions you'll need to 5et it free. We'll tell you, also, how you can earn a complete Cocka-
day 4-Circuit Tuner free. Or you can get an Exide Storage Battery, type 3-LXL-9, 80 amp. hr.
6 volt, for only 25 subscriptions! Renewals count just as much as new subscriptions, A two-
year subscription for $4.00 counts the same as fwo one-year subscriptions.

Start today, and you'll have your required
number of subscriptions in a jiffy!

POPULAR RADIO, Inc.

Dept. 83 9 East 40th Street New York City
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Piease mention POPULAR RADIO when answering adverlisements.

_ BUILD YOUR OWN HAZELTINE-NEUTRODYNE RECEIVER
Use FADA Parts

The combination package pictured
combines three FADA “Neutro-
formers,” and two *‘Neutrodons”
and a very complete booklet telling
“How to Build Hazeltine Neutro-
dyne Receiver.

For only $25.00 you can purchase
these essential FADA Neutrodyne
Parts, and be assured of success
with your home-made Neutrodyne 3
circuit Receiver. —_,

Extra copies of the 32-page ‘‘How N
to Build Hazeltine Neutrodyne Re-
ceiver’” booklet will be sent for 50c.

With these FADA Neutrodyne Parts, one can successfully F. A. D. ANDREA’ INC'
construct his own Neutrodyne circuit radio receiver 1581-D Jerome Avenue, New York City

1

BEST BY TEST

STRAIGHT LINE VERNIER

AIR CONDENSERS

Cast Aluminum Frame Plates and Formica lnsulation

Tested and Endorsed by THE TRIBUNE INSTITUTE, New York

Awarded the Evening Mail’'s Radio Institute CERTIFICATE OF
. EXCELLENCE

POINTS OF SUPERIORITY

Stator plates instead of being loosely fitted are pressed Into slots

assuring perfect electrical contact.

Proper capacities and no over-rating of same.

Rigid construction so original adjustment is maintained.

Rotor and Stator plates of logarithmic curve type.

Formica insulation throughout.

Patented vernier arrangement eliminating body capacity.

Accurate and correct spacing of special spring aluminum plates.

Lowest dielectric losses proven by laboratory tests.

Independent Vernier Control. ernier does not rotate with main
rotor plates.

Type “A”, 00047 M.F., $6.00; Type “B”, .00075 M.F., $6.50; Type “C", .0015, M.F., $7.59

Sold by All Leading Electric Firms and Radio Dealers
Jobbers and Dealers Write for Discounts
Special Prices to Set Manufacturers

MIGNON ELECTRIC MFG. CORP.

25-35 SOUTH WATER ST. ROCHESTER, N. Y.
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Please mention POPULAR RADIO when answering advertisements

Last Chance Offer!
It Can’t Be Beat!

MONEY saved is money earned.
Radio enthusiasts want the most for
their money. Here is an opportunity
for you to get unusual value for
your subscription dollars.

i “POPULAR RADIO”and “RADIO”
(San Francisco) known the nation
over for the wealth of practical in-
formation they contain, in addition
to a mass of most timely radio news,
valuable constructional data for those
who “roll their own,” feature articles
by the leaders of the industry, the
latest radio developments and dis-
cussions on everything worth-while

talking about, have joined forces in
a great money-saving clubbing offer
in order to give you these leading two
radio publications at a cost very little
more than the subscription price of
either magazine alone. Just imagine—
you can subscribe to both ‘“POPU-
LAR RADIO” and “RADIO” for a
full year for only $3.00—a saving to
you of $1.50 over what you would
pay for them separately.

If you are already a subscriber to
either magazine—or both—you can
extend your subscription for another
year at this unusually low rate.

This is undoubtedly one of the most
liberal subscription offers yet made

“POPULAR RADIO” and “RADIO”

—one full year for only $3.00
—a saving of $1.50

| POPULAR RADIO, Dept. 81,
9 East 40th St., New York City, N. Y.

Send me “POPULAR RADIO” and “RA-

DIO” for one full year.

I enclose $3.00.

Here’s the little coupon
that will save you big
money if you mail it before
August 20th.

Pon’t turn this page until
you have clipped the cou-
~pon and started it on the
way to ‘“‘POPULAR RADIO.”




