<TFov the L’xperwwnter

e %ﬁ'%'mngm@mws\

=TFor the Bmadcas’t Listener—
.~ Howto Selet\:t aI;oudslwakﬂ'
e TV the Set Buildey ==

How ¢ Build the Imbroved
Browning-Drake Receiver

/A



www.americanradiohistory.com

RCA-Radiotron



www.americanradiohistory.com

[T

All apparatus advertised in this magazine has been tested and approved by PoruLar Ravio LABORATORY _Page 303

A New Brandes Cone
f‘m. $19.50

THE latest Brandes achievement. Unusual performance
at half the usual price. Wonderful tonal qualities,
including the low tones, hitherto difficult. To hear this
remarkable cone is to wonder at its very low price. Just
hear it—you will be delighted.

Beautiful in appearance, too. Antique bronze finish.
Adjustable. Fifteen inches in diameter.

B 1'& ae S

means the ultimate in reproduction

—wWwovwanmerncantradiohistoryconT
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TRADE MARK

PERMANENT PLATE POWER

Steady “B” power without batteries

Pure full tone is possible only with B’ voltage kept constantly up to
standard; All-American “Constant-B” grves 1t to you

OU’VE had your "' B” battery troubles; every-  The “High-low” switch insures uniform voltage, re-
body has. Here's a permanent end to them—  gardless of the number of tubes used; *'Low "for 2
install an All-American "'Constant-B,” attach itto a to 5 tube sets, “High” for sets with 6 tubes or more.
light socket, and turn on the switch. You get 2 “Constant-B,” after passing the highest labora-
dependable, permanent supply of uniform, constant tory tests, carries the seal of approval of the Popular
plate current; insuning full, pure tone. Science Institute of Standards and other testing lab-
Thete’s no acid to ruin things; no annoying hum.  oratories. It measures up in every way to All-Ameri-
Andall inside units are permanently sealed can’s high standards of painstaking work-
against atmospheric conditions. [ PRICE manship and satisfying performance.

Constant-B" has taps for 135, 9o and $3 7 5 O Deseriptive folder and interesting booklet shotwing

67% \_rolts; and a 10 to 6o volt tap Complete with how ro build a ‘B’ Power Supply similar to **Con-
varied in output by a **Detector” control. Raytheon Tube stant-B?' sent free on request. Spectfy bulletin B-82.

ALL-AMERICAN RADIO CORPORATION /‘i
% 4207 BELMONT AVE., CHICAGO, U.S. A. //-

\ Station \TENR—266 Meters—is owned and operated by the All-American Radio Corporaiion /
//

-

EE——

gﬁ&\\\é Tune them out and KEEP them out V /,/t

; - STATION
with %]ﬁ' ﬂlﬁ] ELIMINATOR
This attractive compact unit, compleie in
itself, makesit a simple matteg 10 tuneout in-

-l

terfering stations you don’t want—even the
most powerful. No tubes, batterics or other
unitsto install, A rypical All-American product J
in its precision and quality of workmanship. Price $15 l
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AN EARLY EXPERIMENTAL MODEL OF THE NEW LC-27
T'his was one of the first models of the new set to work without batteries c}f

any kind.

A s the resonator for the antenna, B, the main tuning dia s

C, the large power Lube and D, the filter for the “B"” and “C"' currents.
E s the transformer that furnishes the energy from the lighting lines,
F, the aulomatic relay that causes the whole set to turn “on’’ and “off”
with one switch and (i, the unit that transforms energy from an alternat-
ing currenl lo a direct current for lighting the filaments of the first four
tubes. The last tube uses alternating current for the filament circuit.

Just a few days before these para-
graphs were written, the publisher of
PoruLar Rabio invited a group of eight
friends to his home m New Rochelle,
New York, to hear the first demonstra-
tion of the new L(-27 Receiver to be
given to others than the staff of this
magazine,

* *

THESE cight guests were all experi-
enced radio fans; some of them not only
owned several receivers but had built
sets themselves. And all of them were
business men. Two were bankers, two
were manufacturers, one was a whole-
saler, onc a publisher, one a stock
broker and one was a retired capitalist.

* *

THE purpose was to get the frank,
unbiased, but intelligent opinions of
men truely representative of the general
radio public on this new set, operated
under typical home conditions, rather
than that of experts testing under lab-

oratory conditions, The test was
drastiec to an extreme,
* *

THE Technical Editor of PopuLar
Rapio tuned in on the laboratory
model of his new development, the
LC-27—obtaining the necessary elec-
tricity by simply plugging in on the
ordinary AC electric light cireuit, with-
out the aid of any batteries at all.

* *

THE demonstration lasted two hours.
At the end of that period every one of

the eight guests volunteered the in-
formation—and volunteered it with
genuine enthusiasm—that the LC-27
furnished the best radio reception they
had ever heard. There was no excep-

tion.
* *

THis remarkable new receiver, which
is still in course of development by the
Porurar Rapio LasoraTory, will be
announced at greater length in the
September number of this magazine,
And it will be described in complete de-
tail, with full specifications, in the

October issue.
* *

In the meantime the general character
of the LC-27 may be summarized as

follows:
* *

1. It operates from the alternating cur-

rent honse-lighting line;

2, It requires no “A,” “B"” or “C”

batteries;

3. It uses three UX-201-a tubes; one
UX-200-2 tube and one UX-210
power tube;

. It may be used with batteries if
desired;

. It tunes from 200 to 550 meters;

. It utilizes simplified control;

. It is non-regenerative;

- It contains a non-distorting power
amplifier;

. It utilizes a higher ratio of induct-
ance to capacity than heretofore
used for tuning;

w =1 "

=]
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10. It has adequate selectivity for
elimination of interference;

11. It is not too selective, so that side
bands are not skimped;

12. It may be used with any type of
antenna;

13. It may be used without any antecrna
at all;

14. It is equipped with non-distorting
volume control, so that signals may
be cut down to a whisper;

15. It produces enough volume, without
distortion, to fill a large hall;

16. It is of such high sensitivity as to
produce good volume on distance
reception;

17. It causes no squeals, howls or radia-
tion.

* *

In Dr. Norman Thomas' article on
“Radio Censorship” on page 335 of this
number of PoruLAR Rapio the author
quotes Mr. Donald Flamm who, while
connected with WMCA, withdrew the
invitation to Dr. Thomas to broadcast
from that station. When the Editor
showed the proof of this article to Mr.
Flamm he replied in part as follows:

&* *

“I was at all times a guest of WMCA.
The people whom I invited to WMCA
were, in turn, my guests. To invite a
guest who islikely to prove’embarrassing
to your host is a violation of the ethical
code.

* *

“Dr. TaHoMmAs presented n.e with a
copy of his proposed talk. When I had
the chance to read it, I realized that the
guest I had selected might prove to be
an embarrassing one, and that it was
my duty to consult my host, Mr. Gill-
iam, the director of WMCA.

* *

“Mg. GiLLiam suggested that I ask
Dr. Thomas to defer his talk until both
sides of the subject he proposed to talk
upon could be presented in the form of a
debate. Dr. Thomas insisted upon
setting a definite date for the debate,
but that was impossible as we did not
know at the moment whom we could
get to represent the other side. . . .

* *

“Dr. THoMmAs has stated on several
occasions that the ‘controversial nature’
excuse is always used by broadcasting
stations whenever they want to bar
radical speakers. This does not coin-
cide with my experience. In proof, I
need only point to my introduction to
the radio audience of Mr. Urbaine

Ledoux, better known as ‘Mr. Zero,’
one of the most radical speakers of our
day. . . . "

L 3

Editor, PoruLAr Rabnio
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Dubilier Condenser
Type 901

Buy condensers this way—

| IT 1s the working voltage that determines the life and efficiency
of the condensers you use. Buy “working voltage” as well l
[ as capacity.

ALL DUBILIER CONDENSERS are clearly marked with their
| recommended maximum D. C. working voltage. This tells you

exactly what voltage your condensers will stand in continuous
| service.

The new DUBILIER CONDENSERS - Types goi, go2 and

go3 may be used for any purpose where the potential at con-

tinuous operation does not exceed their rated working voltages of

160, 400 and 6oo volts D.C. respectively. Each type may be

obtained in 1, 2, 4 and 6 mfd. sizes at prices ranging from $1.50
} to $13.50.

Look for the DUBILIER name and the rated working voltage
‘ on the condensers you buy for battery eliminators, power
amplifiers and receivers. |

Dubilier

CONDENSER AND RADIO CORPORATION
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“Tue Radio Shop put it in for me,
Jim. I've never had anything
that was less trouble or expense,
or that gave us all so much plea-
sure. We don't sece how we ever
got along without it.”

“How about batteries? I've
heard you have to give them a lot
of attention.”

“Not if you get good ones,
Jim. The service man from The
Radio Shop who installed my set
said that the Evereadys he was
supplying were exactly the right
size for the receiver and should
last eight months or longer. I've
had the set six months now, and
as far as I can tell, the ‘B’ bat-
teries are as good as new.”

That’s the experience of those
who follow these simple rules in
choosing the right “B" batteries
for their receivers:

On all but single tube sets—con-

nect a “C” battery*. The length

of service given here is based on

115 use.

My wife insists on
gelting a radio set exactly like yours.
Where did you get it 2"

On 1 te3 tubes—Use Eveready

No.772. Listening in on the aver-

age of 2 hours daily, it will last

a year or mmore.

On 4 or more tubes — Use the

Heavy-Duty ""B” Batteries, either—
No. 770 or the even longer-lived

LEoveready Layerbilt No. 486. Used

on the average of 2 hours daily,

these will last 8 months or longer.

Follow these rules and you,
too, will find that Eveready

Lerr-No. 486, |
Jor 4, S or more
tubes, $5.50.

RigHT-Ever- |

ecady Dry Cclt 223
Radio *'A” Bat- La
tery, 114 volts.

Radio Batteries

~they last longer

www americanradiohistorvy com
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Radio Batteries offer a most eco-
nomical, reliable and satisfactory
source of radio power. How long
they last, of course, depends on
usage; so if you listen less you
can count on their lasting longer,
and if you listen more, they will
not last quite so long.

Send for booklet, ““Choosing
and Using the Right Radio Bat-
teries,” sent free on request.
There is an Eveready dealer
nearby.

;A C™ batte

NortE: greatly increases the life of

your ‘B’ batteries and gives a quality of reception
unobtainable without it. Radio sets may easily be
changed by any competent radie service man to
permit the use of a “C'" battery.

Marnyufactured and guaranteed by
NATIONAL CARBON CO,, I~c.

New York San Francisco

Canadian National Carbon Co., Limited
Toronto, Ontario

Tuesday night means Eveready Hour —
8 P.M,, Eastern Standard Time, through
the following stations:

wear-New York wsar-Cincinnati

wJar-Providence wtam-Cleveland
WEEI-Boston wwy-Detroit
wrac-Worcester woN-Chicago

veri-Philadelphia woc-Daven por!

wer-Buflale O Minneapolis

wCAk-Pillsburgh 2 St, Pawl
xsp~-St. Louis
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From a photograph by Foto Toptcs of Mr. David Loewe (left) and Dr. Lee De Forest

What Popular Radio Has Done for the Radio Industry

“PoruLar Rapio has consistently and courageously upheld the best cngincering

practices and the soundest scientific principles in radio, advocaled the use of only

the most approved of radio apparatus, contributed malerially lo the development

of the radio art, and in many other ways assumed a leading part on the build-

tng up of the industry. For this invaluable service the gratitude of both the radio
public and the radio industry i3 due.”

wwWw americanradiohistorv com
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Radio Invades the Realm of Phrenology

That character can be read from the bumps or hollows on the human head is a form of quackery that has thriven
Jor generations. Now it has drawn radio lo #s aid. The apparatus shown above iz ascribed to a Ulrainian
physician, Dr. Bissky. The electrode, held in Dr. Bissky's hand. is touched in succession lo a series of points
on the head of the subject; a! cach touch, a sound is heard in the telephones. The loudness of this sound indi-
cates the completeness with which the subject possesses the “generosity’ or “laziress” or what-naot, corresponding
lo the particular spot louched on the head. As usual, the arrangements of the circuils and apparatus are nol
disclosed, but probably no radip fan would encounter difliculty in constructing an oscillating circuil which would
houl pleasantly if used as Dr, Bissky describes.

www americanradiohistorv com
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Ghe QUACK DOCTORS

of RADIO

To the edges of every science there clings a fringe of fakers
who seek to capitalize the popularity of science to delude and
defraud the inexperienced. Innumerable medical and financial
quacks have claimed the benefit of radio science in their foolery.
Porurar Rapio believes that it is a duty both to radio and
to the public to help expose this radio quackery; to this end
it asked Dr. Free to prepare a series of two articles of which

HE human mind delights to be-

lieve something that is ‘“marvel-
ous.” Barnum said that the people
like to be fooled. He might have gone
farther. They like still more to be
fooled scientifically. There is no scien-
tific theory, no matter how utterly un-
believable, but that it has commanded
the support and advocacy of someone—
usually of many someones.

Quacks and fakers exist everywhere,
but there are more of them on the
fringes of science than anywhere else.

Radio has been an especially fertile
field for quackery. Radio itself is so
marvelous, so utterly unbetievable until
one has grown used to it, that almost
any extension of its realities seems rea-
sonable. When one really can sit down
at an instrument and listen to someone
who is talking a thousand miles away
it seems equally easy to believe that one
might listen to the irhabitants of Mars
or even to the spirits of men long dead.
Quacks have not overlooked this oppor-
tunity. From the earliest days of radio
there have been fakers who used its

this 1s the first.
By E. E. FREE, Ph.D.

apparatus and its terminology to im-
press their victims and to extract money
from the unwary.

The Great Electronic Reaclions Fake
Devised by Dr. Abrams

An example is the great Abrams fake,
a piece of quackery which fooled many
and which is still by no means dead,
although its inventor is.

Dr. Albert Abrams was a physician
of San Francisco, a skillful and well
educated man, for years a well-known
and reasonably respected practitioner of
orthodox medicine. About ten years
ago Dr. Abrams fell from the grace of
orthodoxy. He evidently read a book
on the electron theory, which was just
then being formulated. He imbibed the
words of this book, as a drunkard im-
bibes alcohol. Immediately he began
to emit their aroma. Already he had
invented a medical procedure called
“spondylotherapy,”’ which seems to
have been a method of diagnosis by
feeling the spine with the fingers. This
word was a good one but the doctor

3
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found one that suited him better.

He invented what he called his “elec-
tronic reactions.”

These mysterious reactions were 3
combination of electronic forces with a
still more mysterious variety of radio
waves, a variety so mysterious that it
never even acquired a name. The
Abrams procedure of diagnosis mnade
use of two electric machines like ordi-
nary resistance boxes, which, indeed, is
exactly what they were. Together with
these boxes there was a kind of fixed
condenser, some wire and a human
body. The human body was called the
“subject.” It was on the bared ab-
domen of this subject that the “reac-
tions” were made apparent.

A drop of blood was taken from the
patient, placed on a bit of filter paper
or blotting paper and inserted between
the plates of the fixed condenser. The
terminals of the circuit were connected
to the subject. Sometimes only one
terminal was connected, the other one
being left free in the air. The switches
or plugs of the resistance boxes were
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set at specified values. Hard spots were
then supposed to appear on the abdomen
of the subject.

These spots indicated, by their ap-
pearance and position, whether the
blood sample contained the indications
of this or that diseasc.

The connection of all this with radio
appeared in the explanation. It was
said that each discase gave off or pos-
sessed—Dr. Abrams was never very
clear about this—certain varieties of
electrons. These electrons had definite
emanations, apparently conceived as
some variety of ether waves. These
waves, quite analogous to radio waves,
were supposed to follow the wire, pass
through the resistance boxes and affect
the stomach of the subject.

To any experienced radio man this
was the completest nonsense. For one
thing, there was no source of energy in
the circuit, unless it be supposed to be
supplied by the human subject. The
metallic cireuit was not complete. The
resistance boxes, which were supposed
to determine which “electronic” influ-
ence was operating, altered the “circuit”
in ohmic resistance only, not in any
factor which would have affected radio
waves even had they been present. And
finally, it was shown by innumerable

e

Kadel & Herbert

i .
What an Abrams Diagnostic Outfit Looked Like

tests that no perceptible electric energy
of any kind was flowing in the wires of
the apparatus. The only real element
of radio in the Abrams procedure was
In the words.

For a time the Abrams fake com-
manded the intercst of many honest
men. Among so many modern marvels
anything might have merit. A number
of reputable practitioners took it up.
It was seriously investigated by a score
or more of scientific and medical agen-
cies. The result was its complete ex-
posure. It is possible that Dr. Abrams
was a fool rather than a knave. Be
this as it may, he was not a discoverer.
He invented nothing but words.

The Wonders of “Chromolherapy"
Sor Curing Ills

With the death of Dr. Abrams some
two yeurs ago his cult declined but it
has left a brood of successors. One of
thesc is what is called “chromotherapy.”

This, too, makes use of the terminol-
ogy of science, especially of radio
science. [ts basic principle is that light
rays of different colors, as well as
other forms of ether-wave radiation,
control the human body and all its
humors and diseasecs. For some dis-

eases the patient is advised to bathe

POPULAR RADIO

his body in green light, for others purple
light is prescribed. Some practitioners
g0 so far as to consider the light bath
unnecessary. All that one really needs
to do, they say, is to look at the light of
the proper color. Even a handkerchief
of the correct hue, taken out and
flecked once in a while before the eyes,
may suffice. This last procedure, how-
ever, is frowned upon by the majority
of the chromotherapists. [t is too easy
perhaps for a patient to give this treat-
ment to himself. An expensive lamp in
a properly impressive office, full of elec-
trical gadgets, is to be preferred. It is
more profitable.

These chromotherapists have made
good use of a radio dictionary. Pros-
pective patients are assured that each
disease has its peculiar “spectral fre-
quency.” This can be attacked by
“chromatic interference.” A proper
“resonance” of the disease and the out-
side application is necessary. The light
rays are “amplified”’ by passing through
the color filter. Just how a ray can be
“amplified” by a process which actually
reduces its total intensity is not ex-
plained.

Perhaps the greatest sin of the chromo-
therapists is that they have borrowed,
without any warrant whatsoever, the

Here is the “‘subject” on whose abdomen the “reactions” are being fell by the diagnostician.

The assistant at the right is operaling lhe pair
left of the resislance bozes is the fized conder
blood is inserted. One electrode is applied
touch the skin the other electrode is held by

of resistance bozes; the small round box at the
wer belween the plates of which the sample of
{o the subject’s forehead, but usually does not
the subject against his side. The third electrode,

which the nurse is applying to the subject’s lip is nol a usual part of the Abrams technique.
Permanent magnets are placed in certain positions on lhe floor, yellow light is to be avoided,
and there are many other delailed requirements, many of whick are different for every two

practitioners of the cull.

wwWwW americanradiohistorv com
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real truth that lies in the use of sun-
light, of the heat rays and of ultra-
violet light. These varieties ‘of ether
waves are well known to have effects on
the human body, some of them bene-
ficial. Sunlight has been a familiar cura-
tive agent for many generations of man-
kind. The newer ultraviolet rays, pro-
duced by mercury vapor lamps burning
in tubes of fused quartz, have been
found beneficial in certain cases and are
in daily use by many physicians.

All this, as well as the proved facts
of radio, the chromotherapy fakers have
turned to account. It s too severe, per-
haps, to call all of them fakers, for
some, undoubtedly, are honestly de-
ceived, equally deluded with their
patients. For their methods, however,
we ean have no kind words. To imagine
that the tint of a colored lamp will
frighten off the germs of disease is as
foolish as it would be fo believe that
actors turn into heroes or into villains
when they assume their coats of grease
paint.

The dangerous aspect of all these
pretended ‘“‘scientific”’ curative cults is
not only that they take money uselessly
from their victims but even more that
they may delay and impede the treat-
ment of some really dangerous disease.
With people who merely iagine that
they are sick—said to be more than
half of the persons who consult phys-
icians—it does not matter a great deal
whether they receive encouragement
and a tonic from their own orthodox
physician or whether they are “cured”
by a dosc of rays having the latest fash-
ionable shade. In either case the cure
—like the disease—is a mental one.

But it is different with persons who
are suffering fromi an acute germ in-
fection or from some real affliction like
cancer or tuberculosis. It is a part of
the duty of every radio expert, 1 sub-
mit, to tell such persons the truth about
“glectrons” and “radiations” and the
other words so glibly misused by the
quacks. The flavor of science is an
impressive flavor. It is an obligation
of the radio public and of others who
really understand these words to see that
this flavor is not used to mask things
that are really social poisons.

The Harpies Who Employ Radio for
“Communing with the Dead’

Outside the field of health and medi-
cine radio has provided other opportuni-
ties for quackery. Ome of the most
despicable is that of the harpies who
prey on the desires of thosc recently
bereaved. It is natural for the human
mind to scek comfort, to wish to be
assured that loved ones who have died
are still alive somewhere, still to be met
in the hereafter. This has provided,
for centuries, an opportunity for fake

Page 313

Raffalovieh, Puris

Applying the Mysterious
A chemical nostrum, recenily exploited in France, was applied to the

skin in order lo
from the body.

“Radiation Preventer”

revent lhe escape of some myslerious “radiation”
This was supposed lo conserve bodily sirength.

The

crucial place (o apply the malerial was said o be the back of the neck.
An application here would frequently operale to prevenl “radiation”
fron the entire body.

spiritualists, for fortune tellers and for
a thousand other types of what I might
call “spiritual quacks,” to distinguish
them from the medical quacks.

Radio has its share of these. One of
the most frequent is the claim to be
able to communicate with the dead by
radio. Instances have turned up in a
dozen cities in the past two years.
Radio apparatus lends itself eastly to
such deception. It is not difficult to
construct a receiver which is connected
with no wires but which will speak, ap-
parently by some mysterious influence.
The “influence” is, of course, merely a
Jow-powered transmitter in the next
room. Thus the voices of the supposed
dead have thrilled thousands of deluded
listeners, a confederate at a peep-hole
somewhere supplying the necessary

www.americanradiohistorv.com

voice. In one of the first issucs of
PoruLar Rapio, the distinguished ma-
gician Mr. Harry Houdini, described
some of the fake devices invented for
this purpose, devices in which radio
plays an essential, although regrettable,
part.

In spite of frequent exposure, these
delusions continue. Only last Septem-
ber, a meeting of spiritualists in Paris
proposed and instituted a schemne for the
construction of radio reccivers Wwith
which it was proposed to communicate
with the dead. In April of this year, a
spiritualist of Chieago exhibited a
“radio box™ to which three persons had
to he attached to provide the necessary
“force emanating from the organisms.”
When thus provided with the three
living foree-producers, the mysterious
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box delivered itsell of messages sup-
posed to come from the land of the de-
parted.

The radio scientist need not concern
himself with the reality or non-reality of
a spiritual existence. The thing he
does need to consider is the use of these
radio devices, and, as in the case of the
health fakers, the use of radio terms
and expressions, in order to prey upon
the most sacred hopes of the human
mind. Catching spirits for private
profit is a despicable business at best.

From 2 photograph made for POPELAR RADIO

Let us not allow it to be done with a
radio noose.

The Hlusion of “Persecutions” by
Radio Waves

Another delusion which has grown
more and more prevalent since the in-
troduction of broadcasting is that of
persecution by means of radio waves.
Many persons of feeble mentality have
acquired the idea that radio waves sent
out from the minds of evil individuals
or even from the broadecasting stations

A Radio Apparatus for “Spirit Messages”

Although some honest wnvesiigators have made experiments, the applica-
lions of radio to psychic mallers have been mainly at the hands of the

Jakers and quacks,

Trials honestly made have failed to detect the

slightest evidence of psychic influences on radio receplion.
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are able in some mysterious way to cause
illness or mental distress. I have been
told by two persons, both obviously
abnormal mentally, that the radio
waves were ‘“‘twisting” their internal
organs. The real trouble, in both in-
stances, was undoubtedly no more than
plain old-fashioned indigestion. What
the patients needed was a good digestive
pill, not a radio expert.

In at least one instance which has
come to my notice, this delusion was
put to use by a faker to extract money
from the victim. This quack encour-
aged the idea that the radio waves were
doing internal harm. He prescribed a
daily—and costly—treatment with his
“radio opposer.” Also he supplied some
pills which tasted like bicarbonate of
soda, and doubtless were nothing else.
Of course, the patient recovered. The
pills alone would have seen to that.

Such fakes are doubtless eommon.
It is part of the duty of those who really
know something about radio to see that
such delusions are stopped, to teach the
public that radio waves never caused
internal “twistings” or any other dis-
order of the human body.

Facts and Fancies Concerning the
“Death Rays”

There was an epidemic of such delu-
sions two years ago, after the publicit;
given to the supposed ‘‘death rays,”
rays said to operate by some radio
principle. There do exist, of course,
such things as violent electric dis-
charges, some of them in the form of
short-distanee beams or rays. Dr. W.
D. Coolidge, of the General Electric
Company, has induced intense streams
of electrons to leave the vacuum tubes
in which they are produced and to come
out for a few inches or even for a few
feet into the air. This mnakes a “death
ray” of a sort. Dr. Coolidge can kill a
mouse with it. But it is a far ery from
such laboratory experiments to the
claims of inventors who propose to an-
nihilate cities or to destroy armies hy
intense beams of destructive energy
sent by radio or otherwise.

Still more nonsensical is the claim to
be able to damage or annoy persons by
“death rays” emanating from the eye
of an evil adept in the art. This is no
more, really, than the ancient fable of
the mythical beast who could kill with
one glance of its eye, or the less ancient
belief in the “evil eve.” Let us see to it
that radio is not used any longer to sup-
port these long-exploded superstitions.

A Curious Nostrum for Preserving
Strength by Reducing the Body's
“Radiation”

A curious form of radiation fake
turned up last year in France. This was
a chemical supposed to be rubbed on

(Continued on page 354)
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MEASUREMENT CHART

FOR USE IN CALCULATING THE COUPLING FACTOR FOR CO-AXIAL

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

HIS chart has been prepared to
serve as an easy means for calcu-
lating the coupling factor for co-axial
and concentric coils.
The mutual inductance of two coils
follows the equation

M=K+ XL 1)

im which M denotes the mutual indue-
tance, L, and L, the self-inductance of
the coils and K, the coupling factor.

If the coils are connected in series so
that a variometer is formed the induct-
ance will vary between

L o= Lit+ Lo+ 2M ... 2)

and L =La+L.—2M ... .. 3)
according to the direction of the winding.

It is a somewhat difficult thing to
estimate the coupling factor for various
coils; but in some ecases formulas are
known which give a result that is exact
enough for most practical purposes.

The coupling factor for co-axial and
concentrie coils may be calculated from
the formula

K =DS*X LS/DL* X LL ...4)

All the dimensions and symbols for
this formula are taken with reference to
the chart which is reproduced above.

Tight and loose coupling are only
relative terms; but it is generally un-
derstood that, if the faetor is less than
.5, the coupling is loose. For simple
co-axial rotation the coupling factor is
proportional to the cosine of the angle.
This variation is plotted on seale No. 8
on the chart.

The chart given zbove provides a
situple and rapid means for caleulating
the coupling factor of coils of this type.
It aets as a substitute for Equation 4
when the length of the outside coil (in
inches}, on scale No. 1, is counected
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with the length of the inside coil (in
inches), on scale No. 2, and the inter-
secting point on reference line No. 3 is
connected with the diameter (in inches)
of the outside coil, on scale No. 4. The
intersecting point on reference line No.
5 is then connected with the diameter
of the inside coil, on scale No. 6 and
this line intersects reference line No. 7.
Then, conneet the relative location of
the coils, on secale No. 8, with the in-
tersecting point on reference line No. 7
and this line will intersect scale No. 9
at a point which gives the coupling
factor.

The mutual induetance and the values
between which the inductance will vary
may then be ealculated by means of
Equations 1, 2 and 3.

Example: To find the coupling factor
of a coil 2 inches in diameter and 1.5

(Continued on page 367)
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HOW HARMONIC FREQUENCIES ARE USED FOR CALIBRATION
The oscillator al the left is adjusted to a frequency of 1,000 kilocyeles; a third harmonic, of
course, is 3,000 kilocycles. The oscillator at the right is then adjusted to zero beal by matching
ils second harmonic of 3,000 kilocycles with the third harmoenic of the first oscillator.
1When =zero bea! has been obtained the experimenter knows that the fundamental frequency of
the oscillator at the right is 1,600 kilocycles or 200 meters as against the 1,000 kilocycles

or 300 meters of the first osciilator.

A NEW METHOD OF USING HARMONICS FOR

DETERMINING FREQUENCIES

Here 1s a way of harmonic heterodyning that is of great value
to the experimenter who wants to calibrate a wavemeter or to
determine the value of a frequency or wavelength. By the use
of a crystal oscillator in eonjunction with a vacuum-tube oscil-
lator—as described in this article—practically any wavelength

ADIO experimenters often need
a method of obtaining electrical
currents of numerous accurate fre-
quencies in their experimental work.
These frequencies are required to have
known values and the separation be-
tween them should be small compared to
their actual values.
Sometimes it is merely necessary that
these frequencies have a known rela-

or frequency may be determined.

By MORRIS L. STROCK

tionship; oecasionally it is desirable to
obtain numerous frequencies regardiess
of their values or relationship.

All of these requirements are met in
the use of harmonies which are present
in the usual type of electron tube gen-
erating eireuit. (Such a eircuit, var-
iously known as an “oscillator,” “heter-
odyne” or ‘“driver,” will hereafter bhe
called a “generator”). It is possible to
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obtain any number of frequencies from
a single value,

Probably the greatest use of harmon-
1es is to supply the numerous frequencies
required for the calibration of frequency
meters, or to use the older term, “wave=
meters.” In this case it is necessary
that the fundamental frequenecies which
produee the harmonies, should be of
accurately known values. A method
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for obtaining these fundamental fre-
quencies that is available to radio lis-
tenersis found in the signals from certain
transmiitting stations known as “Stand-
ard I'requency Stations” which are
listed monthly in the Radio Service Bul-
letin.*

This article describes the utilization
of known frequencies and a description
of a method for obtaining harmonics
from them.

Many experimenters hesitate to use
harmonies beeause the process appears
to be rather complex. It is true that
this work requires some time and
patience but if it is undertaken with a
knowledze of the principles involved
and if proper methods are employed it
will not be found difficult. Onec will
find that this study of harmonies opens
up a fascinating field of experimenta-
tion.

The discussions in this article are
hased upon “kilocycles” rather than
“meters.” The reason is that this usage
is much simpler. In case conversions
are required they may be readily made
by dividing 300,000 (299,820 for greater
accuracy) by the given value of kilo-
eycles or meters.t

Assuming that harmonics are re-
quired for a frequeney-meter calibration,
the first step in obtaining them involves
the reception of a known frequency from
a transmitting station. The receiving
set (Figure 1) may or may not be of a
type which can be adjusted to generate
(oscillate). The generator should be of
suflicient power to satisfactorily operate
the resonance indicator of the frequency
meter. (Generator A, Figure 1. Gen-
erator B is ignored for the present).

How the Apparatus Is Set Up

The generator is placed a distance of
from two to six feet (depending upon its
power) from the receiving set and the
frequency mcter is placed sufficiently
close to the generator to obtain satis-

*A monthly publication obtainable from the
St;{gerintendem of Documenws, Govit. Printing
Office, Washington, D. C. for 25 cents a year.

fAccurate conversion tables may be obtained
for five eents from the Supt. of Documents.

factory resonance indication. This
ideal arrangement could not be shown
exactly in Figure 1, owing to difficulties
in photographing.

The receiving set is tuned to the
transmitting station and the generator
is adjusted exactly to this frequency by
the ‘zero-beat” method, care being
taken to see that the beal i3 not produced
by he receiving sel self being adjusted
to generate or “‘oscillate” and thus produce
radiation.

The received frequency may now he
transferred to the frequency meter to
supply a calibration point or to check a
previous calibration. This is done by
adjusting the frequency meter to secure
a maximum deflection of its resonance
indieator while chserving the following
precautions to insure minimum error:

(1) By avoiding coupling between the
generator and the frequency meter
which is close enough to cause a reactive
effect that is sufficient to throw the
generator off zero-beat. (In some cases,
particularly with a low-power generator,
this reactive effect will cause a slight
deviation from zero beat but this may
be corrected by a slight readjustment of
the generator.)

(2) By the observer placing himself
as far as possible from the apparatus,
thus redueing the hody-capacity effect
to & minimum.

The Zero-beat Process

In this process of obtaining zero-heat
with the frequency from a distant trans-
mitting station, it will be noticed that
the tuning of the receiving set has no
effect upon the accuracy of the zero-
beat adjustment. The receiving set
merely serves to collect a sufficient
amount of power from the transniitting
station so that the beat note produced
by the interaction of the local generator
and the received frequency may be de-
tected and made audible. Except in
the case of a local station, it is of course
desirable to tune the receiving set so
that a beat of maximum intensity is
obtained. If this beat is produced by
the carrier wave of a broadeasting
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station, identification may be more dif-
ficult than in the ease of a beat obtained
from a standard frequency signal. In
the former ease, as an aid in identifying
the broadeasting station, it will be
noticed that the modulation is badly
distorted.

After thus obtaining known frequen-
cies, the method of harmonies between
two generators (see Figures 1 and 2) is
used to give numerous other frequencies.
Both generators should have suflicient
powenr to satisfactorily operate the reson-
ance indicator of the frequency meter.
If this is not possible, the required
frequeney may be transferred to the
frequency meter after it has first been
transferred {by the zero-beat method)
to the generator of higher power. In-
creasing the plate voltage of a generator
which is equipped with a dry-cell tube
will often give sufficient power.

The Use of the Charl

The chart (Figure 2) suggests the
method of obtaining numerous fre-
quencies by means of harmonics be-
tween two generators. Two facts about
this chart should be mentioned at the
outset:

Firsl, the chart shows the method
only and therefore gives only a few of
the numerous frequencies possible to
obtain between the limiting values
shown (500 and 2,000 kilocyeles).

Second, although harmonies are used
to obtain new settings of the generators,
the fundamental frequencies only are
transferred to the frequency meter.

The fundamental frequencies of gen-
erator A arc indicated in large circles
with “A” in the center; harmonies are
indicated in smaller circles. The fun-
damental frequencies of generator B are
in large squares with “B’” in the center;
harmonics are m smnaller squares. Ap-
proximate wavelengths are shown in
parentheses.

The greatest accuracy will result from
this work by making as few changes as
possible in the generator adjustments,
particularly in the adjustment of gen-
erator A, that gives the initial fre-

A CALIBRATION SETUP
FioURE 1: The receiver lo be calibrated i3 placed at the lefi; generator A is then adjusted to
zero beal with the set. The wavemeter al the right i8 used to oblain the calibration point ar lo
check previous calibrations; gencrator B is used lo produce the heterodyne beat that is employed
to determine another frequency.
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quency. Henee the procedure will be
carried out with this idea in view.

It is assumed than an initial fre-
quency of 1,000 kilocycles has been
obtained on generator A by adjusting
to zero-beat with the frequency of a
distant transmitting station as tuned
in on the receiving set. This frequency
is transferred to the frequency meter,
{arrow No. 1).

Generator A is also producing harm-
onics (2,000, 3,000 and more kiloeycles)
which are exactly two times, three
times and so on, the fundamental fre-
quency of 1,000. It is customary to
call the fundamental frequeney (in this
case 1,000) the “first harmonic.” The
second harmonic is then 2,000, the
third harmonie is 3,000, and so on.

Applying these ideas to wavelengths,
the fundamental of the generator is 300
meters, the second harmonic is 150, the
third harmeonic is 100, and so on.

If generator B is now adjusted near
the fundamental frequency of A, a beat
note with a piteh corresponding to the
difference in frequencies of A and B will
be produced in the headphones in the
plate circuit of either generator or in
the phones connected to the receiving
set. This beat is produced by the
fundamentals of the two generators;
hence the frequency of B is increased to
very nearly 2,000 until a second beat
note is heard. This is caused by the
seeond harmonic (= 2 X 1,000) of A
beating with a new fundamental (2,000)

of B. B is now adjusted to exactly
2,000 kilocycles by zero beat and this
frequency is transferred to the frequency
meter (arrow No. 2, Figure 2).

The frequency of B is now decreased
to 500 kilocycles (arrow No. 3, Figure
2) and a zero-beat obtained between the
second harmonic of this frequency and
the initial frequency of 1,000 kilocycles
from generator A. To obtain a new
fundamental frequency of 750 kilocycles
(arrow No. 4, generator B), a zero-beat
is obtamed between the third harmonic
of A and the fourth harmonie of B.

A Cheek on Accuracy

Generator B may now be set to 1,500
kiloeycles (arrow No. 5) and after this
frequency is transferred to the fre-
queney meter, generator A is thrown
slightly out of adjustment and again
set to zero beat (arrow No. 6) thus
duplicating the imitial frequency.

It is an excellent plan to duplicate
frequeneies in this manner as a check.

Again leaving generator A at 1,000
kiloeycles, B is once more adjusted to
2,000 kilocycles and generator A is
readjusted for a new fundamental of
666.7 kilocycles {arrow No. 7). This
frequency may be selected as a new
starting point, comparable to the in-
itial frequency of 1,000 kilocycles, and
a repetition of the process just de-
scribed may be made. Another funda-
mental frequency which would be very
good for this purpose is shown by arrow

A4

B.
2000
(150)

1500
(200)

INITIAL
FREQUENCY

3000
100

B STH HAR.
p 2500
232) (120)
B |}
750 |
(400}

A SKELETON CHART OF HARMONICS

Ficure 2: A general idea of how harmonic heterodyning is used to
produce new frequencies should be easily obtained from thiz charl.
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No. 8, and the method of obtaining it is
similar to the method of obtaining the
666.7 kilocycle frequency.

A brief reference to the procedure
described above shows that four fre-
quencies were obtained from generator
B without disturbing the initial setting
of A. Two of these frequencies (arrows
2 and 5) are higher than the initial fre-
quency of 1,000 kilocycles, while the
other two (arrows 3 and 4) are lower
than the initial frequeney. This sug-
gests a possible variation in the pro-
cedure according to the required fre-
quency values. Arrows 7 and 8 suggest
satisfactory values of new initial fre-
quencies; arrow 6 represents a check
upon the initial frequeney of 1,000.

The proeess of obtaining harmonies
may—at least theoretically—be con-
tinued indefinitely, subject to the limita-
tions in frequency range of the gener-
ators. Actually, the higher harmonics
become rather too weak to be readily
detected.

This work gives greater accuracy if
the harmonics are obtained immediate-
ly after the generator is set to zero-beat
with the received (initial) frequency, 4
condition assumed in the descriptions
given above. This may not always be
possible, as for instance in the case of
standard-frequency signals when a num-
ber of successive frequencies are being
received. In this case the following
procedure may be used:

The frequency meter is carefully
tuned to the generator (set to zero beat)
until a mean of several settings is ob-
tained. Other known frequencies may
then be recorded in the same manner.
Later, when the method of harmonics
is applied, these frequencies are re-
produced in turn on the generator by
tuning it to the frequency meter ad-
justed to the predetermined settings.

A check on the accuracy of adjust-
ment of the generator is obtained by
retuning the frequency meter and
reading the setting.

An Approximate Calibration Should
First be Obtained

Before undertaking the experiments
deseribed above an approximate cali-
bration should be obtained for each
generator, as the lack of such makes it
difficult to locate harmonies.

These calibrations may best be given
by curves plotted with frequencies (or
wavelengths) against condenser settings,
using one curve for each generator coil.
Points for these curves may be obtained
by tuning the generator to zero-beat
with the known frequency of a trans-
mitting station as tuned in on the re-
ceiving set, by employing harmonies be-
tween generators using the ideas sug-

(Continued on page 356)


www.americanradiohistory.com

AUGUST, 1926

Page 319

HERE is a real chance for the experimenter to cooperate with the
Army scientists in solving one of the unexplained mysteries of radio.

I/ WAVE
- /7 L[ENGTH,

From a photograph made for PoPaLak Rapio
HERE 1S THE PROBLEM IN A NUTSHELL

What causes the increase of current in the anlenna of a short-wave transmitter as the human
body moves away from i, reading its mazimum strength at one-half wavelength intervals?

Does the Human Body Reflect’
Radio Waves?

While working with short wavelengths, Major Mauborgne has ob-
served a peculiar phenomenon that has not yet been fathomed. In
this article he invites amateurs to conduct similar experiments and
to report their observations to him at the Signal Corps Laboratory

at Washington, D. C.

By MAJOR J. O. MAUBORGNE, U.S. A.

N the praetical operation of short
wave apparatus by amateurs and
others, various phenomena have been
observed, from time to time, that show
that operation in the region below one

hundred meters, while enjoying certain
advantages not obtainable with longer
waves, meets with certain difficulties.
Some of these difficulties, for example,
are the “shifting” and “fading” effects,
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and the so-called “skip distance” effect,
which precludes reception within a given
area of a transmitting station that em-
ploys certain waves.

Attempts to work below fifteen meters
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]
f / ANTENNA

THE SHORT-WAVE TRANSMITTER
USED IN THE EXPERIMENTS
Fraure 1: The antenna is made of a tele-
scopic brass rod which permits the adjust-
ment of the antenna wavelength. L, L1 and
L2 are inductances which are made of single
turns of small copper tubing; M is the an-
tenna ammeter; and C and C1 are variable
tuning condensers.

are found to involve still greater dis-
advantages on account of the apparently
erratic behavior of these short waves,
and because of the peculiarity of being
reflected, refracted, or absorbed by
almost anything which they may strike.

The shorter the wave, the more easily
perceptible do these effects become.

Until many more experiments have
been made to determine the sources of
the erratic behavior of waves of this
short length, proper corrective measures
eannot be taken to put very short waves
into daily practieal use.

The author, while making experi-
ments with a transmitter that operates
between three and five meters, and
using an antenna operating at its funda-

mental, has observed the curious phe-
nomenon that the human body, or a suit-
able metallic plate, if steadily moved
away from a transmitter such as is here
deseribed, will produce an tincrease of
curreni in the anlenna, as the body
reaches points distant from the antenna
equal to one-half the wavelength, one
whole wavelength, or one and one-half
times the wavelength.

The current change in the antenna as
shown by the antenna ammeter might
have been thought due to the effect of
“body capacity,” if the effect had been
observed only when the body was rather
close to the transmitter.

One might well argue that the ap-
proach of the body, particularly when
we consider how short the wave is and
therefore how easily influenced it is by
small eapacity changes, niight have had
the effect of changing the capacity of
the antenna, either throwing the an-
tenna circuit into or out of tune. How-
ever it is to be especially noted that par-
ticular care was taken first to put the
transmitter proper into resonance with
the antenna, with all persons removed
at considerable distance from the set.
This was accomplished by long control
cords by which the coupling and wave
length were changed by an assistant
stationed about eleven feet from the set.

After the apparatus had been adjusted
in this manner for maximum radiation,
and & human body approached the
transmitter at -distances from eight
meters to two and four-fenth meters
away, it became evident that capacity
effects at such distances were so slight
as to be entirely negligible.

The only possible explanation of the
remarkable increase in the antenna cur-
rent over that existing in the set when
tuned in the manner described, is that
the extra current was due to reflection

POPULAR RADIO

from the body back to the set.
This eurrent in repeated tests of the
particular apparatus used showed a
nine percent increase in the antenna
current when the body was at the dis-
tance of half a wavelength from the
transmitter.
The particular apparatus used is
shown in the accompanying illustrations.
The accompanying ecireuit diagramn
(Figure 2) is based upon the description
given in a 1924 number of L'Onde Elec-
trigue, by Commandant Mesny, of Paris.
It is highly recommended for work down
to about two and a half meters, when
using 201@-a tubes in ordinary sockets.
The inductances L and L, are similar,
Fach consists of a single turn, 3 in. in
diameter, of small copper tubing. Each
loop is tapped at the exact center, the
grid coil tap connecting to the grid re-
sistance of 5000 ohms. The other end
of the grid resistance goes to the minus
terminal of the filament. The center tap
of the plate coil is tied to the positive
pole of the “B” battery, the negative
pole of which is connected to the nega-
tive pole of the “A” battery. The fila-
ments of the two tubes are in parallel.
The “B” battery voltage for this ex-
perimient should be about 220 volts so
as to give an antenng current of about
160 to 200 milliamperes, as shown by
the meter “M” in the antenna circuit.
The antenna inductance, L., consists
of a single turn 415 inches in diameter of
small copper tubing, inductively coupled
to the plate inductance. The antenna
meter should have a range of 0 to 250
milliamperes when using 201-a tubes.
The antenna and counterpoise each
consists of small telescopic brass rod,
about two feet long when telescoped.
This telescoping feature permits the ad-
justment of the antenna wavelength.
The particular condensers used across
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A DIAGRAM OF THE TRANSMITTER WIRING

Figure 2: The electrical connections fer the various instrumenls in
the short-wave transmitler shown in Figure 1, the leltering of the in-

struments is the same in both figures.

This circuit unll work down to

2V5 melers with the ordinary 201-a tubes placed in standard sockets.
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HOW THE WAVES WERE MEASURED
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The method that was used to determine the wavelength, employed two parallel wires that were
connected lo the oscillator so that standing waves were generated in the antenna and counter-

porse

the grid and plate coils were General
Radio Company’s 2-plate vernier con-
densers.

The entire apparatus, including the
batteries, was mounted upon a movable
table, to pennit use of the set in various
parts of the room.

In order to tune the set to the antenna
without the operator being near the ap-
paratus, long cords were attached to the
plate coil and to the antenna coil. One
coil from each passed directly to the
hand of the assistant, while another
cord from each passed to him by way
of a screweye, so that the coupling
between the plate and the grid coil eould
be changed—thus tuning the set and,
also, making possible the adjustment of
the coupling between the antenna coil
and the plate coil.

All this could be acecomplished without
requiring the assistant to move from his
position, eleven or twelve feet away
from the transmitter.

In these experiments the set was first
roughly tuned to the antenna by the
operator by hand. The eoupling between
the antenna coil and the plate coil was

wavelength of very short waves.

made loose from the beginning; and,
by varying the condensers across the
plate and grid coils, the set was adjusted
to approximate resonance with the
antenna.

The operator then took up a position
at a telescope placed about thirty feet
from the transmitter. This telescope
was trained upon & small mirror so
placed as to reflect the image of the
antenna ammeter into the telescope.
In this way any variation in the an-
tenna current could easily be read with
the telescope.

The assistant then manipulated the
cords until the observer at the telescope
noted that the set was in resonance with
the antenna, when a reading of the an-
tenna current was noted.

The assistant next left the control
cords and took up a position near the
transmitter, while the observer watched
the changes in the antenna current as
shown by the ammeter, as the assistant
slowly backed away from the trans-
mitter,

The results were checked many times,
In each case the ammeter showed about
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Thig method of wavelength measurement is remarkably accurate for determining the

nine percent increase over the normal
current, when the assistant reached a
position equal to one-half wavelength
from the set, and further slight rises
were noticed when positions one-wave-
length, and one-and-one-half wave-
length respectively were reached.

Between these points the antenna
current fell off to normal.

While the assistant was standing at
the half-wavelength point and a con-
siderable increase in antenna current
was noticed, another assistant was told
to go and stand by the first assistant.
The result was a further inerease in
antenna current as indicated by the
ammeter.

The actual length of the emitted
wave was measured both by a wave-
meter and also by putting up a pair of
wires on which standing waves were set
up by coupling the set to the wires, the
antenna and counterpoise being re-
moved, but the distance between the
antenna coil and the plate ecoil being
kept constant. The operation of deter-
mining the length of the waves by the

(Continued on page 360)
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The Acme 5-tube Reflex Receiver

The Acmeflex S2, employs 3 stages of RF (the last one, a reflexed stage), a detector and a
stage of audiv. This circuil is very selective and the volume that is oblained is enormous.

Popular Radio Circuits

INSTALLMENT NO. 1

Tne Parts THaT AR Usep I8N This RECEIVER ARE—

I—Aeme “D” Coil Unit (includes con- GL—Daven grid-leak, .5 to 2 meg ; S—Bradleyswitch;

denser VC1); GC—Dubilier condenser with grid- J—binding-posts for the loudspeaker
VC2—Acme variable condenser, .0005 leak clips, .00025 mfd.; tips are furnished on the battery strip;

mid.; C1—Dubilier condenser, type 640, .0004 Loop—18 Milhenry Inductance. May
RFT1!—Acme radio-frequency amplify- mid.; be made by winding 92 ft. of loop wire

ing transformer, type R3; C2, C4— Dubilier condensers, .002 mid.; (Litz), pancake style, on two crossed
RFT2—Acme radic-frequency amplify- C3—Tobe condenser, 2 mid.; sticks, cach 35 inches iong. The sepa-

ing transformer, type R4; C5—Splitdorf by-pass condenser, 1 ration of the wires should be exactly
AFT! and AFT2—Acme audio trans- mid.; 9/16-in.;

formers, type MAZ, R1, R3—Acme potentiometer rheostats, Baseboard—7 by 23 inches, drilled for
VT1, VT2, V13, VT4 and VT5—Naald 6 and 2,000 ohm resistances; the instruments;

sockets, type 400; R2—Acme fixed resistance unit, 1 ohm, Panel—7 by 24 inches.

[ Z1|
N P T T
4 (S g -
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The “Universal’”’ Receiver

980550500 _
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This receiver consists of one stage of tuned-radio-frequency, a regenerative detector and two
stages of audio-frequency amplification; the Rice method of neulrahzation ts used. Fariwcu-
lar nate showld be made of the use of low-ratio transformers in the audia slages Jor the best
quality reproduction. The tubes thal are used are of the UX-201-a type cxeepl for a UX-112

Tue Parrs Tuar Are Usep

1.1 and L2—General Radio coils, type
277-D, (secondaries of L1 and L2
tapped at 30 and 35 turns respective-

ly);

VC1 and VC2—General Radio variable
air condensers, .00035 mfd, type
247-H,

VC3—General Radio microcondenser,
type 368;

GC—dElectrad miea condenser, .00025
mid.;

GL—Electrad grid-leak, 2 meg.;

Cl—Eiectrad mica condenser, .5 mid_;

C2—Electrad mica condenser, .0001

in tube socket VT4,

R1—General Radio rheostat, 30 ohms,

type 301;

R2—CGeneral Radio rheostat, 10 ohms,
type 301;

R3—Amperite, No. 1A, or !4-ampere
Brachstat;

R4—Amperite, No. 112, or !g-ampere
Brachstat;

R5—Rovalty variable resistor, 500 to
50,000 ohms;

VT1, VT2, VT3 and YT4—General
Radio sockets, type 156 or 310 UX;

S—Yaxley filament switeh;

J—Yaxley open-circuit jaek;

AFT1and AL‘TZ—Genernl Radio audio-

www.americanradiohistorv.com

iv Tris RECEIVER ARE—

frequeney transformers, ratio 2-1,
type 285,

Composition panel—7 by 18 inches;

Baschoard (used as sub-base)—7 by
1714 inches;

Sub-base braekets (2 required);

Cormnposition binding-post strip, 1 inch
by 115 inches;

General Radio binding-posts, Type
1387, (10 required);

Small brass brackets for supporting
coils (2 required);

Brass bracket to support condenser VC3;

General Radio diais, type 310 (2 re-
quired).

— a————— —-ilmui —

oAy Fesr
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Hoppe, London

POPULAR RADIO

ONE OF THE WORLD’S GREATEST AUTHORITIES ON THE ATOM
In the drama of iradio the atom plays such a vital part that PoruLar Rap10 has turned

1o one of the world's foremost authorities
that every radio fan should know about.
Professor of Chemistry at the Royal 1

Research Laboratory .

Jor a series of short, popular articles on this subject
Sir William Bragg of England is the Fullerton
nstitution and IXrector of the Davy-Faraday

Ghe ATOM

ARTICLE NO.6

The Nature of Crystals: Metals

Scientists believe that tremendous power lies hidden in the
minute particles of matter known as atoms. In radio, power
from the thorium atom activates the filaments of our vacuum
tubes; and now scientists are wrestling with the problem of
how we can harness the immense energy in other atoms

to do our work.

By SIR WILLIAM BRAGG, K.B.E, DSc, F.RS., M.R.I.

HE use of metals has been one of
the principal factors in the develop-
nent of human activities.

The beginning of the story is so far
back in the ages that we can only make
guesses as to how men first made metal
tools and weapons. Perhaps copper
was picked up in its native state and its
weight suggested its effectiveness in a
fight. Possibly it was afterwards dis-
covered that copper could be smelted;
and, again, there are various wavs in
which it might have been found that
there was an alloy of copper and tin
which was far harder and more service-
able than eopper alone; and so the Age
of Bronze set in and lasted many years.

Iron came later, of course. From that
time to this there have been workers in
metal, forming important members of
their conimunities. We have but to
think of the magnitude of the meta) in-
dustries in this country alone to realize
how great a part the metals play in the
life of the world.

The properties of metals depend, in
the first place, on the peculiar proper-
ties of their atoms, and, in the second,
on the arrangement of the atoms in the
solid material; in other words, on the
crystallization. The mieroscope has
been applied to metallurgy for many
years now; and it has helped wonderfully
in its development. Its chief revelation

www.americanradiohistorv.com

is the importance of the crystalline con-
dition, including the various types of
crystal which a metal contains, their
nature, their magnitude, and their rela-
tive arrangement.

It is characteristic of the atoms of
metals that they very readily part with
one or more electrons, so that a piece of
metal, to a first approximation, may be
thought of as a collection of atoms,
closely packed together, in form spher-
ical or approximately 50, and permeated
by a crowd of electrons which are not
attached strongly to any particular
atom, but which can wander about
among the atoms like people in the
rooms of a building. In this way, we
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Page 325

EXPERINENTS THAT SHOW THE FUNDAMENTAL NATURE OF METALS

In the illustrated articles which have already been published in PorurLAr Ranio, Sir William Bragg

abridged the first four of hes iz lectures delivered al the Royal Institution of London under the general

title, ““Concerning the Nature af Things."”! The first five subjecls were: ““The Aloms of Which Things

Are Made,” “The Nature of Gases,” “The Nalure of Liquids’ and “The Natuare of Crystals: the

Diamond.” “The Nature of Crystals: Ice and Snow”® The present article, illustrated like the others

with diagrams represenling (he chief experimenls performed during the lecture, deals with
the nature of ractals

wWwWw americanradiohistorv com
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THE ARRANGEMENT OF ATOMS IN
A PIECE OF IRON AT ORDINARY
TEMPERATURES
Fi1Gure 9: The change thal occurs in iron
when healed to about 780 Centigrade (the
aloms then packing more tightly as in Figure
10), is illustraled by the experiment shoun
in Figure 2 on the opposile page.

have an explanation of the well-known
fact that metals are conductors of elec-
tricity. An insulator, such as ebonite
or quartz, is, from this point of view,
a body in which there are no electrons
free to move when the electric force is
appled.

Each of the atoms in a metal, consid-
ered apart from its proper complement
of electrons, is charged with positive
electricity. It is not quite clear how
they hold together. No doubt the elec-
trons have a binding effect, being
charged negatively; but the full explana-
tion cannot be quite so simple as that.
For we have to explain the great variety
in the properties of the metals, their
strength, their duetility, their melting
points. If all of the metals were merely
positive spherical atoms held together
by electrons, we could not understand
the great differences between them. It
seems likely that the metal atoms, which
are necessarily close neighbors to each
other, are held together at points on
their surfaces by local mutual attrac-
tions which outweigh the simple electric
repulsions that would drive them
apart.

The X-rays show that the atoms of
aluminum, copper, silver, gold and
some other metals arc packed together
like spheres in closest array. Each atom
has in such case twelve immediate neigh-
bors (Figure 10), as may be seen by
counting the number of balls in contact
with any one ball in a pile of balls.

Some metals have a different arrange-
ment; one of the most important of these
is iron. Each iron atom has only eight
neighbors, which are arranged round
about it as the corners of a cube are
ranged round about the centre (Figure
9). Curiously enough,when ironisheated
to about 780 degrees Centigrade, there is
a remarkable change in its inner struc-
ture: the atoms pack themsclves more

tightly together in the manner of thefour
metals mentioned above (Figure 10),

A very pretty experiment gives an
obvious demonstration of the change.
An jron wire is kept taut by a heavy
weight in the manner shown in the
figure (Figure 2). An electric current is
made to flow along the wire, thus raising
it to a bright red heat, at which temper-
ature the iron is in the second of the two
states described sbove. The actual
stretching of the wire during the heating
is shown, magnified, by a light pointer.
When the current is turned off and the
wire cools again, the pointer registers
the contraction, which goes on uni-
formly until the critical temperature is
reached, at which the change in the
structure takes place. At that mo-
ment the atoms of the iron rearrange
themselves, and take more room than
they did before. The iron, in conse-
quence, shows a sudden expansion, and
the pointer hesitates, stops, and reverses
for a time the movement which shows
contraction.

Usually the crystals of a metal are in
complete disarray. The metal is an
aggregate of minute crystals pointing in
all directions. When & metal is drawn
or rolled or beaten, the crystals acquire
greater regularity in their arrangement,
related to the direction of the drawing
or to the plane of the beaten sheet. In
gold-leaf, silver-leaf, copper-leaf and
aluminum-leaf, the X-rays show us
the change that has been made by the
beating. The crystals are of cubic
pattern and consist of aggregates of
cubes, like crystals of rocksalt. In the
beaten leaf, the crystals are so arranged

THE BEHAVICR OF A GLASS BEAD
AND GRAPES IN SODA WATER
Ficure 11: The glass bead, if clean, collects
no bubbles, and the soda water fastens on il,
or “wets” it, so il sinks and remains al the
bottom. But, if the bead is made greasy, it
collects bubbles, which act like buoys and
bring it up o the top. The bloom on the
grapes prevenls them from being welled, so
bubbles form and cause them to rise.

www.americanradiohistorv.com
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ATOMS AS REVEALED BY X-RAYS

Fiaure 10: The close-packed arrangement

of alems in gold, silver, copper, aluminum

(and iron when heated)—cach alom having 12
immediate neighbors.

that one face is paraliel o the plane of
the leaf, or nearly so. When gold leaf
is heated, the regularity disappears;
and the crystals are arranged in a hap-
hazard manner.

It is curious that gold leaf, which
shows the familiar yellow color by re-
flected light and is green by transmitted
light, becomes white, or nearly so, after
heating.

Faraday was very much interested in
these color effects, though he could not
find an explanation which satisfied him.
Sir George Beilby has also investigated
them, and has shown that under “cold
working,” whether drawing, rolling, or
beating, the metal actually flows.

The X-ray experiments carry the in-
vestigation a stage further, and show
that the flow which is due to cold work-
ing results in a rearrangement of the
crystals; we may think of it as due to
their re-forming in new aggregates
under the influence of the forces.

When gold has been heated and be-
comes white, and is allowed to cool, re-
taining its white color and increased
transparency, the pressure of a smooth
agate pestle brings back the old charac-
teristics and colors of the beaten leaf. No
doubt, the regularity of arrangement is
morc or less restored. The arranging
and disarranging, which are so easily
demonstrable in the simple case of foil,
are no doubt concerned intimately with
the hardening by cold working and an-
nealing by heat which are familiar to
metal-workers.

The remarkable properties of alloys
and their great varicty are among the
most interesting and important ques-
tions in metallurgy. To take a simple
and ancient example, why should a
small admixture of tin convert the soft
and almost useless copper into hard and
serviccable bronze? The X-ray will
show that the copper crystal is merely
a close-packed pile of spherical atoms; .

(Continued on page 358)
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The First Minister Whose Income Is Entirely Dependent

Upon His “Radio Parishioners"

The unique non-sectarian congregation of the Rev. Howard O. Hough of "Way Down East
in Portland, Maine, can boast of no pews, pulpils, pipe organs or other material equipmeni

of any kind whalsoever—ezcept broadcasting station WCSH.

to them for the allotted period on Sundays for religious services.

And that is only loaned

Ghe Word of God —on 500 Watts

The novel experiment that is being made with the
“First Radio Parish Church”

““Canst thou send lightnings, that they may
go and say unto us, Here we are?”
—Job, 38:35

IN the above words, quoted from the
Bible, some of the more devout of
churchmen have ingeniously read a
prophecy of the coming of radio.

And now the first minister of the first
regularly constituted “Radio Parish
Church,” as it is officially designated,
may literally face the mierophone on
Sunday and announce to his thousands
of broadeast listeners that constitute
his parish, “Here we are.”

This first Radio Parish Church, which
is loeated in Portland, Maine, is unique
in two particulars:

First: Its parishioners are all broadcast
listeners who have no church edifice and
whose place of worship is before their
receiving sets:

By L. T. PITMAN

Second: The minister is engaged solely
in the work of the radio church, and has
no outside interest, and his livelihood
depends entirely upon subscriptions re-
ceived from his unseen parishioners.

Religious organizations have for four
years heen using radio broadecasting for
disseminating their teachings* Many
denominations are at present operating
broadecasting stations, but none is as
interesting or as unusual as the experi-
ment of this radio parish.

The Radio Parish Church uses the
voice of station WCSH. Its pastor is
the Rev. Howard O. Hough, who was
installed as minister in due form. The
number of its adherents is not known,
but there are thousands who face, every
day of worship, the microphone-pulpit.

*3ae '‘Religion's Raid on Radio,” PoruLar Rabro,
January, 1925.

www americanradiohistorv. com

True, during the past four or five
years of broadeasting, there have been
experiments somewhat similar to the
one which station WCSH is attempting,
but the Radio Parish Church is dis-
tinctive in that its pastor’s time is de-
voted exclusively to broadcasting. He
is, therefore, a minister with all of the
duties and vicissitudes of any regular
chureh, but with an unusual opportu-
nity to administer the Word to those whe
have been forced absentees, or who
would not listen.

The Radio Parish Church, as now
constituted, is the conception of its
pastor. With him have cooperated
Henry P. Rines, owner, and William F.
Foss, director, of station WCSH. The
parish is a non-sectarian organization;
it is vlanned to have preachers of prac-

(Continued on page 361)
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CHECKING UP ON THE “B” CURRENT CONSUMPTION OF THE SET

Before passing on the design of this improved receiver, the author and his associates lested
it thoroughly in actual practice in the PoruLar Rapio LaBoraTory in New York City, in
field tests at Atlantic City and in his own laboratory at Garden City, L. 1.

HOW TO BUILD THE IMPROVED

Browning-Drake Receiver

High efficiency that emphasizes fine tone quality is the out-
standing characteristic of this new model, with its many
improvements both in circuit and apparatus design.

By ARTHUR H. LYNCH

The list of parls given below includes the exact instruments used in the sel from which these specifications were made up. ‘The erpe-

rienced amateur, however, will he able lo pick owl other reliable makes

of tnstruments which may be used with equally good results.

q But we recommend that the novice /follaw the list, as the diagrams in this article will telt him ezaclly where to bore the holes and ezactly

where lo place the connections.

| instruments other than the ones listed are used, the only change that will be necessary will be the

use of different spacings for the holes thal are drilled in the sub-base for mounting the instruments. To any reader who has difficully
in oblaining any of the parts which are necessary in making up these model receivers and power unils, Popurar Rapio SERVICE
BUREAU, 627 West 43rd Street, New York City, will gladly assist in seeing that his requirements are promptly supplied.

Cost or Parts: Nol more than $66.00

HEeRrE 1s A LisT or Parts Usep IN THE LABORATORY MoDEL—

A and B—coil and variable condenser, re-
spectively, of the National antenna
tuning unit, type BD-1B;

C and D—ecoupling coils and variable con-
denser, respectively, of the National
detector tuning unit, type BD-2B,

E——Jefferson “‘Concertone’ sealed audio-
frequeney transformer;

F—Thordarson filter choke (this is the
same type of choke that is used for

Copyright, 1926, by PoruLar Rabio, Inc.

“B” eliminator work),

(G—Tobe paper filter condenser, 4 mfds.;

H1 and H2—Sangamo miea fixed econden-
sers 002 and .006 mfd ., as illustrated .
(Dubilier, Aerovox or their equal may
be used here or for U);

I—X-1. variodenser, type N;

J1, J2 and J3—Lynch douhle resistance
mountings;

K1 and K2—Tobe paper filter condensers,

wwWw americanradiohistorv com

with a capacity of .1 microfarad each;
L1, L2 and M2—Lyvnch metallized resis-
tors, .1 megohm;
M1—Lynch metallized resistor, .5 meg-
ohms;
N1, N2, N3, N4 and N5—Benjamin
vihrationless sockets for UX tubes;
O—Lynch metallized resistor, 6 meg-

ohms;
Pl and P2—Lynch metallized resistors,

All rights reserved.
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.025 megohms; and .09 megohms, re-
spectively;

Q—Brach-stat, Code 2-B, with mounting;

R—Frost Gem-Jac, No. 954;

8—Carter battery switeh;

T1 and T2—Tait brackets;

U—Sangamo miea fixed condenser, .0005
mfd. equipped with grid-leak elips;

V—Corbett sloping panel cabinet for a

ERE is a receiver which combines

all the advantages of a circuit

that has long been recognized as stand-

ard with new ideas and improvements

which have been made in receiver con-

struction since the circuit was first de-
veloped.

Extremely sharp tuning has been
obtained by reducing the losses in the
radio-frequency circuits to a ninimum
and remarkably low current consump-
tion has been made possible without
sacrificing volume range or quality. And,
finally, the many minor features such
as the elimination of hum in the loud-
speaker when the set is used with the
ordinary type of “B” eliminator and
the extreme simplicity of the hattery
connections, help to make the mnew
Browning-Drake receiver ideal for the

panel measuring 8 by 22 inches;

W-—small brass brackets for mounting
connection blocks (see Figure 9 for
details);

X1—antenna connection block, (see Fig-
ure 9 for details),

X2—battery connection block, (gee Figure
9 for details);

Y—decorated bakelite panel, 8 by 22

Page 329

inches, (this panel was furnished by
the Pausin Engineering Co.);
Z—hardwood baseboard, 9}4 by 2134
inches furnished with the cabinet.
6 Eby binding-posts.

The National type B variable ratio Velvet
Vernier dials are sold with the type BD-1B and
BD-2B units mentioned above wgen specified by
the purchaser—otherwise the standard National
Velvet Vernier type A dials are supplied.

home constructor who wants to build
a good all round set with good quality,
volume, range and selectivity.

Browning and Drake, asnearly every
one interested in radio knows, became
famous for their work in the design of
radio-Trequency devices having extreme-
ly low losses. A striking instance of the
effectiveness of their work becomes im-
mediately evident when it is considered
that the radio-frequency resistance of
the coils used in the present model re-
eeiver has been reduced by a rather in-
genious method to 7 ohma.

The lowest resistance in coils of a
similar nature, heretofore, has gener-
ally been in the neighborhood of 1!
ohms. When coils of this character are
used in eonjunction with suitable vari-
able condensers, the losses in the radio~
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frequency part of the receiver are
negligible and the tuning is thus made
extremely sharp.

Without going into any long discus-
sion of the advantages of the cireuit, de-
veloped some years ago by Browning
and Drake, it may be said, for those not
already familiar with its arrangement,
that it combines an antenna tuning de-
vice with a stage of tuned, neutralized-
radio-frequency and a regenerative de-
tector. Immediately following the
detector, any system of audie ampli-
fication may be employed.

For a number of reasons (given later
in more detail), the author has em-
ployed in the audio system one stage of
transformer coupling, two stages of
resistance coupling and a suitable out-
put arrangement to permit the use of

—

A VIEW OF THE RECEIVER FROM THE REAR

Ficure 1: The general arrangement of practically all the instrumenls that are fastened to the
panel or base. The exact locations for the instruments are shown in the working drawings

on the following pages.

www.americanradiohistorv.com
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THE PICTURE WIRING DIAGRAM
F1GURE 2: The lower rectangle represents the base and the upper, the panel; hoth show the

insiruments in approximalely their correct posilions.

the new UX-171 power tube and to
keep the high voltage direct-current
recommended for such a tube out of the
loudspeaker windings. The new ,Ceco
power tube has also been found satis-
factory.

In the design of this recciver, one of
the principal considerations, was the .
reduction to an irreducible minimum
of the amount of current drained fron:
both the “A” and “B” batteries and, at
the same time, the provision of satis-
factory volume for loudspeaker opera-
tion.

The plan in its original form called
for the use of two 199 tubes in series,

lo connect up the mounted instruments,

two high-mu tubes and one power out-
put tube. At the suggestion of Mr. Lau-
rence M. Cockaday, the two high-mu
tubes were replaced by twgl morfe 199
tubes having their filaments in series so
that the entire current consumption in
the filament circuit is not, more than .62
of an ampere. The results: obtained
were quite a surprise to the writer; and
all who have heard the receiver in opera-
tion marvel, first at its volume, and
then at its exquisite tone quality with
the small tubes. This reduetion in fila-
ment currenf consumption means that
the receiver will perform over long
periods without recharging the storage

The heavy white lines show the wiy

battery even though the battery itself
may be of small capacity.

Another result of this change has
been a decided reduction in the plate
current so that the “B” batteries will

last much longer. The greatest drain
on the “B” batteries takes place in the
output tube or power tube. However
the drain on the “B’ batteries eaused by
the operation of all five tubes is suf-
ficiently low to permit the use of stand-
ard sized “B” batterics, which under
ordinary operaling conditions of from
three to four hours a day, will not wear
out for at lcast a year. This greatly re-
duecs the annoyance of constant changes.
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THE WORKING DRAWING FOR CONSTRUCTION

FiGuRre 3: The exact posilions of all the instruments mounted on the base are shown in this
layoul; center lo center dimensions are used. This drawing should be referred lo constantly in

Ogperation from the Light Socket
Before considering the esign of the

audio-frequency cireuit, it may be well
to point out two or three common dif-
ficulties whieh have been eliminated in

this receiver. The first question gen-
erally asked by the student of eircuits
when he sees this receiver is:

“Why did you use a transformer in

building the set.

the first stage of the audio amplifier?”

There are several answers to this
question; the most importapt one, how-
ever, is that where three stages of re-
sistance coupling of the ordinary type
are used in a receiver, it has been found
that a very undesirable hum is heard
in the loudspeaker when one of the
ordinary type of battery eliminators is

WHERE TO DRILL THE PANEL

employed. This hum may, of course
be overcome by the proper selection of
condenser and resistance, values in the
resistance-coupled ‘amplifier but the
simplest solution is, found in making
the first stage of the amplifier trans-
former-coupled.

Another reason for the use of the
transformer is that, because of its step-up

Ficunke 4: Fhe eract positions for the holes thal musi be drilled in order to mount the panel
itself and also to mount the instruments on the panel. The holes outlined with the double

circles should be countersunk.
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THE CIRCUIT DIAGRAM FOR THE RECEIVER

Fiaure 5: The complete hook-up at a glance. All the symbols for the instrumenis bear
designaling letlers which are used in the list of parts, the text and the illustrations.

ratio, the amplification obtained by the
first 199 tube is greater than it would
be if resistance or impedance coupling
were employed.

It should be borne in mind, however,
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that the transformer used should, by all
means, be a good one. There are at
present on the market a number of
transformers that may well be put in
this class and that will give good results.
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THE RECEIVER AS SEEN FROM THE RIGHT

F1GURE 6: This end view of the receiver gives a general idea of how the
tuning units and the adjacen! apparatus are mounted.
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This receiver has been tried with a
number of regular battery eliminators
without producing a hum, althouch
when the same eliminators were used
with receivers employing three stages
of the ordinary type of resistance coup-
ling, the hum was very disagreeable.
No change has been made from the or-
dinary values used in recognized resist~
ance coupling other than the changes
indieated in the values of the grid-
leaks and these changes have been made
to obtain the proper grid-bias for the
199 tubes.

Therefore, we find that in the present
combination we have plenty of volume
without distortion at a verv moderate
eonsumption of current in both the “A*
and ‘‘B” circuits. The current used in
the “C" eireuit is, of course, negligible.

A Unique Feature for Cutting Down
“Parasytic” Coupling Effects

Serious consideration has been given
in the design of this receiver. to the
problem of making it as simple in opera-
tion and set-up as is consistent with
good design.

It is a well-recognized faet that the
ordinary receiver that has five or six
wires running to the batteries is sub-
ject to a certain amount of pick-up from
local stations beeause of these wires.
Then, too, another fault is introduced,
known as coupling, in the circuits which
are made by these wires.

In order to reduce the number of wires
outside the receiver to a minimum, and
also to cut down the possibility of
parasytic coupling effects, two fixed re-
sistor elements have been employed to
reduce the normal plate voltage to the
proper value for use with the radio-
frequeney tube and the detector tube.

To offset the bad effects such an ar
rangement would ordinarily set up in
the radio-frequency circuits, these re-
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sistors have been shunted by suitable
fixed bypass condensers. The direct
current from the “B’’ battery thus flows
through the resistance to the plate of
the desired tube at the proper voltage
and the radio-frequency current (or
the voice current as the case may be)
passes through the bypass condenser,

A table of resistance values for two
“B” battery voltages is appended and
it will be seen at once that variation of
the plate voltage may be brought about
by merely changing the value of the
resistor used in either the detector or
radio-frequency plate circuits. It will
be noted that the value of these resistors
is quite low in comparison with familiar

types.
How to Construct the Set

After all of the instruments and ma-
tenials for building the set have been
procured, the panel (shown in Figures
1,2 and 4) should be prepared.

First of all, cut the panel to the cor-
rect size, 8 by 22 inches. "Then, square
up the edges smoothly with a file.

The centers for boring the holes,
which are used in mounting the instru-
ments, should then be laid out on the
panel, as shown in Figure 4. A con-
venient method is to lay out all center
holes on a piece of paper the same size
as the panel and then to fasten the piece
of paper on the panel and to mark the
centers directly on it by punching
through the paper with a sharp pointed
instrument.

If all of the holes are started first
with a small drill, one-sisteenth of an
inch in diameter or less, they may be
more nearly centered.

The holes that are outlined with a
double circle, in the diagram, should be
countersunk so that the flat-head ma-
chine screws that are used for fastening
the instruments may be flush with the
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A LEFT-HAND VIEW OF THE SET
F1ouRe 7: The way in which the antenna luning coil has been inverled
on ils condenser and the manner in which the panel is fastened to the
base with heavy angle brackels are both shown here.

panel. All the rest of the holes are
straight, drill holes. Sizes for the diam-
eters of these holes have not been
given; but the builder may casily find
what size holes are necessary by measur-
ing the diameter of the screws and shafts
of the instruments that must go through
them.

When the panel is drilled, the builder
may give it a dull finish by rubbing the

THE FRONT OF THE RECEIVER

Ficure 8: The knobs and dials are marked with letlers corresponding
{o the inslrumenis lo which they are altached. The small number of
luning controls show how operation has been simplified.
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face of the panel lengthwise with fine
sandpaper until it is smooth. This proe-
ess then should be repeated, except
that light machine oil should be applied
during the second rubbing.

Finally rub the panel dry with a piece
of eheesceloth. A permanent dull fin-
ish will be the result. Or, the panel
may be left with its original shiny-
black finish, if earc has been exereised
not to scrateh it during the drilling.

If a “tailor-made” drilled and en-
graved panel is bought this work will
be unnecessary, as the drilling and
finishing have alrcady been done by the
manufacturer of the panel.

After the panel has been prepared the
experilienter is ready to mount the in-
struments upon it.

First of all, mount the tuning unit
AB. To do this properly the coil A,
which is attached to the condenser, B,
must be taken off and the supports re-
versed so that the coil A sticks out in an
opposite direction, as shown in Figures
1,2, 6 and 7. The coil, A, is fastened
to the condenser, B, by means of two
serews. When this has been done, the
unit may be fastened directly to the
rain panel Y by means of three screws.

Next, attach the dial to the tuning
unit, AB, taking care that the small
pin in the top of the dial engages
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A Tuning Chart
to Adjust

to Your Own Set
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INSTRUCTIONS FOR USE: Cut out the chart at the lgft and paste
il on a piece of thin, stiff, while, bristol paper. Then cul out the small
chart al the right. It should be in position on the blank space
on the right-hand side of the main chart underneath the heading ‘‘Dial
Setting.”” To get il in exactly the right position tune in a station of
around 350 lo 450 melers and find oul what selting il comes in on on
your dial. For instance, a station on 405 melers would come in some-
where near 113, 114 or 115 on your dial according lo the variation of_lhe
condenser in the sel. If 1t comes in at 114 (say), pasie the dial selting
part of the chart in place so thal 405 meters on the wavelength scal_e is
exactly opposite 114, on the dial setting scale. Then all the other stations
will tune in approxrimalely as indicated by the compleled charl.

through the hole drilled directly above

the center line for the shaft. This pin

is used to keep the dial from turning.
Then prepare the second tuning con-

trol, CD, for mounting on the main
panel, Y. The coil unit C that forms
a part of this tuning unit should also
be reversed so that the small inside coil
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will face to the right instead of to the
left when looking from the rear of the
set. Attach this tuning unit to the
panel Y by means of three screws with
the volume-control shaft and the con-
denser shaft protruding through the
panel.

Attach the tuning dial to this instru-
ment and also the small volume-con-
trol dial. The volume-control dial simply
screws on to the threaded shaft. Then
mount on the panel Y the small battery
switch 8. This is mounted next to the
tuning dial of the tuning unit AB, as
shown in Figures 1 and 8.

This completes the mounting of the
instruments directly on the panel Y,
and you are now ready to mount the
instruments that go on the baseboard Z
that is supplied with the cabinet V.
(Reference to Figure 3 will make it easy
to mount the instruments in their
proper positions).

Begin by mounting the five vacuum-
tube sockets, N1, N2, N3, N4 and N5,
care being taken to place them with the
arrows pointing in the proper direction,
as shown in Figure 3.

Fasten to the baseboard, Z, the trans-
former, E, by means of four wood
screws, as shown in Figure 3. It should
be attached with the grid and filament
terminals turned to the right-hand side,
as viewed from the back of the set.

Mount the choke coil, ¥, by means
of four screws, as also shown in Figure 3.

Now the condenser G may be
mounted with the two terminals in the
position shown in Figure 3. This
should also be fastened by means of
four small wood screws.

The next job will be to mount the
two double resistor units J1 and J2, as
shown in Figure 3. These are mounted
by means of one serew to each mount-
ing. The third double resistor mount-
ing, J3, should be placed in position, as
shown in Figure 3, and attached to the
baseboard with a single screw.

Then, the two condensers K1 and K2
should be attached to the baseboard, Z,
with the terminals placed as shown.
These should be fastened down to the
baseboard by means of two secrews to
each instrument. The mounting for
the automatic-filament control, Q, may
then be placed as shown and fastened
to the baseboard with a single screw.

The two binding-post connection
blocks X1 and X2 should be prepared
as described in Figure 9. When the
binding-posts and the jack, R, have been
fastened in their correct places, attach
the small brackets, W, to the proper
holes at the extreme end of each block.
The two blocks may then be fastened
to the baseboard by means of two flat-
head wood screws to each brass bracket.

This completes the work on the base-

(Continued on page 364)
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The eternal struggle for ‘“freedom of speech’” is now entering upon a new
phase—a struggle for the “freedom of the air,” as expressed in the control

Is there a radio

CENSORSHIP?

Dr. Norman Thom a8, who classifies himself as
a liberal and who is classified by some as a radical, answers

“YES”

When Station WEAF recently withdrew its invitation to Dr. Thomas, who
is the executive director of the League for Industrial Democracy, to broad-
cast an address on ‘* Education and Peace,” it started a rumpus that was only
augmented when stations WHAP, WM
hearing on the ground that the talk touched upon controversial subjects.
“Censorship!” charged Dr. Thomas, who added; “There seems to have
grown up a curious and undemocratic notion in the broadcasting world that
nct, that what they say is not controversial,
but that to answer it is.”” |Here are Dr. Thomas’ opinions on the subject—

writlen especially for PoPUuLAR

high public officials are sac

ADIO broadeasting is today so con-
trolled and censored that with rare
exceptions only one side—and that the
conservative—of public questions, polit-
ical, social and economie, is presented to
listeners.

There is a growing accumulation of
specific evidence on this point. Speakers
have been cut off in the middle of
speeches, invitations to speakers have
been cancelled, opportunity to speak
has been denied, organizations and in-
dividuals whose views have been mis-
represented have been refused all op-
portunity to answer the charges against
them.

In the space at my disposal I cannot
even list this specific evidence; I can,
however, appeal to you to recall how
often you have heard public officials,
spokesmen for great interests, patriots
of the National Security League brand,
and how seldom their opponents.

There are two great sources of cen-
sorship:

(1) The way in which lkicenses are
granled.

I do not believe that Herbert Hoover
desires to be dictator over the air. It is,
however, a matter of fact that labor and
liberal organizations have found it im-
possible to get new licenses or purchase
old ones and that the owners of existing
stations are extraordinarily careful to
avoid any criticism of the policies of the
Cabinet officer and his assoeiates in the
Administration to whom they must look
for licenses.

(2) The pmzer thal is inherenl in the
so-called “radio trusl”

of broadcasting stations.

(A and WNYC also declined him a

ADIO.

This trust, according to the com-
plaint filed by the Federal Trade Com-
mission, comprises the American Tele-
phone and Telegraph Co., the General
Eleetric, Westinghouse, the Radio Cor-
poration of America, and one or two
others. It exercises control by its power
over patents necessary for broadeasting
and over wires necessary for remote con-
trol. Donald Flamm of station WMCA
admitted my case in the explanation
he gave to the New York Times for his
station’s sudden withdrawal of an
invitation to me to speak on “Freedom
of the Air.” Said Mr. Flamm: “It was
better not to do anything rash and get
into trouble with other stations on
whom we depended or with Washing-
ton.”

Behind this specific censorship lies
the general failure of station managers,
government officials, and the public
itself to realize that radio must be a
public utility. Only a limited number
of radio atations are possible. Those
who control them and what is said over
them will become dictators over democ-
racy. A radio company cannot have
an “editorial policy” to which all
speeches must conform unless such a
station is carefully balanced by another
with a different editorial policy. A
radio station cannot use the poor pre-
text of refusing to accept controversial
matter-—a speech on a social problem
which is in no sense controversial is
dead—as a reason for barring some
speakers while accepting others. In
general radio stations must accept
speeches on their merit without dis-
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“T'Lose who control
radio stalions and
whal is said over
them will hermme

dictalors over

d-e'lr.'l -.;-l'acy."

crimination because of their point of
view.

The bill drawn up by Senator Dill goes
a long way in the right direction. It de-
clares radio a public utility, has provis-
ions against monopoly and discrimina-
tion and sets up a non-political com-
mission to grant licenses and in general
regulate this broadcasting business
which already has acquired such sig-
nificance in our democracy. A non-
partisan commission giving all its time
to radio will be exempt from the fear
that it mav use its power to punish sta-
tions for expressing controversial opin-
ions.

There is no other way out. If you
want freedom of the air back Senator
Dill’s admirable bill,


www.americanradiohistory.com

Page 336

POPULAR RADIO

HOW TO PICK OUT A LOUDSPEAKER

What is the best speaker to use with your transformer-coupled amplifier?

Or with your impedance-coupled amplifier? This article tells you how to

determine the particular type and quality of speaker—cone, horn or eabinet
that will prove most efficient with the set that you wuse.

By LAURENCE M. COCKADAY

THE BEST WAY
TO SELECT
YOUR SPEAKER

The sel with which
il 15 lo be used
should be placed on
the testing lable;
and connecled with
each of the loud-
speakers in lurn
by means of the
plug - in arrange-
men! shoun above.
In this way the
apparalus that
gives the best re-
sults IN AcTUAL
OPERATION may
be chosen.

wwWwW americanradiohistorv com

HE quality of radio entertainment

depends, more than on any other
single factor, upen the loudspeaker that
vou pick out to use with your set.

Yet when the average man walks into
a radio store to buy his first loudspeaker
he is at a loss when he is called upon to
decide what kind he should select from
the horn speakers, eabinet speakers,
cone speakers, loudspeakers of all shapes
and sizes that are spread out before him
in a bewildering array.

Just which type should he buy?
Would his set work better with a horn
or a cabinet speaker? Would his wife
tolerate a barrel-like cone or a goose-
neck horn? Or, after all, does it make
any difference which one he takes home?

And in the end he may pick one at
random—and one that is just as likely
to give him wretched as enjoyable re-
ception.

But the experienced radio fan takes
certain definite points into considera-
tion when he picks out his loudspeaker.
To determine which one best suits his
needs he asks himself the following
questions:

What type of audio-frequency am-
plifier does my set use and what is its
relative quality?

What is the approximate size of the
room i which I intend to place my
loudspeaker?

What is the relative amount of power
that will be supplied to the loudspeaker
by the last tube of my set?

Once these three points are settled.in
the prospective purchaser's mind, it is
really a simple problem to ehoose the
proper speaker to use with his receiver.,
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Audio-frequency amplifiers may be
roughly clessified under three heads:

A—transformer-coupled anmplifiers;
B—impedance-coupled amplifiers;
C—resistance-coupled amplifiers.

Transformer-coupled amplifiers may
be again divided into those of a high
quality and those of a cheaper grade.

If your set is equipped with a high-
quality transformer-coupled amplifier
that will amplify all frequencies evenly
and give even and faithful amplifica-
tion, the use of a really good loud-
speaker is fully justified. It will
give its best results with one of the
larger and more expensive cone-type
loudspeakers. A cheaper speaker will
not take advantage of the fine tone
quality of which the amplifie: is eapa-
ble.

On the other hand, if the set employs
a cheap form of transformer-coupled

amplifier, the cone-type of loudspeaker -

wil! not be found to be as satisfactory,
even if the most expensive grades are
used. Much better results will be ob-
tained from some of the horn or cabinet
loudspeakers used with this type of
amplifier.

Impedance-coupled amplifiers usually
give the best quality reproduction when
they are used in conjunction with a cone
loudspeaker or one of the high-grade
horn or cabinet type. It is never ad-
visable to use one of the cheaper horn
or cabinet loudspeakers with this type
of amplifier because these speakers do
not reproduee the low tones, and the
good quality of reproduction that the
amplifier gives may be entirely lost.

If your set is equipped with a resist-
ance-coupled ampilifier, it is worth
while to employ one of the more ex-
pensive cone loudspeakers because this
amplifier will give clear and faithful
reproduction of broadeast programs.

In general, therefore, it is best to
use a cone loudspeaker with all receivers
that have power amplifiers that operate
with a minimum amount of distortion.

On & mediocre amplifier, for medium
volumne, the horn or eabinet type loud-
speakers are usually most suitable.

Two considerations—the size of the
room in whieh the loudspeaker is to be
used and the amount of power that is
supplied to it—should be carefully
weighed when you decide just how large
a loudspeaker to buy.

If the room is fairly large, it is obvious
that a bigger loudspeaker should be
used than if the space which the sound
must fill is small. Again, if the set
supplies only a limited amount of
power to the loudspeaker, it would be
foolish to use one of the large cones
which may be operated satisfactorily
only by a powerful set.

A small loudspeaker should be used
in a small room or with a small set, and
only a lﬁrge loudspeaker will give satis-
factory results with a powerful am-
plifier. Common sense can be the only
guide in the matter of these two con-
siderations.

Finally, it is most important that
actual tests should be made, using the
loudspeaker on the set with which it is
to be used.

Ask the clerk in the store to demon-
strate a number of loudspeakers, and, if
possible, to demonstrate them with the
set that you have decided to buy.

Then make a careful comparison of
the quality and volume that each loud-
speaker gives on that receiver.

This is especially important in the
case of the sets that employ the cheaper
grade of transformer-coupled amplifiers,
for it is only by actual test that it is
possible to tell just which one of the
horn or eabinet speakers will provide

the proper characteristics to make it
possible for the set to give the best pos-
sible perforinance,

There is no single factor that is more
important in a radio installation than
the choice of the proper loudspeaker to
go with the type of set that is being
used. You would never use a Ford
motor with a Packard car nor could
Chevrolet wheels be nsed on a Pierce
Arrow; they would not fit or perform
the proper duty although they may be
entirely satisfactory when used with the
type of car that they are manufactured
for. In the same way, the various types
of loudspeakers and various kinds of
sets must fit each other electrically and
acoustically if the best possible results
are to be obtained.

Some inexpensive loudspeakers give
really satisfyving results when they are
used with an inexpensive set; the results
depend upon how the characteristics of-
the amplifving svstem combine with
the characteristies of the loudspeaker
itself.

Remember that the best and most
efficient cone-type loudspesker may
sound tinny and may give much dis-
torted reception if the amplifier with
which it is used does not amplify the
signals excellently.

By keeping these few simple ad-
monitions in mind and by making an
actual test of various loudspezker units
with his set, even the noviee should
be able to choose a loudspeaker that
will fit both his receiving set—and his
poeketbook.
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THE HOOK UP FOR THE LOUDSPEAKER SELECTOR

How the receiver should be connected lo the selector so that a number
of loudspeakers may be tested by actual comparison,
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A REAL “CROSS-COUNTRY” TEST OF THE SET
One of the hardes! lesls to which a receiver may be put is to subject it lo the vibrations and
Jolts of a motor trip over country roads. This portable sel was thus transported for hundreds of
miles—uwith guccessful results thal demonstrated its durable and serviceable qualities.

HOW TO GET THE MOST OUT OF YOUR

“Town and Country” Receiver

Data on the antenna, batteries, transformers and on the in-
terchangeable coils that make it possible for this receiver to
cover the wide wavelength range between 50 and 1500 meters,
and that will help every owner to get the best possible results.

F any reader who has built the new

portable receiver that was de-
seribed in the July issue of this maga-
zine has any doubts concerning the prae-
tical, serviceable qualities of this set
for ordinary vacation-time usc the fol-
lowing report of the tests that have just
been made with it will be informative
and illuminating.

As this “Town and Country” set was
designed by the PoruLAr Rapio LaBora-
ToRrY for out-door use during the summer
scason, the receiver was submitted to

By S. GORDON TAYLOR

what is at once the most severe and at
the same time the most common test to
which portable sets are subjected—
when it is placed in a motor ear and
exposed to the jolts and jars of ordinary
road driving,

For the purpose of this test the or-
iginal laboratory model that was shown
in the July issue was employed.

The receiver was ‘“installed” by
placing it on the rear seat of a closed
car with the open equipment carrving
case {the loudspeaker was left in the

www americanradiohictorv com

case) lying on the car floor. The loop
was propped up flat against the side of
the car at one end of the rear seat.

Under these conditions the car trav-
elled a total of over 1,000 miles, within a
radius of 150 miles of New York City,
and during this entire time, not even
a tube was damaged although the seven
tubes were left at all times in their
sockets and the receiver wag in opera-
tion both when the car was in motion
and during stops.

Under these conditions good recep-
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tion was obtained from stations up to
50 miles away.

During a short mid-afternoon stop,
at a point 150 miles from New York
City, several of the city stations were
brought in with good loudspeaker vol-
ume and Schenectady, 300 miles dis-
tant, was tuned in with good loud-
speaker audibility.

This reprosents excellent daylight
reception for any receiver working under
favorable conditions; in the present case
it is all the more remarkable in view of
the fact that the entire receiver and
loop were inclosed within the all-steel
budy of the car,

During one of the tests, under more
favorable conditions, over 40 stations
were tuned in during a single evening.
These stations included sone as far away
as Mexico City, Canada and California.
This test was made with the receiver
located in the author’s home in New
York City, where he employed only the
loop antenna; in every case each station
was held until its call letters were an-
nounced. This consumed a great deal
of time, but guesswork was entirely
climinated and the resultant log of
stations that were heard is authentic.

The Best Antenna and Ground

A study of the wiring circuit of the
first detector, VT1, of the “Town and
Country” reeceiver will show that the
coil socket, A, and the loop jacks arc
conneeted in parallel to provide the
input to the detector tube. When the
loop is plugged into the three jacks the
loop winding completes the detector cir-
cuit and signals may be received. Or if
an outdoor antenna is used, the coil A is
phugged into its socket and the antenna
and ground are connected to terminals
Al and A2 of the coil socket.

Both the loop and coil A should not
be plugged in at the same time.

If the receiver is permanently in-
stalled in the home during the winter
months, either the loop or the outdoor
antenna may be used at will.

Any type of outdoor antenna may he
used with the receiver. If the antenna
is extremely long it may be advisable
to connect a small, fixed condenser of
about .00015 1afd. capacity between
the antenna and the receiver in order to
sharpen up the tuning of the first tun-
ing condenser, C1, although this same
end may be obtained largely, by turning
the rotor of coil A almost at right
angles to the stator winding.

Extreme sharpness in the tuning of
the condenser Cl is not essential, how-
ever, and will really provide little cause
for worty because the sharp tuning qual-
ities of the oscillator condenser, C2,
will provide ample selectivity to pre-
vent interference between stations.

There is little more to be said about

the antenna except that, when a loop
is used, the three wires that run from
the loop to the receiver should be kept
slightly separated; otherwise the capac-
ity between these wires will be n shunt
to the capacity of the condenser Cl
and this will make it impossible to tune
in the low-wave broadecasting stations.
A separation of 14-inch or more between
these wires is therefore recommended.

The Right Tubes to Use

The UX-199 type of tubes are used
in all sockets except the last, where a
UX-120 dry-cell power tube is used.

If the prospective builder happens to
have on hand six of the old type UV-199
tubes (UV-199 or C-299) these may be
used. In such a case it will be neces-
sary to use suitable sockets, of course,
as these tubes will not fit in the new
universal type.

The UV-201-a type of tubes cannot
be used in this receiver without exten-
sive changes in the ¢ircuit.

Page 339

How to Get the Maximum Resulls
from the Batleries

By the use of six “A" batteries con-
nected in series-multiple, as shown in the
battery hook-up diagram in the July,
1926, issue, this life will be almost
exactly the same as that of the four
“B" batteries. This means that nine of
the ten “A" and “B” batteries in this
receiver will become exhausted at the
same time and it is probably best,
therefore, to replace all ten at that time
rather than to continue to use the tenth
with nine new batteries.

If the receiver is to be permanently
installed at home¢ during the winter
months larger “13” batteries will be
somewhat more cconomical. Referring
to Figur: 13, in the July issue, two
large-size batteries would be used in
place of the two shown in the lower
right-hand corner and the single, in-
termediate-size battery would replace
the two “baby’” batteries that are shown
to the left of these two.

LARIA ON FLATE CURKENT CONIUMFTION
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THE DISTRIBUTION OF THE BATTERY DRAIN

Ficore 1: Half of the first large ballery supplies the plate current for
three tubes and it is also in the circuil of all the other tubes. The current
drain is therefore 9 milliamperes on Uhis section of the ballery. The
second half of this batlery and all of the second ballery are drawn on by
only 4 tubes, a total of 7.6 milliamperes. The drain on the two small
batteries is only 4 milliamperes as they supply the power tube only. It
18 this low current drain on the last two balleries that permils the usc of
the smaller size balteries in this part of the circuil.
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THE “PLUG-IN” COILS
F1aURE 2: T'we views of the No. 111 A coil, one of the highly efficient coils
used in this receiver. Forms for these coils may be purchased by those who
prefer to “roll their own.” Insiructions for winding are given in the lex!.

The connections for this combination
of batteries are shown in Figure 3. It
will provide over 400 hours of service
before replacement becomes necessary.

The dryv-cell “A” batteries that are
recommended are those made expressly
for radio work. Their size is the same
as the ordinary 1}g-volt door-bell bat-
teries, but they are so constructed that
they will give a great deal longer service
with a radio receiver than will the or-
dinary type.

If desired, a 6-volt storage battery
may be used in place of the dry-cell “A”
battery. The rheostat that is used to
control the filament current in this re-
ceiver is of sufficiently high resistance to
control etther a 412-volt supply, as when
dry cells are used; or a 6-volt supply, as
when a storage battery is used. It need
only be connected to the receiver in place
of the dry cells,

The life of the “C” batteries is more
than a year, regardless of the amount
of use to which the receiver is sub-
jected. This applies to the 2214-volt
“C'" battery in the battery case, as well
ds to the 41y-volt battery which is in-
stalled in the receiver cabinet.

The voltmeter on the panel may be
used to test the voltage of all batteries
cxcept the “C" batteries. In the normal
operation of the receiver the total “B”
battery voltage may he seen by pressing
the small button just above the dial of
the voltmeter.

The exact “A” battery voltage is of
little interest. All the operator wants
to know is the voltage drop across the
filament of the tubes and this is continu-
cusly shown on the upper scale of the
voltmeter (except when the button is
pressed to obtain the “B” battery volt-
age reading). When the “A” battery
voltage has dropped to a point where
the voltmeter registers less than three
volts, even with the rheostat turned all
the way to the right, it is time to lay
in a new set of “A” batteries.

The voltage of the individual “B”
batterics may readily be tested. Dis-
connect the “red” wire from the 135-
volt binding-post of the battery, or of
the binding-post strip in the equipment
carrying case, and touch it to the 90-
volt terminal of the battery, at the
same time pressing the button on the
voltmeter.

The resultant reading will be the
voltage of the first two “B” batteries
(originally 90 volts). Repeat this proc-
ess, touching the red wire to the 45-
and 22V¢-volt terminals to obtain the
voltage of these portions of the battery.
When the voltage has dropped to 34
volts for a 45-volt block #t is time to
replace the block.

The only precaution that is neces-
sary to observe in making this test is to
make sure that the red hattery lead that

POPULAR RADIO

is used in making the test is discon-
nected at the battery end rather than
at the recetver end. Also, do not attempt
to check the “A” or “C” batteries by
touching the red wire lo their terminals.

The Long-wave Transformers

When constructing the new “Town
and Country” portable receiver, it is of
the utmost importance that the long-
wave transformers I1FT1, IFT2 and
IFT3 be matched for use with 199 tubes
because those matched for the 201-a
type tubes will not give maximum re-
sults when used with 199 tubes. If the
type of tubes for which the transformers
are matched is not plainly marked on
the container, the transformers are
matched for 201-a tubes and will not be
suitable for this receiver.*

Long and Short-wave Range of the Set

One point which was not brought out
in the July, 1926, issue of PoruLAr
Rapio is the great wavelength range of
the new “Town and Country” receiver.

The use of the plug-in coil sockets, A
and B (shown in the deseriptive article
in the July issue), permits the use of
Silver-Marshall coils of varying sizes,
with the result that a wavelength range
of from 50 up to 1,500 meters may be
obtained. This range covers the regu-
lar broadcasting waveband, 200 to 550
meters; the short-wave broadcasting,
60 to 100 meters; the amateur wave-
bands, 75 to 85 meters and 150 to 200
meters; and the various foreign amateur,

(Continued on page 374)

*The manufacturer of the transformers has had
the 199 type in production for a considerable length
of time and if your local dealer does not have them
in stock he can obtain them readily.
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THE BATTERY CONNECTIONS FOR HOME USE
FiGUuRE 3: When the receiver is installed in the home, larger “B" bat-
teries may be used and may be connected direct to the binding-posts in the
recetver. The batleries suggested arc the Burgess No. 3508 for the small
45-voll block and the Burgess No. 2308, or Evercady No. 772, for the

twe larger Latteries.
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THREE VACUUM TUBES IN ONE

ULTIPLE tubes have for a long

time heen the talk and conjecture
of radio experimenters and fans. And
now the well-known German radio
geientist, Dr. Sigmund l.oewe, an-
nounces that such a tube, combining
two or three stages of resistance-
coupled amplification, has actually been
developed.

Dr. Loewe has developed the tube for
two different purposes: one for radio-
frequency amplification (as shown in
the tube on the left) anil the other tube
for audio-frequency wmplification (as
shown in the tube on the right.)

In the radio-frequency tube the in-
ter-capacity of the tube itself has becn
so reduced that the resistance-coupling

tube B, are mounled in si
tachable plugs and cords.
\ condensers, C, in conneclion with the tuning coul,
1 plele sel operates simply and satisfactorily down lo a wavelenglh
by changing the coil i may be operated on the higher
hs now wlilized in European broadcasling.

af 100 meters,
waveleng!

How the New Multiple Tubes Are
Mounted in Actual Operation
The double radio-frequency tube A, and the triple audio-frequency

mple cabinels that are connected by de-
All the tuning.is done by two variable

By

B

RICHARD LORD

is effictent even down as far as 100
meters. The tube shown on the left
contains the resistances and capacities
for the first and second stage of radio-
frequency amplification.

The new tube is made so that it fits
into a simple tuner with two varable
condensers and a set of honeveomb coils
for tuning the input eircuit, as shown
in the illustration at the top of this
page. The radio-frequency unit, there-
fore, comprises a small eabinet and one
tube that does the work of two.

The second tube consists of a rather
complicated arrangement for the vac-
uum-tube detector and two stages of
resistance-coupled audio-frequency am-
plification, all built within the tube it~

www americanradiohistorv com
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self. This tube is mounted in a similar
simple cabinet with the proper connec-
tions for telephones and batteries.

Both tubes function at a 4-voit fila-
ment potential with 150 volts on the
plates with suitable “C" batteries.

Sets that employ this new device arc
now in common usage in Germany and
it is to be expected that this or a similar
unit will be soon in use in Ameriea.

Although these new multiple tubes are
somewhat complicated in their internal
arrangement of elements, they simplify,
by a great deal, the wiring and construce-
tion of the set that they are used with.
In fact, the tubes themselves contain
the major portions of the instruments
and the wiring of the whole set.
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UST because a set is home-made is

no reason why it should not have

a professional look. And there should

be no necessity for the usual excuse:

“Oh, it’s just a home-made outfit, you
know.”

In present day practice, beauty and

utility go hand in hand; and the radio
receiving set which is correct architec-
turally will probably be much easier to
wire and operate.

The old idea of liberally sprinkling the
panel with knobs and dials is rapidly
passing. Engineers are cutting down on
the number of controls; and the few that
are left are arranged as neatly as pos-
sible while at the same time they are
placed in the way that is best adapted
to the operator’s needs.

There are many radio fans who prefer
to build their own sets; but there are
comparatively few of them who give a
thought to looks. Often the panel has
too many knobs, dials and vernier con-
trols scattered wherever they happen to
land, with the result that the completed
set appears rather botchy. It is just as
easy to work out a balanced design; and
the chances are that if this is done the
set can be handled more easily when it
is completed.

After you have decided on some par-
ticular circuit to build the best thing to
do is to make a trip of observation
among the radio stores to see what good
designs actually look like. A careful
study of the advertising pages of radio
magazines will often convey a wealth of
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WHEN YOU

LLay Out Your Set

Neglect of small details—such as the proper
planning of panel and wiring—have ruined many
an otherwise efficient home-made receiver. Here
are some simple facts that every fan should know

before he begins to lay out his set.

By WILLIAM F. CROSBY

worth-while information on the subject.

Find out how many tuning controls
you arc going to have and also how
many smaller knobs such as rheostats
and potentiometers. If there are three
dials for tuning and two smaller ones,
work out the set in such a way that the
three large dials come in a straight line
across the center of the panel with the
two smaller knobs below or between the
larger dials. (see Figure 2)

A good way to begin is to place the
panel on the table and make up your
nind to spend an hour or two shifting
the various parts back and forth on it
until you have a combination that is
going to look well from the front and at
the same time make wiring convenient.
Bear in mind that short connection wires
are always desirable.

It is customary to work from the back
of the panel but in doing this care should
be taken not to seratch the glossy finish
of the other side.

In all eommercially built sets the an-
tenna and ground connections are made
from the right-hand side as the builder
faces the back of the panel. The circuit
starts on the right-hand side and works
across to the output side at the left.
Therefore, as you shift the parts around

_dt..-—ﬂma:r/afmx E

ror Ar eTent

13/
Dl Of Dufverest) ¥zes And Bo i aavd

The Same Se! Correct Browtectoraly”

A POOR PANEL LAYQUT—AND A GOOD ONE
FiauRe 1t The scrambled arrangement of receiver design that %is shown at the left rot
onrly looks poorly but it would work poorly as well. At the right the same instruments are
laid out in a more pleasing and efficient arrangement.
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FOUR STANDARD PANEL LAYOUTS

FiGURE 2: The panel layoul af the top left is an arrangement for a regeneralive receiver that

employs three lubes; the two large d
dials ure ihe three rheostal knobs.

neutrodyne circuil. The lower lefl panel is for a receiver that em

radio-frequency with a polentiometer control; and the small pa

on the panel bear this fact in mind.

When you are surc that you have
everything exactly right take a piece of
paper and pencil and make a rough
sketch of the panel with the parts ap-
proximately in place, This will serve as
a memorandum and will aid in the next
step.

You will need, for the actual panel
work, a sharp-pointed punch, a small
rule and a try-square.

The first job, of course, is to locate the
centers of the rnain tuning controls.
These are usually half way between the

HOW TO MAKE A TEMPLATE

Fiure 3: A small piece of stiff paper laid

over the condenser ring may be spotled

with a pencil to find the exact location for the
holes thal are to be drilled in the panel.

a one-lube regeneralive sef.

top and the bottom of the panel and you
should measure off this distance care-
fully.

Then, with the try-square and punch,
mark off a horizontal line on the panel.

Now place your condensers or coupler
so that the shafts come on this line. If
there are three of them, space them
evenly.

When you are surc that you have
these instruments far enough apart so
that they will clear each other yet not so
far that there will be waste space, mark
off roughly the shaft centers.

Then remove the instrument and with
your try-squarc and punch mark off a
vertical line on the back of the panel so
that it crosses the horizontal line. At
the interseetion make a good deep punch
mark which will later serve as a center
for your drill.

If you are going to mount a variable
condenser at this point, the chances are
that the instrument will come equipped
with a paper template for drilling the
holes. This template may then be laid
on the panel in such a way that the
center of the shaft hole comes directly
over the “spot” just made on the panel.
It should be held securely in place and
the serew holes “spotted”” wherever they
come on the panel. (Figure 5)

If a template is not supplied with the
instrument you are to use, you must
make one. This is easily done by cutting
a hole, with the exact diameter of the
shaft, in a piece of paper. This is slipped
over the shaft of the instrument and by
sliding a pencil around over the surface
you will find that the point will drop
through the paper into the screw holes
through the frame (Figure 3). Of
course, the paper should not be moved
until all the holes are carefully located.

www americanradiohistorv com

ials control the tuning and the regeneralion; the small
At the top right is a standard panel for a five-tube
ys lwo stages of tuned-
layout al the right is for

Once this is done you will find that
you have a good template to work from.
It should be handled in the manner al-

WHEN YOU DRILL YOUR PANEL

FicUrE 4: When the holes for mounting the
instruments are drilled in the panel, be sure
that the panel is held fast lo the bench and
that the drill is held in an eractly upright
position, us shown above.
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HOW TO LAY OUT THE HOLES FOR MOUNTING A CONDENSER
FIGURE 5: First, be sure thal the template is centered at the exact position you wan! to mount

the instruments. Ther, make sure t

ready outlined (see Figure 5 for details).

Suppose, now, that you have located
all the holes for the tuning instruments
and checking up shows that everything
18 symmetrical so far. You should de-
termine which holes are to be counter-
sunk from the other side and draw a
ring around them with a soft pencil.

The next step, of course, is to choose
locations for the rheostats and the poten-
tiometer if such an instrument is used.
These are usually placed on the panel in
a position lower than the tuning dials.
They may be laid off in exactly the same
way as the tuning instruments by mak-
ing the paper template and again mark-
ing the panel with the try-square and
punch.

The positions of the jacks should be
determined next and the holes laid out
and center-punched. y

Remember to mark off holed%bout the
edge of the panel for the screws which
hold it to the cabinet and do not begin
drilling untif after you are certain that
every hol® i§ properly centered. Two
or three little clamp screws will come
in handy at this point for holding the
panel on the edge of the work hifith
while the holes are drilled (Figure 4}

When all the holes are drilled tur!the
panel over und countersink those serew
holes which come hehind dials,

The next thing to do is to screw the
baseboard in place. This done, the tun-
ing instruments are attached to the
panel, the rheostats put in place and the
sockets and transformers are located on
the baseboard. In placing the sockets he
suré that sufficient room is left so that
the tubes may be placed in them.

A composition strip may be arranged
across the back of the haseboard for
carrying all the binding posts for batter-
ies, aerial and ground. In some home-
made sets the jacks for the loudspeaker
or headphones are also put on the back
of the set. This arrangement is to be
recommended as it keeps all wires away
from the front of the panel of the set.

panel, with the use of a square.

When everything is in place and you
are sure that you have a set which is
“architecturally correct,” then proceed
with the wiring.

Work out the position of each wire so
that it will be as short as possible. Try
to keep the wiring low down in the set.
Nothing looks more amateurish in a set
than a maze of untidy wiring. In a great
many commercially built sets not a
single wire is visible when the lid 1s
lifted. Try to follow out & neat plan

HO/E: et
gScrem 0 sf‘af( ” -

! the template s aligned evenly with ihe length of the

designing the wiring for your own set.

Some fans wire a set roughly at first
and do not install the permanent bus-bar
wiring until after every necessary change
has been made and the set is working
correctly.

In order to avoid mistakes only one
wire at a time is put in place. One of
the temporary wires is remmoved and the
new bus-bar bent to shape and substi-
tuted. This method is a good one,
where the builder is not sure of his work.

TR

HO\W THE FRAMEWORK LOOKS.
Fiaure 6: The jront panel and a connection-block strip atlached to o
wooaden baseboard.,

JECK-

#IE Gavge 1737 BrassSirp

ANOTHER TYPE OF CONSTRUCTION
FiGuRre 7: A bakelite sub-base is used here so that the instruments may

be fastened underneath and wired up.

This arrangement makes pos-

sible a very neat looking sct when the lop door in the cabinel is opened.
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WITH THE EXPERIMENTERS

CoxpucTEp BY LaUreNCE M. Cockabpay

Trouble Shooting in the
Cockaday Eight-tube
Superheterodyne
Parr 111

IF ALL of the suggestions that were
given in Parts I and I, in the June and
July issues, have been tried and the
operation of the receiver is still unsatis-
factory there is probably some funda-
mental defect in one of the parts that
the experimenter can not find. As
considerable apparatus that is not
owned by the average experimenter is
necessury to measure the electrical
characteristics of the various parts a
reliable repairman who has the neces-
sary equipment should then be consulted.

Many inquiries have been received in
regard to circuit modifications in the
receiver and methods of overcoming
some of the difficulties that were enu-
merated in Parts I and II.

Before poing ahead with a discussion
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of these changes the attention of the
reader should be called to the fact that
any parts that have given poor results
in the original receiver arc apt to prove
just as unsatisfactory in the modified
one. This is naturally true only of the
parts that are used in the reconstructed
receiver.

The wavelength range, “B” battery
consumption, amplifier frequency range
and the presence of unnecessary re-
peat points may all be improved by
making the suggested changes. These
changes will have no effect, however,
unless the IF and AF transformers, con-
densers, resistances and tubes are satis-
factory.

The modified receiver is shown in
Figure 2. All the parts that were used
in the original receiver may he identified
by referring to Figure 2, Part [I.

The additional parts that arc neces-
sarv in order to complete the suggested
changes are as follows:

1
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Cl and C8—Condensers, fixed, .00025

mfd. shunted by 2 megohm feaks;
C3 and C4—Condensers, fixed, .002 mfd.;
C5—Condenser, semi-variable, Griddenser

type G-10;
C6 anci1 C7—Condensers, fixed .1 to 1
mfd.;

C2—Condenser, fixed, .001 infd.;

R1—Amperite type 112 or similar filament
control cartridge;

One tube socket (rigid type).

The coil, Z, may be made by winding
four turns of number 18—24 DCC or
DSC wire on a 2-inch tube. The coil
should then be removed and tied with
thread or fastened with collodion to
make 1t self-supporting.

It should be mounted just over the
Autodyne coupler. The two bus bar
leads to it will provide sufficient support
for the coil.

To make a fundamental frequency
oscillator coil out of the Autodyne
coupler, all but 72 turns should be re-
moved from the secondary (the large
section) and all but 38 from the tickler
coil. To lower the total capacity in the
oscillator circuit to .0005 mfd. (in order
to restriet the frequency ratio and thus
minimize repeat points) a fixed .001
mfd. condenser should be connected in
series with the .001 mfd. variable one.

The fixed condenser should be one of
the better mica types, guaranteed with-
in ten per cent, or less il possible. Any
variation in this capacity will alter the
frequency range of the oscillator ecir-
cuit.

This condenser is shown in Figure 2
at C2. It is mounted vertically to
shorten the leads.

Note that the .006 mfd. fixed con-
densers and the clips have been re-

/
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HOW THE SIGNAL CHAXNGES ON ITS WAY THROUGH THE RECEIVER

FiGuRe |: Starting with the signal from the loop, the currents travel through tuhe, 12. The
oscillalor tube combines ils current wilh the original current and the combined current is passed
on and amplified through lubes 13, 14 and 15. From there il is passed through H , lhe detector,

and 11, 16 and 17, to be greally amplified al an audio frequency.

An increase in the lenglh

of the dashes indicates a decrease in the frequency of the signal while an increase in thick-
ness represents an increase in the amplitude of the signal at that particular frequency.
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moved from the Daven mountings.
This is not essential but it slightly im-
proves the looks of the receiver.

The picture, wiring diagram (Figure
2) does not show the exact location of
the parts. The parts are slightly
spaced so that the numerous leads may
be shown in horizontal projection. The
intermediate - frequency transformers
should actually be mounted as close as
possible to the rear of the base-board.
The three leads shown by the binding-
post strip should be nearly over each
other and spaced 14-inch or moré.

The difficulties that are involved in
getting good results from the receiver
will be considered in the order in which
they appeared in the preceding parts,
that is, by following the signal through
from the input to the output.

Trouble from the shunt reflexing,

which may oceur.if the transformer is
slightly defective, may be minimized
either by elminating the reflex principle
or by using series reflexing. For several
reasons it was decided to make the
former change.

The main wavelength limiting factor,
the radio-frequency transformer, should
be removed,

This permits the receiver to cover
quite a broad wavelength band. By
using a small loop and overloading the
oscillator tube, so0 as to secure con-
siderable energy at harmonic frequen-
cies, the reeeiver-may be made to oper-
ate as'low as 30 or 40 meters,

The loop’ tuning circuit is then con-
nected directly to'the input circuit of
the first detector. No method for bal-
ancing out the regeneration due to the
interelectrode capacity of the detector

POPULAR RADIO

tube is used as numerous readers wish
to use regeneration.

The same type of intermediate am-
plifier is employed and the second de-
tector corresponds to the original one.

The first audio-frequency stage should
be moved to the right-hand end of the
baseboard, as shown, as it scems more
advisable o carry the output of this
tube to the other end of the hoard than
the output of the second detector. The
whole arrangement could be simplified
if it wergA t for the location of the jacks
and the bmding-post strip. Changing
these: two would deface both the front
of the panel and the back of the cabinet.

The amplifier is a straight, two-stage,
resistance-coupled one. Two changes
are made from the former arrangement.
An Amperite is used to control the fila-

(Continued on page 368)

THE PICTURE WIRING DIAGRAM OF THE CIRCUIT REVISION
FiGURrE 2: The upper rectangle represents the panel with the various instruments mounted
upon it; the lower rectangle represents the baseboard with the instrumenis tha! are mounted
there, The wires should be run exactly as shown by the heavy white lines in this illustration.
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Coxpuctep BY DR. E. E. FREE

Radio on the Norge Flight

U~poUBTEDLY one of the most spec-
tacular among all the achievements of
radio was the reporting of the arrival of
the Amundsen airship, the Norge, over
the North Pole at 8.00 P.M., Eastern
Daylight Saving Time, Tuesday, May
11, 1926. The message came irom the
key of the Norge to the special radio
station at the airship base at Kings Bay,
Spitzhergen; thence it went to Oslo, the
capital of Norway, whence the great
Norwegian radio teclegraph station at
Stavanger forwarded it directly to the
addressee, the New York Times, in New
York City. Commander Byrd had
flown over the pole only a few days earl-
ier in his Fokker airplane, the Josephine
Ford, but he had sent ne radio messages.

This Norge message, transmitted by
the hand of the airship’s radio officer,
Captain Birger Gottwaldt, was the first
message of any kind sent directly from
the top of the earth.

Until the Norge passed the pole on her
way from Spitzbergen to Alaska her
radio was able to keep in virtually con-
tinual touch with her hase.  After
passing the pole something went wrong,
not with the Norge’s equipment but
with the cther. For nearly three days
the world waited in suspense to leain
the fate of the adventurous explorers.
Not until the airship had alinost landed
did any of the hundreds of listeners at
northern stations piek up the slightest
whisper of the ship’s transmissions. This
failure of the signals to come through on
the Alaska side of the pole as perfectly
as they did on the Spitzbergen side is the
most interesting radio fact of the ex-
pedition.  As yet, Captain Gottwaldt
has not returned from Alaska nor have
details of his own observations been
published as this note is written, many
days in advanece of its appearance.

It is possible to think of several
reasons why radio transmission may
have fallen off on the American side of
the pole. For one thing, the Norge was
then on the sarne side as the north mag-
netic pole of the earth. This would

probably make little difference in itself,
but it is probable that the lines of mag-
netic force which cluster close to this
pole tend to control the downward
movement through the earth’s atmos-
phere of clouds of electrons arriving
from thesun. Itis these electrons which
are supposed to have much to do with
the production of the Northern Lights
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or Aurora Borealis. Very little 1s known
about these supposed electron streams;
not even that they surely exist. But if
they do exist, they are probably not
arranged uniformly on both sides of
the pole. Possibly they, or some of
their effects, are responsible for the dif-
ficulty which American and Siberian
stations had in hearing the Norge as well
as for the similar difficulty which the
Norge appears to have had in hearing
stations in the inhabited regions.
Another disturbing factor in all arctic
radio in the summer is, of course, the
continual sunlight. This is the time of
“midnight sun.” The sun is above the
horizon during the entire twenty-four
hours. In the winter, conversely, the
sun is continually below the horizon.
The pole suffers continual night. The
reasons lie, as everyone knows, in the
tilting of the earth’s axis, so that the
yearly progress of our globe around its
orbit tilts the northern pole alternately
toward the sun and away from it. The
continual sunlight of summer probably
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Courtesy New York Times

THE FIRST RADIO MESSAGE FROM THE NORTH POLE

This photograph, especially supplied by the New York Times” Jor

publication in PopULarR Rapto, shows the original message from the

north pole, exactly as it came (o the desk of the editor of the*‘ Times.” The

pencil changes indicate how the original message was edited for publica-
tion in the newspaper
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Underwood & Underwood

HOW THE DIRECTIONAL ANTENNAS WERE ATTACHED

This snapshot of the “Norge” 1was made over Pulham, England, while
the airshup was on her way to Spitzbergen to begin the flight over the pole.
The white lines drawn around the ship indicale the approximate positions
of the two double loops which constituted the direction-finding system.
These loops were connecled (o the single receiver, installed in the main

cabin., T

antenna used for {ransmission and for ordinary receplion

was a traiing wire let down from this cabin.

has important cffects on the ionization
of the air, and consequently: on radio
wave propagation. All these matters
we will be able to guess about more def-
initely when the radio log of the Norge
is published in full, as everyone hopes it
soon will be. Conditions in the arctic
are 50 altogether unlike radio conditions
in more usual parts of the earth that
any information about them might
prove extremely useful for radio
theories,

The radio equipment of the Norge
was built especially for her by the Mar-
coni Company, of London, and was cer-
tainly the best ever used in polar work—
probably the best ever installed on an
airship for any region. There were two
transmitting tubes, their circuit being
coupled directly to the antenna. The
antenna was a trailing wire approxi-
mately 300 feet long, let down through a
hole in the cabin. An antenna tuning

inductance was provided and, together
with the trailing wire itself, permitted
tuning to any wavelength between ap-
proximately 550 meters and approxi-
mately 1500 meters. According to re-
ports so far received a wavelength of
approximately 1400 meters was used
in most of the communieations from the
ship. To absorb the minimum of space
as well as to permit easy adjustment
when the fingers werc nearly frozen, the
transmitter was not encased, the in-
struments being mounted on an open
board. Power was supplied by a 500-
watt, 2500-volt dynamo, driven by an
air propeller outside the cabin. The
rated antenna power was approximately
200 watts.

The receiver was built ont the prin-
ciple of plug-in coils as tuning induct-
ances. Enough such coils were provided
to cover the entire wavelength range
from 300 to 25,000 meters. Reception

wwWwW americanradiohistorv com
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of telephony, C. W. telegraphy or spark
signals was equally possible. Arranged
to be plugged in to this same receiver
was the special radio direction finder,
the antenna system of which consisted
of two double loops of wire, each passing
entirely around the body of the ship.
Each loop was set at an angle of 45
degrees to the axis of the ship, so that
the two loops stood at right angles to
each other at all times. The two wires
of each loop were placed approxmiately
nine inches from each other and were
tied down to the fabric of the ship with
linen tape and airplane dope. It was
expected that this system would enable
the Norge to find her position by radio
at all times, even should the usual
methods of arctic navigation fail.
It appears that the system did not work
quite 80 well as expected, suffering from
the same troubles as other radio com-
munications.

The scientific results of the expedition
are apparently not great, nor were they
expected to he. Short of the possible
discovery of land, there was little that
could be done in & mere flight over the
icy wastes. What was hoped for, and
was accomplished, is proof that it can
be done. The only important difficulties
were the trouble with radio eommunica-
tion after the pole was passed and the
unexpected aceident that lunips of ice
froze on the propellers, were thrown off
and punctured the envelope of the ship.
Both these difficulties can presumably
be remnedied another time. We may be
sure that the flights of the Norge and of
the Josephine Ford are merely the first
of many.

What is even more important is the
possibility of maintaining a permanent
party of observers near the pole, even
during the arctic night. This would
be of the greatest value to science. In
radio theory, for example, we need
exact and continual information about
the supposed streams of solar electrons
coming downward to the earth in polar
regions. The weather experts need daily
facts about what storms are brewing in
the arctic and about where they are cen-
tered. The experts on ocean currents
need more detailed information about
the depth of the polar ocean and the
contour of its bottom. All these facts
can be obtained only if someone can
stay in the arctic continually, muni-
tioned and relieved by airships or air-
planes. This summer’s work indicates a
probability that this can be accom-
plished. There now seems little chance
that the arctic contains any large con-
tinent, but small islands may be found,
suitable for permanent bases. Indeed,
a base could probably be maintained on
the ice itself, if no land at all is discov-
ered. Should any such project be at-

(Continued on page 376)
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i RON-B ELIMINATOR [’
SEP%-rWE“ AMPLIFIER KIT

WITH GUTPUT TRANSFORMER

RICE +47-3% | {
GENERALE RA\DI‘; C? =~ Camovridge Mads. ||

For a dependable “B™ elimina-
tor—power amplifier unit which
will enable your loudspeaker to
deliver greater volume with a
tone quality that is amazing, buy
a General Radio Rectron “B”
eliminator—Power Amplifier kit
and carefully follow the few
simple instructions for assembling
the unit.

Price of Kit, including all
parts and drilled baseboard,

$417.50

_r\__/\_

A properly built B eliminator operated from the lighting circuit noticeably im-
proves the consistent quality of reception. It provides a constant, silent flow of
current that makes it as dependable as the power station itself.

Worry whether the “B" batteries are run down and their continual replace-
ment is forever abolished by the use of reliable **B" voltage supply unit. Once
installed and adjusted it is ready for years-of constant service.

A Power Amplifier in conjunction with the “B”
eliminator permits the use of a high power tube in
the last audio stage. This overcomes the tendency
toward tube overloading and removes the most com-
mon cause of distortion in loud speaker operation.

Get this Bookle

Ask your dealer or write today for our pamphlet “How to
Build a Rectron “B* eliminator and Power Amplfer.”

INSTRUMENTS

Behind the Panels of Better Built Sets
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Revolutionary Method of Amplification
Sets New Standard of Reproduction

ICTURE your ideal of a perfect

audio amplifier—you would in-
sist first on quality, the bass with
its original volume and resonance
and the delicate overtones clear and
distinet, separating the f's and v’s,
and making applause the actual
clapping of hands and not just a
roar. You want this fidelity to the
original from the faint high notes
of a distant singer to

deterioration were among the fac-
tors which led engineers to look
for something better. Impedance
systems were tried. Many such
systems possessed many of the dis-
advantages of resistance, and were
much more expensive. Double im-
pedances, one for the grid and an-
other for the plate circuit, were
uscd with fair satisfaction, though

distorted amplification which is as
revolutionary as the principle by
which it is attained. The Tru-
phonic system is a fitting climax
to the work of Mr. Donle, often
called “The Steinmetz of Radio,”
whose patents cover the principle
of the new R.C. A. supersensitive
detector tube, the cominon mesh
or basket weave coil, the Raytheon

tube, and one of the

the roundness of cres-
cendo of a nearby sym-
phony orchestra. Plen-
ty of amplification, you
would include, so that
you do not have to
hold your ear to the
speaker to hear, but
can sit back and feel
the original actually at
hand. Picture all this

earliest vacuum tube
sockets.

You nust really hear
the Truphonic Ampli-
fier to appreciate it.
Notice the perfect full-
ness attained by the
absolute fidelity of
every detail. Hercto-
fore, the amplifier has
been the weak link in

as a fact, fill in for

background, ease of in- set.
stallation,freedomfrom
deterioration, economical opera-

tion, and the important item of
reasonable cost, and you com-
menee to get a picture of the
Na-Ald Truphonic Amplifier.
Engineers thought this stride im-
possible. Transformers did not fill
the bill. Inerease in their size and
cost was an improvement, ap-
proached the goal, but still much
was to be desired in both quality
and volume. Resistance coupling
could not do it. Lack of volume
distortion under heavy load, and

ok
[ ] l
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Complete Na-Ald Truphonic Amplifier may be used with any type of
List Price

almost prohibitive in cost when
large enough to provide real qual-
ity. Various combinations used
usually combined the disadvantages
of their components.

It remained for Mr. H. P. Donle,
the noted scientist, to solve the
problem by the creation of the Tru-
phonic system. By a stroke of rare
genius, he conceived a completely
balanced system, with each com-
ponent coordinated to operate at
maximum efficiency, the whole
having a capacity for precise, un-

The curves indicate the remarkable
superiority of Truphonic Amplifica-
tion. On the left, the input output
curve at constant frequency shows the
overwhelming superiority of Truphon-
ics. The curve on the right indicates
the excellent frequency characteristic
at constant load. Such curves indi-
cale the performance. To really ap-
preciate how much the curres mean,
you must hear the system in actual
operation,
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the radio chain. Well-

....$20.00 nigh perfect broadcasts
arc stepped up through
perfect tubes, while new power

tubes have recently been developed
to supply undistorted power for the
operation of the new and almost
perfect speakers. Engineers have
been groping for a coupling device
which would approach the quality
of other parts. Some complacent
ones have been satisfied, others
have been fairly content to use the
best available, but it remained for
Mr. Donle, inspired by the impor-
tance of the problem, to solve it,
once and for all, by the inven-

TRUPHONIC COUPLING

”"“'-'-‘-‘-.

.~ TRANSFORMER
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tion of Truphonic Amplification.

It seems ineredible that the tiny
Truphonic coupler 2l4x118x 114
inches can perfectly reproduce such
power. [Engineers marvel at the
design which raises the efficiency
to so high a level that at output
far beyond the capacity of ordinary
apparatus, no signs of overloading
appear.

With standard UX201A or
equivalent tubes, a new standard is
established. Even broadeasting
stations you have ruled out as poor,
and speakers condemned &s impos-
sible, will give results you never
dreamed of. But for the real thrill,
for reproduction so startling in
tone, in volume, in real re-erea-
tion of the original, give the Tru-
phonic a chance to show its full
power. Use a 171 or cquivalent
power tube in the last stage, with
maximum rated voltage. Get,
never mind how, an absclutely top-
notch speaker with plenty of power
capacity, look over the program
and tune in your favorite broadeast

and—well, you will agree with us,
it’s hopeless to attempt description.
At a single step, audio amplification
has moved so far ahead that years
of painstaking investigation will be
required to pass it. For the first
time, you can invest in a new radio,
or modernize your old one, feeling
that years will pass before it can be
improved upon. Radio users no
longer need tolerate mediocrity.
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Truphonic Amplifiecation will of
course be a part of the most mod-
ern of the high grade sets. Avoid
later regrets by having a compara-
tive test of a set with Truphonic
Amplification against any set with-
out this wonderful amplifier you
consider purchasing.

The amplifier will also be sold as
a complete unit equipped either to
build into a set or to attach to a
set already complete. For the lat-
ter, just put in the tubes, connect
the batteries, loud speaker, and a
single lead to the set and you will
get music such as you never even
dreamed of. The independent unit
may be incorporated in a new set,
or attached with surprising ease to
your present set. Just picture your-
self, sitting at home, with your
present set listening to the New
York Philharmonie Orchestra play-
ing in the same room with you—
not at you! Picture your ideal of a
perfect audio amplifier, and you
will commence to get a picture of
the Na-Ald Truphonic Amplifier.

Localized Tuning Control
Another Revolutionary Alden Development

DMITTEDLY the most in-

sistent demand of the pur-
chaser or constructor of a set is for
_tonal quality. A close second, and
one which has engrossed the at-
tention of radio engineers to an
equal extent, is the demand for
single control. The first demand is

definitely answered by Na-Ald
Truphenic. For the second, an
equally satisfactory solution is pro-
vided in an equally radical way by
the Na-Ald Localized Control tun-
ing unit, another startling improve-
ment brought out by the Alden
Manufacturing Company.

By bringing the tuning controls
together beneath the fingertips of
one hand, all the advantages of
single control are attained withnone
of the limitations which single con-
trol imposes, when carried out in
the usual form.

All three condensers can be

This amazingly simple tuning device accomplishes all the good of single control, without losing the flexibility of separate controls. There is

a drum for each condenser, and each drum moves freely separately, or in unison with the others.
Unit,” it merits wide popularity among set builders.

wWwWw americanradiohistorv com
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moved at once, when shifting from
one station to the next, with all the
ease of single control. Withouteven
shifting the fingers, each condenser
is brought to the point of maximum
volume. No necessity for separate
adjusting knobs, which make tun-
ing a matter of several widely sep-
arated controls on so many nom-
inally single control sets. Nor is it
necessary to use broadly tuned, in-
efficient circuits to compensate for
inevitable discrepancies between
even the most accurately adjusted
tuning units. All the difficulty and
extra expense of specially matched
units, extra adjustments, addi-
tional equipment, increased servic-
ing necessary, and the inferior op-
eration inherent in single control is
done away with, without sacrificing
any of the advantages. And the
whole localized control unit is avail-
able at a price but slightly above
the cost of the individual condens-
ers and plain dials.

The unit is particularly flexible,
and lends itself most readily to a
wide variety of sets. Almost any
desired type of coil may be used.
The coils may be shielded, if de-
sired, and these shielded coils may
be adjacent to the condenser, with-
out requiring the undue depth of
set which is necessary for a single
control shielded set with the con-
densers in line at right angles to the

HE Na-Ald Truphonic Ampli-

fier and the Na-Ald Localized
Control Unit are so startling, so
outstanding, that they tend to
overshadow all other items. How-
ever, the engineers of the Alden
Manufacturing Company have not
for an instant slackened their at-
tention to sockets, and the same
high order of engincering which has
contributed so much to establish-
ing Na-Ald as “World’s Largest
Makers of Sockets and Dials’ has
developed a new universal socket
which is in a class by itself.

Recent developments have em-
phasized the importance of proper
cushioning. High ratio, low loss
amplification, has increased the

panel. The unit is of unusually
handsome appearance, and lends
itself to a variety of cabinet de-
signs. Because there is no metal
near the front panel, this panel may
he of wood, metal or Bakelite.
Scales in any desired calibration
may be used. Calibration in meters
or kilocycles, as well as the regular
0-100 can be used.

For the amateur and semi-pro-
fessional set builder, the localized
control unit opens wonderful possi-
bilities. The almost insurmount-
able problem of single control is
simply and easiiy solved. The unit
is most flexible, and lends itself
readily to all the popular circuits,
including beside all the tuned radio
frequency receivers, sets such as the
Browning - Drake, Hammarlund -
Roberts, Aristocrat, LC-26, or
T. I. C. The chassis is provided
for three condensers. One con-
denser and controller may be
omitted, or the controller may be
used for either the tickler coil or
tuning inductance so universal in
two condenser sets,

Go to your neighborhood store
and ask to see the Localized Unit.
Note, please, how beautifully it is
made. The three master dials are
each masterpieces of the Bakelite
moulders’ craft. They must be
made to operate without rubbing in
such close proximity. And note

Na-Ald Sockets

tendency toward microphonic ef-
fects. At the saine time, this same
high ratio amplification magnifies
all extraneous noises exactly the
same in proportion as signals, mak-
ing quiet essential. Finally, the

www.americanradiohistorv.com

how smoothly they turn, how beau-
tifully they respond to your easiest
touch, This flawless operation
called for machining to a hair's
breadth and moulding that nine
out of ten Bakelite moulders would
not attempt. Years of experience
as the largest moulders of Bakelite
for radio parts, made this an easy
job for Alden engineers and Alden
skilled workmen.

The corrected frequency con-
densers are models of modern prac-
tice made with the very best ma-
terials and, provided with self-
aligning cone bearings, they repre-
sent all that is desirable and neces-
sary in variable condenser engineer-
ing. And the unit is compact. It
is nine and one-half inches long and
three inches wide. The dials meas-
ure four and one-quarter inches in
diameter and have corrugated per-
ipheries. Provision is also made
for the easy insertion of graduated
strips similar to those included
with iustrument,

Outline the advantages of Local-
ized Control for yourself. There
you have (1) convenient manipu-
lation, (2) compactness, (3) low
price compared with separate pur-
chase of elements, (4) more prac-
tical and better appearing receiver,
(5) easy mounting compared with
that of three separate condensers
on the panel.

demand for reproduction unmarred
by noises from within the set has
made the use of properly cushioned
sockets more necessary than ever.
Almost every conceivable method
of cushioning has been tried at one
time and another. Most were
makeshifts, though some were quite
effective. However, it remained for
the engineers of the Alden Manu-
facturing Company, with their long
and varied experience in the design
of all types of sockets, to make a
really scientific study of the situa-
tion, and by a long and careful
series of experiments to determine
on a support which should provide
absolutely the best cushioning for
actual service.
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Examine one of the new Na-Ald
481X8 universal cushion sockets.
Note how “live” are the springs,
rolled of a special phosphor bronze
for this particular purpose. You
can see the tube apparently start in
meotion from the slightest vibration,
though what actually happens is
that the tube stands almost still,
while the socket moves under it,
the vibration being absorbed by
the springs. In particular you will
be interested in the fact that the
tube has a very considerable free-
dom of motion up and down as
well as sidewise. Since a large pro-
portion of the shocks are vertical,
and since on account of the method
of supporting the grid, the tube is
quite sensitive to this type of vi-
bration, this socket has been es-
pecially designed to cushion this,
as well as for the horizontal cush-
ioning, which is the only cushioning
of most types of so-calied shock ab-
sorbing sockets.

Of course the slogan ‘It’s the
Contact that Counts’ was kept in
mind. Springs held in tension by
the Bakelite of the socket press
firmly against the prongs of the
tube for quiet positive contact.
Just the feeling when you insert
and remove the tube assures you

Na-Ald
De Luxe Socket

- + .?
\ t

SDPECIAL DIPPED Q

PHOSPHOR BRONZE CUPS
LAMINATED AND EXERTING
DUAL WIPE PRESSURE

THIS ILLUSTRATION SHOWS HOW
THE CONTACT 3TRIPD CANBE
MADE TO CLEAN TUBE TERMINALS
AUTCMATICALLY BY ROTATING
TUBE SEVERAL TIMES

that the contact is right, far more
clearly than pages of description.
The same strip of special phosphor
bronze which contacts with the
tube terminal extends to the bind-
ing post, and terminates in a sol-
dering tab which may be run
through the panel for sub-panel
wiring. No eyelets to loosen and
become noisy, no rubber to dry and
harden, no soldered contacts to
loosen under vibration.

The sockets are of course, mould-

ed of Alden Processed, Genuine
Bakelite, famous for its mechanical
and electrical properties. Na-Ald
production and inspection methods
assure that every socket is perfect
in every respect before it leaves the
factory. And the large scale meth-
ods make possible the very low
price of fifty cents each.

Na-Ald No. 400 DeLuxe—The
Standard Socket for Heavy Duty
For heavy duty service, to hold

the big, expensive power tubes,
surely, with clean, quiet contact
use the Na-Ald No. 400 DeLuxe
Socket. This socket mounts rigidly
on a broad firm base; ample spacing
of the triple laminated dual ‘con-
tacts makes the highest voltage
safe. The famous side scraping
contact is just as effective with the
UX tubes as with the older UV
types. Simply rotate the tube three
or four times without removing it
from the socket. Corrosion is posi-
tively scraped away, and the con-
tact comes to rest on the clean sur-
face. You will be surprised at how
much more quiet this sure, clean
contact makes a set. Not only for
the power tubes, but whenever you
need a rigid socket with absolute,
assured contact use this reliable
Na-Ald DeLuxe Socket. Price 75¢.

Iy

Na-Ald Connectoralds
A Simple Way to Clearer Radio

OU can improve the perform-
ance of your present set, par-
ticularly in ability to handle large
volume, with the use of a power
tube with a Na-Ald Connectorald.
There is a Na-Ald Connectorald
for every tube and set requirement.
Of course, the use of the power

tube in the last stage cannot cor-
rect errors in earlier couplers; in
other words, cannot do the whole
work as does a Truphonic Unit.
However, it does provide a means
for economically obtaining very
real, worth-whileimprovement. The
Connectorald holds the tube in the

Na-Ald Connectoralds

No. 920 No. 420
for UX 120 Tube for Radiela
in W 199 Secket Supar Heterodyns

No. 120 No. 112
for UX 120 Tube for UX 112
in UV 201 A Socket and UX 171 Tubes

Price $1.25 each

www.americanradiohistorv.com
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socket, and provides means for at-
taching the necessary extra B and
C batteries. No changes in sockets
orwiringarenecessary. Just clip the
Connectoraldtothetube,snaponthe
extra B and C batteries, insert the
tubeand Connectorald inthe socket,
and see what a difference it makes.

ALDEN MFG. CO., Dept. C-15
52 Willow St.
Springfield, Mass.

Please send me further information on:

___|Truphonic Amplifier -

__|Localized Control Unit R
| _Sockets

Name.....ovveernnoes. ...
Address.........,
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Control
Volume
with this
Modulator
Plug

ITH your radio set

operating under full
power, you can now regu-
late tone and volume to
suit your mood, by simply
turning the knob on this
Centralab Modu-Plug! Re-
places  ordinary loud-
speaker plug. Provides
perfect control of volume
from a whisper to maxi-
mum, without touching the
tuning dials or rheostat.

Cuts down static inlerfer-
ence, smooths out powerful
local stations, and brings
through programs sweet and
clear—improves spring and
summer reception wonder-
fully!

$2.50 at your radio deal-
er's—or sent direct if he
cannot supply you.
Write for literature de-
scribing this and other
Centralab controls.

CENTRAL RADIO
LABORATORIES

17 Keefe Ave. Milwaukee, Wis.

Manufacturers of variable
resistances for all
radio circuits.

The Quack Doctors of Radio
(Continued from page 314)

the human skin to protect the skin from
injury and to increase the energy of the
person so treated. According to the
inventor, the idea was that everybody
is continually loosing energy by some
mysterious form of “radiation” sup-
posed to be emitted from the skin. This
was not heat (which actually is emitted,
of course, so long as the body is warm)
but some other kind of ray. The ap-
plication of the chemical stopped this
radiation. Energy was saved. Here
we see the touch of radio again, With-
out the development of this science and
the growing public interest in it, no one
would have thought of recommending
a nostrum by ascribing to it a potency
in reducing “radiation.”

The curious thing about this French
preparation was that it really did make
people more active, at least for a few
moments. The secret was that it con-
tained a slightly irritant chemical which
brought the blood to the surface of the
body and increased the circulation. It
had about the same effects as a mustard
plaster or an alcohol rub. The scientific
hocum about radiation had however one
real purpose.
creased the price.

Medical Fakers Who ‘“Cure” Human
Glands by Radiec Waves

Recently there has appeared in
America a form of radio quackery which
makes great use of the recent scientific
knowledge of the glands. By mysterious
kinds of radiation, sometimes de-
scribed as related to radio, sometimes to
ultraviolet light, sometimes to X rays,
the worn-out glands of the human body
are supposed to be restored to youth
and usefulness. It is true that the duct-
less glands, like the thyroid gland in the
neck or the adrenal gland near the
kidney, do have profound effects on
health. It is not impossible that the
physicians who are working on these
subjects may learn how to stimulate and
control these glands, with resulting
benefits to human well being. But
these matters are still experimental and
uncertain. They cannot be accom-
plished as yet, by any form of radiation,
let alone by radio waves. Anyone who
pretends to transmit helpful messages
to your glands in this way, you may set
down as a fool or a crook, possibly both.

It tremendously in--

The ‘“Radio Divining Rod” Fake

Finally, leaving the matter of the
human body aside, we have the great
fake of the radio divining rod.

A divining rod is a very ancient in-
strument with which the adept is sup-
posed to be able to find precious metals,
water, valuable minerals or other things
which are hidden underground. The
simplest form is a forked stick. When
held in the hands of a “sensitive’ person
this stick is supposed to turn by itself
and to point downward toward the
ground at places where the desired
treasure lies. In this form it is at least
three thousand years old.

Recently the diviners, too, have
sought the aid of radio. It is quite true,
of course, that radio waves can be used
by those sufficiently expert to obtain
information about underground condi-
tions. Itis possible, even, that methods
of locating ore hodies or water strata by
radio waves may be worked out, some
day, and put to practical use. These
facts have not been overlooked by the
fakers. Numerous complicated com-
binations of coils and “receptors” and
“senaatizors’”’ and a hundred other con-
traptions have been put together and
sold or rented to the unwary for finding
oil or gold or water. Needless to say
none of these instruments has worked.
At present, the only way to predict
what is underground is to hire a good
geologist to study the eountry for you
and to make the best guess that he can.
The radio divining rod—or the “elec-
tronic emanation detector’—is nothing
but a fake.

In one sense, of course, the radio en-
gineers cannot be held responsible for
these misuses of our science. But in
another sense they are responsible.
They have succceded in making radio
popular. Millions of people have heard
about electrons and waves and fre-
quencies and resonance and a score of
other scientific conceptions utterly un-
known ten years ago. This knowledge
will do good. It is already scrving as
the introduction of thousands of persons
to the real and useful truths of science.

But knowledge misused will do harm.
A smattering of radio knowledge is
being misused by fakers.

It is one job of the radio engineers to
see that this is stopped.

The next and last installment of this series will

expose the use of radio in fake fortune-telling

and character-reading schemes for preying upon
the pocket-books of the credulous.
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S €dSY dS
turning, on the light

Throw a switch—and charge your
batteries. That’s all there is to it,
if you have a Tungar permanently
installed.

The batteries themselves may be
placed in a cabinet, a closet or
down in the cellar. And, at night,
when you sign off, all you have to
do is throw a switch—to the right
for *A” batteries, to the ieft for“B.”
It’s no more bother than turning
on a light.

Tungar charges 2, 4 and 6 voit “A” bat-
teries, 24 to 96 volt **B” batteries, in
series: and auto batteries, too. No extra
attachments needed.

It causes no radic interference.
. \ 1t cannot blow out Radiotrons.
o ' Tatl Anovernight charge costs about a dime.

| Tungar

Reg. U.S. Pat. Off.

[BATTERY CHARGER]
g

Tungar is the original bulb
charger. It is a G-E product
developedin the Research Lab-
oratories of Genreral Electric.

East of the Rockies:
2 ampere Tungar $18
5 ampere Tungar $28

60 cycles— 110 volts

Merchandise Department Tungar—a registered trademark—is found only
General Electric Company on the genuine. Look for if on the name plate.

"RAL FLECTRIC

|
|
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In Every Popular
Construction Set

A

AMPERITE

SAER A A AT, OFE,

Jhe "SELF-ADJUSTING” Rheastat

Insures Perfect Automatic
Tube-Control
Because AMPERITE—

1—Eliminates Hand Rheostats, thereby
simplifying control.

2—Permits use of the latest types of
tubes or any combination of tubes.

3—Simplifies and reduces set-wiring,
thereby making for greater compact-
ness and avoids losses.

4—No moving parts, hence no grinding
noises; clear and full tones.

5—Prolongs tube-life by keeping fila-
ments at a constant temperature.

6—NXNo filament meters needed.

7—Brings the most out of each individ-
ual tube—automatically—no guess-
ing.

8—NMlakes every set-owner a master oper-
ator, no knobs to turn.

For the New Tubes:

Amperite No. 112—for the UX-112 and CX-112
Amperite No. 120—for the UX-120 and CX-120

TUNE-RITE

iThe Straight Line Frequency Dial

pisTHBur,
' ! 2 4

P i

Separates
Low Wave
Stations

Converts -
any set

into a SLF
set without
expensive or
bulky SLF

condensers
Write for FREE Hook-ups

%di all eampar-:y‘

Dept. P.R.-8, 50 Franklin Street, N. Y. City

No drilling to attach.
Price $3.50

A New Method of Using Harmonics for
Determining Frequencies

(Continued from page 318)

gested above, and by estimating from
the settings of the condenser dial (semi-
circular plate condenser). This latter
method takes into account the fact that
the dial settings are inversely propor-
tional to the square of the frequency.
Thusifa dial setting of 80 has been found
to give a frequency of 600 kilocycles
(wavelength of 500 meters), a dial set-
ting of 20 will give a frequency of 1,200
kilocycles (wavelength of 250 meters).
It mjust not be assumed that this method
is exact. To obtain reasonable accu-
racy, extremely high and low dial set-
tings should not be used.

Some Special Precautions That
Should be Observed

The following suggestions will assist
in obtaining harmonics between gen-
erators:

(1) When adjusting the second gen-
erator to zero-beat with the first, de-
termine the approximate required con-
denser setting from the rough calibra-
tion previously obtained. A beat note
should be heard very near this con-
denser setting of the second generator.
Varying the coupling between genera-
tors is usually necessary.

(2) The beat note is most easily de-
tected in the phones inserted in the
plate circuit of the generator giving the
higher harmonic. If the generator em-
ploys a power tube the phones should
be shunted by a suitable resistance or
impedance.

(3) The beat note between generators
may sometimes be more readily heard
in phones connected to the receiving
set tuned to one of the utilized gener-
ator harmonics. If the set is provided
with sufficient amplification, a loud-
speaker may replace the phones. This
will, however, produce a somewhat
broader region of zero beat since the
tones of lower frequency will not be
effectively amplified.

(4) Stronger generator harmonics will
sometimes result if the filament currents
in the tubes are reduced somewhat be-
low the normal values and if increased
plate voltages are used.

(5) As each new zero-beat adjust-
ment of a generator is obtained, lay a
card near the generator upon which is

marked the fundamental frequency.
This plan is of great assistance in keep-
ing frack of the generator adjustments.

(6); When calibrating a frequency
meter, plot a few preliminary points on
cross-section paper as soon as they are
obtained. This will indicate other fre-
quencies most needed to give a smooth
calibration curve.

Calibration from Harmonics

By the use of harmonics from a local
generator, the known frequency of a
distant station which is above the range
of the frequency meter can be used for
a calibration point.

Suppose’ the transmitting station is
known to be 2,000 kilocycles (150
meters) and suppose that the frequency
meter will not measure above 700 kilo-
cycles (below® 428 meters). The re-
ceiving set is tuned to the transmitting
station and the generator is carefully
adjusted in the region of 666.7 kilo-
cycles (= 2,000 X 1/3) until a zero-
beat is obtained. This is produced
by the third harmonic of the generator
beating with the received frequency.
The frequency meter is now tuned to
the fundamental frequency of the gen-
erator, giving the calibratioh point of
666.7 kilocycles.

A study of harmonics as outlined in
this article gives a good background for
experiments with a piezo oscillator (so-
called “quartz crystal” oscillator).

Although this device is comparatively
new it is coming into extended use for
those purposes where one or more fre-
quencies of extreme accuracy and con-
stancy are required. This instrument
1s essentially a radio-frequency gener-
ator in the circuit of which is included
a quartz plate cut from a natural quartz
crystal.  The quartz plate has the
property of responding to certain defin-
ite fundamental frequencies fixed by its
dimensions. These frequencies are de-
termined by comparison with a reliable
standard and are usually three in num-
ber; they also have numerous harmonics.

The piezo oscillator is used in econ-
junction with the ordinary radio-fre-
quency generator to obtain numerous
other frequencies in the manner de-
scribed in this article,

Coaming—
““How to Build the LC-27 Receiver”

Ever since the development of the now famous LC-26 Receiver by
Laurence M. Cockaday, work has been under way on the latest and
best product of the POPULAR RaDIO LLABORATORY—a non-regenera-
live, five-tube sel that operales from the alternating current house-light,
sockel plug without “A,”" “B" or “C” bafteries, and thal is distin-
guished by an exiraordinarily clear tone without distortion—particu-
larly on the low tones. For further details, turn lo page 306.
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Double =

tylus Bar "EE
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S

Dealers!

Watch next month for
complete Velvet
Radio Speaker line -
four table models, an
unusual cone type,
and three rarely
beautiful cabinet
models. Perfect acous-
tic engineering!

Sales Department

The Velvet Speaker
Unit - - bringing new
radio satisfaction

The Borkman Velvet Unit is the
first unit to be developed that repro-
duces naturally, the articulation of
clear speech and yet yields both high
andlow overtones of the whole range
of musical instruments. Not merely
“low pitch,” for Velvet Speakers re-
tain the higher tones unimpaired.

The double stylus bar construction
is patented. The wonderfully bal-
anced diaphragm of unusual thin-
ness, specially formed, is extremely
sensitive- -yet won’t blast and won’t
distort on t¥1e heaviest power ampli-
fication.

Tone gualities like velvet! Smooth,

clear, delightful. At last Radio recep-
tion as you dreamed it should be!

Manufacturers

The ZINKE COMPANY
e S Ml e The BORKMAN RADIO CORP.

Chicago, Illinois

Salt Lake City, Utah
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An every-night
adventure of Burgess
Radio Batteries

ONE of the reasons why
you should always buy
Burgess Radio Batteries is
that the batteries used by air-
mail pilots —battleships —ex-
plorers—and the majority of
recognized radio engineers—
are evolved in the Burgess
Laboratories and manufac-
tured in the Burgess factory.

These batteries are identi-
cal with the batteries sold
by your dealer and thousands
of other good dealers every-
where.

BurGess BaTtery CompPany

GeneraL SaLes Orrice: CHICAGO

Canadian Factories and Offices:
Niagara Falls and Winnipeg

(M

BupcEss
E.d T’f‘rn

U’

fi& BATTERIES s

i
J'h
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The Atom
(Continued from page 326)
and also—this is a hard-won result ob-

tained by a few workers, especially
at the National Physical Laboratory—

| that the atoms of the alloying metal

are substituted for some of the atoms
of the metal which is the base of the

|alloy. When a metal gives under strain,
'slip takes place between layers in

which the atoms in each layer arc ar-
ranged, as in Figure 7; such layers would
be horizontal in a tightly packed pile of
cannon-balls. A single large crystal is
very easy to deform; but a mass of
metal consisting of an irregularly ar-
ranged crowd of crystals does not give
way so easily, because, in whatever di-
rection the strain is applied, there are
crystals which will stand strain in that
direction, though weak in others.

When the atoms of the alloying metal
are inserted, they form projections in the
planes of easy slip, which stiffen their
resistance to sliding, acting like nails in
one’s boots on slippery ground. This is
Rosenhain’s explanation, and it seems
sound, up to the present state of devel-
opment of the new X-ray analysis.
Atoms which strain the structure of the
crystal can only be introduced in small
numbers. Thus copper will accept any
proportion of nickel, but the alloy is lit-
tle harder than the pure metal; while
only a small percentage of tin or

| aluminum can be introduced, but the

resultant hardening is considerable.

The distortion of the structure by the
introduction of foreign atoms may also
account for the increased difficulty of
passing elcetricity through the metal.
A pure metal is generally a good con-
ductor of electricity. There are plenty
of free electrons and a regular structure
to flow through. It is natural to expect
that the flow is impeded if the structure
is deformed. When a pure metal has its
temperature lowered, its resistance to
electric current is diminished; the atoms
are now quieter and the electrons move
more easily. But there is little tem-
perature change in an alloy, because the

| chief obstruction is the distortion due

to the stranger atoms. This is illus-
trated in Figure 1.

Metals are conductors of heat; and
there is a close relation, imperfectly
understood, between the conductivities
for heat and for electricity.

In Figure 8 is shown a beautiful piece
of apparatus designed and made at the
National Physical Laboratory; it de-
pends for its working on the very expert
preparation of plane surfaces. This
process was carried to a high pitch of per-
fection during the war in order to meet
*| the demand for accurate gauges. If the
hand is placed on top of the horse-shoe,
its warmth causes the steel pins at t,he

bottom to converge and pinch the steel |
If it is then placed underneath, |

ball.
the pins open out again and the ball
once more moves freely between them.

wwWw americanradiohistorv com

Sheet Copper
for
Shielding

Shielding

Prevents aerial radia-
tion and feedback.

Insulates against in-
terference from adjoin-
ing circuits.

Improves efficiency,
selectivity and tone

quality.
USE SHEET COPPER

because it combines low
resistance with easy work-
ing qualities.

COPPER ©° BRASS
RESEARCH ASSOCIATION
25 Broadway — New York

ELECTRAD

“ELECTRAD

Heavy Duty Metallic Resistor

Specially developed for B eliminators and
power supply units.

Special Features Are:
1—High current-carrying capacity.
3—Non-inductive. Accurate calibration.
3—Low temperature coefficient.

4—Resistance element fused to inside of
Lavrock tube.

5—All standard high resistance sizes.

Ask Your Dealer for Detailed Circular

List price $1.00; in Canada $1.40

ELECTRAD, Inc.
428 Broadway
New York City
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The metallurgy of iron is extraordin-
arily complicated. The constant practice
of thousands of years has accumulated a
mass of technical knowledge which will
take long to unravel. Nevertheless, the
microscope, and—we may now add—
the X-rays, are doing much to explain
the many processes.

When carbon is put into iron, the
atoms seem to be inserted between the
atoms of iron, not to act as substitutes
as in a copper-aluminum alloy. In both
cases, however, there is resulting strain.
Moreover, the iron and the carbon form
molecules, called cementite, very hard
and unyielding (Figures 3, 4 and 5). In
the wonderful old Indian steel, that
came to Europe through Damascus, the
cementite erystals are clearly seen under
slight magnification as white spots; and,
as they occur in masses aggregated in
broad wavy lines on the surface of the
steel, they give it the famous “watered”
appearance which was so prized as an
evidence of quality (Figure 6). In
sharpening the steel these hard particles
seem to have furnished the minute teeth
of the saw, which in effect, the scimitar
really was; its curve contributed to its
sawing action. Saladin, in Scott’s
“Talisman,” cut a fine gossamer veil in
two. Cceur-de-Lion used a straight,
heavy sword as one would an axe, and
clove a bar of iron.

The idea of an atom or molecule at-
taching itself to others at definite points
underlies the explanation in this and the ‘
preceding articles. At the surface, some
of "these points of attraction are uncov-
ered. If no atoms or mulecules of like
kind are present to extend the solid by
their accretion, others may take their
place, and prevent further growth or
the attachment of any other atoms. A
clean glass surface is wetted very easily; |
but if it stands exposed to the air for a
while it is covered with a foreign layer
and can be wetted no more.: Surface ac-
tions of this kind are of extraordinary
importance in many industrial proc-
esses, and ‘especially in physiological ac-
tions. [

The experiment of Figure 11 is a sim- |
ple illustration. A glass bead, just |
heavier than water, sinks to the bottom
of a glass vessel containing soda-water.
Neither bead nor vessel collects bubbles |
if they are clean and smooth. The
water fastens on to the glass, or “wets”
it; the gas bubbles are not encouraged to
form between the liquid and the wall.

But, if the bead is taken out, dried,
rubbed with greasy fingers and re- |
placed, it collects bubbles in profusion, |
which, acting like buoys, bring it to the |
surface.

An important process in ore separa- |
tion is worked thus; the heavy metal |
sulphide particles, made slightly greasy,
are brought to the surface of a tank and
stay there in a foamy , while the
lighter particles of silicate and other |
matter are lef{ at the bottom. |

These Instruments

FREE of Extra Cost

All instruments shown
here and others—SIX
BIG OUTFITS—sent
to all our students free
of extra cost under
short-time special offer.

Clip coupon now—
find out all about this
bhig unequalled offer f

(1"

while you still have lime to
take advantage of it. Our J. E. SmiTH,
training is intensely practical President

—these instruments help you .

learn to do the J)rmic;l work. Receiving sets,
from simplest kind to thousand-mile receiver. Many
other big features.

My Radio Training Is The Famous
“‘Course That Pays For Itself”

Spare time earnings are easy in Radio
when you know it the way we teach you.
Increase your income almost from the
start of your course through practical
knowledge we give you. We show you
bow to bold the job. then our big Free Employ-

Free Book

ment Department hrlpf» You get one.
“Rich Rewards in Radio™ tells bow.

Howard B. Luce of Friedens, Pa., made
#320 in 7 weeks during his spare time.
D. H. Suitt of Newport, Ark., writes,
“While taking the course I earned in
spare time work approximately $000. Earl
Wright of Omaba, reports making $400 in a short
time while taking bis course—working at Radio in

bis spare time only! Sylvester Senso, 207 Elm
Streel, Kaukauna. Wis., made $500.

And when your training is completed
you're ready to step into a real big Radio
job like C. C. Gielow, Chief Operator of
the Great Lakes Radio Telegraph Com-
pany; E. W. Novy, Chief Operator of
Station WRNY; Edward Stanko, Chief
Operator of Station WGR; and hundreds
of otber N. R, 1. Trained men. The Natinnal
Radio Institute. Originator of Radio Home-Study
Training. establisbed 1914, today offers you tne
<ame opportunity these men bad. under a bond that
guarantees you full satisfaction or money refunded.
1t’s vonr big chance to get into Radio—mail coupon
for FREE Book and proof!

SEND THIS COUPON TODAY 0/
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‘MEN/! Here's
the dope’youve
been looking for-

How To GET INTO THE
RADIO BUSINESS "
Jes.

\\ %50 0 °250 a Week
| in Work That is
|| Almost Romance

If you’reearninga penny
less than $50 a week, clip
coupon now for FREE
BOOK! New hook, pro-

fusely illustrated, tells all
# about the Radio Profession,
thousands of openings—in
work that is almost ro-
mance! YOU can learn quickly
and easily at home, through our
tested, improved methods, to take
advantage of these great opportu-
nities. Why go along at $25 or 335
or $45 a week, when you can pleas-
antly and in short time learn to be
a Radio Expert, capable of holding
the big jobs—paying $50 to $250

a week?

Clip Coupon for Free
Book

Don’t envy the other fellow who's
pulling down the big cash! Our
proven home-study training meth-
ods make it possible for you, too,
to get ready for a better job, to earn
enough money so you can enjoy all
the good things of life. Most amaz-
ing book ever written on Radio tells how—
thousands of interesting facts about this
great field, and how we can prepare you,
quickly and easily in your spare time at
home, to step into a big-pay Radio job. You
can do what thousands of others have done
through our training. GET THIS NEW
FREE BOOK. SEND COUPON TO-DAY.

J. E. SMITH, President.
National Radio Institute

Dept. HT-8 Washington, D. C.

e

//

] s/ National
Loom

"73” Washington, D.
7 Pear Mr. Smith:

7 Without obligating me

ol

Radio Course.
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o
‘,)//DCPL HT-8

Radio [nstitute

C.

in

anv wav, send me your big
. FREE BOOK, 'Rich Rewards
in Radin,” and all information
about your pactical, home-study
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Complete List of

GUARANTEED PARTS FOR

IMPROVED

BROWNING

DRAKE
RECEIVER

By ARTHUR H. LYNCH

Liat Priee

Coil and variable condenser, respect-
tively, of the National Co. An-
tenna Tuning Unit.

Coupling coils and variable condenser, $22.50
respectively, of the National Co.
detector tuning unit. . }

Jefierson ''Concertone’ gealed audio-
frequency transformer. 8

Thordarson filter choke (same as that
used for B eliminator work) 5

Tobe paper filter condenser, 4mitd....... 3

Sam;am(:l mica fixed condenser, 002
mid.. .

Snngam(:i mica fixed condenser, .006

i\

X-L variodenser, type N.

3—Lynch double-resistance mountings. .

2—Tobe paper filter condensers, .1 mfd

3—Lyneh metallized resistors, .1 meg.

Lync{ metallized resistor. .5 megohms

5—Benjamin vibrationless gockets for
UX tubes. 3

Lynch metallized resistor, 6 megohmas

2—Lynch metallized resistors, 025
megohms. and .09 megohms, re-

ctively. ...

Brach tat Code 2-B, with monnhng

Frost Gem-Jac, No. 954

Carter battery swnt,ch

2—Tait.brackets. .

Sangamo mica fixed condenser, 005
mid equipped with gridleak clips.

Small brass brackets for mounting con-
nection blocks. . . ..

Antenna connection block.

Battery connection block. .

Decorated bakelite panel, 8x22 inches. .

Complete
Parts

B = e

——

S58 & 28888 B BhskEz 2 33 8

7.50

$63.50

Corbett 8x22 Inch Cabinet

For the above receiver.
\Iudeofgenumemahoguny-
including wood basebo!

———SPECIAL

LC-26

McLaughlin
Super-Heterodyne

and the

S-C Receiver

Write for OUR prices on complete parts for

$15.00

Mail Orders Shipped the Same Day
They are Recerved

HEINS s« BOLET

Radio and Electric Sapply Corporation

WHOLESALE AND RETAIL

44 Park Place, New York

f |

Does the Human Body
“Reflect”” Radio Waves?

(Continued from page 321)

wire measurement method is shown in
the illustration on page 321.

The floor was marked where the assis-
tant stood in each case when the maxi-
mum current was obtained, and it was
found that these points corresponded
to the half, whole, and one-and-one-
half wavelength points as determined by
the measurement of the wavelength of
the set.

It was found that the effects obtained
were considerably énhanced when the
plane of the inductanee of the transmit-
ter coincided with the plane eonnecting
the transmitter and the moving body,

| although readable deflections were ob-

tained when these coils were at right
angles to the line of advance.

It is certainly clear that shielding of
the apparatus is even more necessary
when working with these ultra-short
waves If any degree of transmission sta-
bility is to be attained. We hear much
at present among short wave enthu-
siasts about “shifting’” and “fading.”

How much of this phenomenon is
directly due to unshielded sets and to
the variation of the eonditions surround-
ing the set while it is in operation?

One perfectly logical conclusion which
we can draw from this experiment is,
that, when we come to beam transmis-

ticularly with waves under five meters

| examination on arrival,

| sion, utilizing a parabolic reflector, par- |

in length, the maximum effect can be |

produced only when the focus of the
system, at which the transmitter is |
placed, is located one-half wavelength
from the middle point of the reflector,
instead of one-quarter wavelength from

| it, a8 in the recent experiments of Mar-

conti, and those of Dunmore at the lahor-
alory of the Bureau of Standards. In
such a case the energy returned to the
antenna by the screen or reflector will
effect the transmission of still greater
energy to the distant point.

The simple experiment described in 1

this article points the way to many
other interesting ones along the same
line; for example, the determination of
whether this phenomenon will still be ob-
served if the entire set, with the excep-
tion of the antenna and counterpoise
are completely shielded.

It is also suggested that examination
be made of the difference in effects
which may be obtained with reflectors
of various kinds, not only of metal,
but such as trees, buildings and other
objects, which might influence the trans-
mission of these short waves. Many
other desirable experiments will im-
mediately suggest themselves to the
reader.

There is a vast unexplored region
concerned with the possibilities and
difficulties of heam transmission which

| may well occupy the attention of many
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12-Gell—24 Vol Storags "B” Battery

Positively given free with
each purchase of a WORLD
‘A" Btorage Battery. You
must send this ad. with your
order. WORLD Batteries
are famous for their guaran-
teed quality and service.
Backed by years of guccessful
manufacture and thousands
of satizfled users. Equipped
with Soltd Rubber C'ase an in-
surance agalnst acid and leak-
age. You save 50 per cend
and get a

2-Year Guarantee Bond In

Writing

WORLD Battery owners ''tell their friends. * That's our

best prool of performance.

Send your order in today.

Solid Rubber Case Radlo l;nl:{terlcs

6-Volt. 100-AmPeres
6-Voit, 120-Amperes
6-voit, 140-Amperes

Solld Rubber Case Auto
Batteries

6-Volt, 11-Plate s11. 15
6-Volt, 13-Plate 13.2
12-Volt, 7-Plate 16. oo

SEND ND MONEY JUst, state battery

Approved and Llst-
ed as Standard by
Leading Authori-
ties

including Radio News
Laboratories:. Popu-

ship day order ls received, oy
Express C. O. D., subject to Your
FREE

‘"B" Battery {nciuded. Extra
Ofter: 5 per cent distotint for cash
Intru!l with orlder;! Eta!enow and
get a guarantee attery at 50
per cent saving to You and Lefax, nc.

WORLD BATTERY COMPANV
1219 So, Wabash Ave. Dept. 3 CH1CAGO, ILL.

World

ST RAGE BA TERIES

of Standards,
lar Radlo

AUTO
and

RADIO

GO ACME i
CELATSITE

BATTERY
.‘ CABLE [

—a silk-covered cable of vari-
colored Flexible Celatsite wires,
for connecting batteries tosect.
Prevents ‘‘hlowing” of tubes;
gives your set an

orderly appearance.

Stranded Enameled Antenna

Best outdoor antenna you can
buy. 7 strands of enameled
copper wlre; maximumn sur-
face for reception. Prevents
corrosion and consequent
weak signals.

The Original Celatsite

—a tinned, copper bus bar wire
with non-mﬁammable“spaghetl:"
covering, for hook-ups. 5 colors;
30-inch lengths,

We also oﬁcr the highest grade of
“‘spaghctti’” tubing for Nos. 10 to
18 wires. 5 colors; 30-inch lengths.

Flexible Celatsite

Flexible, stranded wire for
point-to-point and sub-panel
wiring. Non-Inflammable
‘“spaghetti®”® covering.
In black, ycllow, green,
red and brow n; a color
for cach cireuit. Put
up in 25-foot coils.

Send for folder
THE ACME WIRE CO., DEPT. P
NEW HAVEN, CONN.,

' MAKES BETTER RADIO|

lar Hcience [Institute

iabora-
torlea, Radlo Broad-
cast Laboratories,
Radlo in the Home,
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investigators. One of the most important |
questions to he answered is: |

“How soon does a beam cease to be
a beam?”’ '
Radio experimenters everywhere are
urged to set up apparatus and obtain
more data concerning these questions. |
The writer will he glad to hear further
from anvone who may be stimulated to

further research along these lines.

The Word of God— '

on 500 Watts
{Continued from page 327)

tically everv live denomination appear |

before the microphone of the station.
At its inauguration, representatives of |
nine different sects were present. So it
is apparent that the spirit of religious
cooperation may be carried out in this
way for the interest of the listeners to
the Radio Parish sermons, regardless of
their doctrinal leanings.

Station WCSH, which serves as the
pulpit of the radio parish, is modest, as
broadeasting stations go. It is of 500
watts power and transmits on a wave-
length of 256.3 meters. Although this
type of station has a consistent range
of only about 100 miles, letters already
received from “parishioners’” show its
influence as far as California, Alberta,
Cuba and the Atlantic coast.

Already, letters that are being re-
ceived show that there is a genuine in-
terest in this novel form of ministry.
Expressions of opinions from the mem-
bers of the radio parish are the sole
guide as to the future of the station, and

so far, these have been cncouraging.

As the letters which are received at
this station are of a type not ordinarily
found in the usual broadeasting mail,
answers of a special nature are required.
All of the replies hear a personal stamp,
and as the case decrees, it will be a
message of thanks, counsel, sympathy,
encouragement or of cooperation that
will be written.

To those members of his far-reaching
parish who are in remote sertions apart
from regularly founded churches; to
shut-ins and invalids; to those at sea
the radio pastor plans to devote a great
deal of time. It is indeed $o those par-
ishioners that radio will bring comfort
and happiness, inaccessible otherwise.

The voung minister—for Mr. Hough
is not yet thirty—may indeed look for
duty in a path that extends way he-
yond any man’s horizon. And doubt-
less it is the privilege of radio to enlarge
1t

During six months the Signal Corps
radio net is said to have effected a sav-
ing of $48,086 in handling governmental

Imessages.
E

The rumor is again being revived that
the Popc’s voice may be broadcast.
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The LYN CH

Melallized
RESISTOR

. MASSORTMENT

Contains the

following: —

Three .1 Meg.
One 1"
One G =
One 25"
One q

Complere, $4.25

ETAL long lias been
recognized as the
best of electrical conduc-
tors. The Lynch Metallized
Resistor has received the un-
qualified endorsement of lead-
ing engineers, experimenters and
test laboratories because it is ab-
solutely silent in operation and re-
mains permanently accurate.

Comprising a concentrated metallized
deposit one-thousandth of an inch thick
upon a glass core and sezled within a
glass tube, each Lyncn MeTaLLizep Fixep
ResisTor wins in the exacting tests of
time and service.

N\

-’1_

FIXED RESISTOR

INC.
NEW YORK MY

Warranted —

Absolutely Noiseless
Permanently Accurate
Dependable ¢

The old carbon lamp con-

sumed more current to give
less light. Tungsten. which
Is metal, proved more effi-
cient, more dependable.
The Lynch Metallized
Resistor gives non-arcing.
conductive resistance. It
marks as great an advance
as did the tungsten lamp.

Arthur H. Lynch

If your dealer cannot supply you, we will ship
by return mail. You take no risk as Lynch prod-
ucts are sold on a money-back guarantee. Use
the Convenience Coupon below.

pr
{
1
.25 to 10 Megohms .50 'g" :
PRICES above .01t0.24 % .75 = x*
00Lto 01  “ $1.00 i PR
' Single Mounting .35 " PR |
P o - q.,"\ i
v” { b‘é‘-‘ii‘\\\ |
ARTHUR H.LYNCH, Inc. ST N & 1
- : .
Manufacturers of Radio Devices J.»,' e"ﬁ a\”la“’& »” {
. o o o~ 3
Fisk Bldg., B'way & 57th St. ',’ G,.e (\\‘:‘_ $ . o
New York, N.Y. P Q,\‘O e # g |
e T 7~ - f
Y o A
prd ﬁ &4“\:‘0‘&‘. o B r i
a" o & ‘e"!' QO"L -~ o rd -
- @c\“‘ S d !
L 2 . - - -
Dealefs == /’ \,‘L 0‘}\?‘;@(_:‘5»‘} i o 2 P & (
. P o .~ W
Write us ! o" Q,,$ ) .‘b\“q’z\\"e - ) r o d’:"o " i
;' O e @ 96 a' @ss a g R o g B
P @.g b‘obﬁ‘s o “ko;d" 6}" oot B e
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pel‘manence.,
HUGE girders, held to-

gether by small nivets,
make towering skyscrapers.
Durham Metallized Resistors
are the enduring link in radio
receivers and associated ap-
paratus. Made impervious to
atmospheric changes. Perma-
nent in resistance value—and
necessary to good reception.

500 chms to 10,000 ohms. ...... §1.00
Above 10,000 ohms to .24 meg.. .75
25 meg. to 10 meg............ 50

DURHAM RESISTOR
MOUNTING

Made of moulded insulation of excep-
tionally high resistance. Has best
quality, tension-spring, bronze con-
tacts. The only upright mounting
made. Occupies but little space in set.

8ingle mounting I ..50¢
For condenser.

i
SEMETALLIZED jogbs
w o ¥

RESISTORS

INTERNATIONAL RESISTANCE CO.
Dept. A. Perry Bldg.,

Philadelphia, Pa.

The

0.P.Y . —We are sorry that we cannot
I%fstkthe full history of the Cliequot Club

imos for you.* * * However, we have
managed to find a photograph of them
and Mr. Rodney J. Clicquot (he is the
brother of J. Jerome Clicquot, the one who
sold the old family home to start the
business) has kindly supplied us with a
few pertinent facts concerning the lives of
the boys. * * * They are shown here just
a8 they stepped off Mr. MacMillan’s boat
last fall. * * * Kubo, the one on the right,
left Greenland and eleven children, that
he might sing for you. * * * Zeck, the one
shown next to Kubo, still insists upon a
blubber diet and he has eaten fourteen
seal skin coats since arriving in New
York. ** * The other two Kimmo and
Clie (Clic means Clicquot in Persian) are
awfully nice boys.* * * They speak won-
derful English now and are helping their
two younger brothers, Rippo and Icicle
through the University of Greenland. * * *
Zeck, in giving his first impressions of
New York, said that we are very pale,
dry people and that the man who owns
the gum machines in the subway must
have an awful time keeping them filled.

¢

ALicE M. RapiorLanp.—Yes, the Stan-
bury-Gambie romance is still burning
fiercely. * * * Gambic is Italian, Stan-
bury is Secotch. * * * Ah, Romance, my
dear, we are many years beyond it—ever
so many!

W.B.—Harry Richardson is the an-
nouncer at KFJF. How should we know
if he has a brother in the laundry business
in Ilion, N. Y.? * * * This is not a gene-
ological bureau.

F.H.C.—Vincent is Spanish. * * * Yes,
he owns Casa Lopez. * * * No, to your
third question; vou should know better.
* * * S0 Uncle Gecbec has got under your
skin too! * * * Isn’t he a dear? * * * If
we ever meet him on a rainy day we shall
take his rubbers and umbrella away from
him.* ** My, wouldn’t that make him mad!

[

M. McQ.—The idea of a sorority for
| tea-sipping announcers is old. * * * We
are now thinking seriously of organizing a
““Society for the Development otg‘t’..he Mas-~
culine Idea.” * * * Uncle Geebee (WGBS)
is our inspiration.

Davip P.E.—Yes, Bertha Brainard is
still on the staff of WJZ but she does not
broadcast much. * * * You are right
about Granlund (NTG); he worked on a
fishing smack out of Boston. * * * So
you think he is quite a poet after listening

www americanradiohistorv com
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to some of his sonnets? * * * If you want
to test your own poetical prowess, write
an “Ode to Spring” and put it away in the
trunk for a year. * * * i you like it
after that you are a poet; if you feel like
committing hari-kari, you are not a poet.
* * * If you cannot decide one way or
the other, keep your job on the grocery
wagon.

D.W.P.—Yes, we also heard that Gra-
ham MacNamee was writing a book; it is
to be called, “Before the Microphone.”
* * * [t should be a wow. MacNamee is
full of wows,

A.W.P.—Lewis Reed is the “nice voice”
at WJZ. * * * Reed still requires g
normal hat band and we regard him as a
class A announcer.

Ebpie.—Robert Casev, the man who
wrote ‘“The Step On The Stairs” is a mem-
ber of the staff of the (hicago Daily News.

¥

E.F.F.—No, Lamdam Kay (Atlanta,
Ga.) i8 not the son of the southern Colonel
who wrote ‘* Way Down Upon the Swanee
River.” * * * This song was written by
Stephen Foster and it was named by his
brother. * * * Your musical history is
simply terrible!

BaLi-BEaring.—Your ‘“‘Society for the
Muzzling of lrish Tenors” is premature;
the matter of sopranos is more pressing.
* * * We know that John MeCormack
started the “Irish Tenor” stuff but we are
still searching for the guy who put the
‘“gong bird” idea in the heads of 1,481,781
female choir singers.

Hexry.—Jim Hughes is the funny man
at the KADA Teaberry Time; he is the
author of a number of humorous sketches.
* * * If you think we should have more
sopranos on the air, you are thinking de-
structive thoughts. * * * You are no
prospect for our Society for the Abatement
of the Soprano Nuisance.
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Dave.—Very few “microphone names’
y few “microphe
are used, so the lady’s name is probably |
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X ORDEN-HAUCK-/

correct. * * * WMOCA gives the stock |
market reports throughout the entire day.
a

'o 1

CurLs.—Please, Lady, this i3 not a|
matrimonial bureau. * * * No, Broken-
shire i8 not married. * * * Sure he's the
“Valentino of radio.” i

]

V.P.—You are an ingratiating writer
of notes; what a lovely piece of sentiment
to read on a nice sumimer morning! * * *
We don’t know what happened to Eddie
Squire, the old announcer of WMCA.
* * * Eddie, where are you?

¥

D.D.,JrR.—Where have you been? * * *
WJY gave up the sponge last year. * * *|
It was a great blow to the sopranos, as

WJY was sure a soprano-fed station.
S

‘ 1

A.L.—WHN is a very crude advertiser |
hut what are you going to do about it?
* *+ * Some day we expect NTG to throw

off a4 spasm of “Boots” for the “Broadway i

Shoe Shop.”

b

L4
James P. McD.—“The Record Boys,” i
Al Bernard, Frank Kamplain and Sammy |
Stept, are vaudevillians. * * * While we
have never fallen out of our chair laugh-
ing at them, they are funnv. * * * Yes,
they all live in New York City.

[

S.P.—The Evercady Programs are in-
vented and staged by a verv alert young
man named Paul Stacey; we regard him
as the heaviest thinker in the broadcasting
business. * * * Stacey used to be a news-
paper man; he represents the ‘“dawn of
intelligence’ in broadcasting.

E.F.I.—WHN is the worlds greatest
rendezvous, for jobless vaudeville actors and \
actresses; out of its daily callers you could
make up the casts for nine burlesque
shows. * * * Yes, there is always a gorge-
ous assortment of blondes and bruncttes
but they are all hungry enough to eat you
into a seccond mortgage.

¥

Mike.—Will Oskland (WHN), the
“lhigh tenor with the mint-julep personal-
ity,” seems to be quite sure that he is a
wow. * * * My, what a lot of damage
the high school girls do to radio with their
mush notes! * * * We don’t know how
Mpr. Oakland got his start in radio but we
do know how he would finish if we were
king.

Pow-Wow.—You've got a flv-paper|
memory. Edgar Rice Burroughs, the
author of “Tarzan of the Apes” read the
Evangeline poem on the Eveready Hour.
* * * Yes, he is a splendid reader; we
were charmed with his work

B.S.—Choc Phillips, Billy Horan, Ed-
die Chittenden and Leslie Appelgate, make
up the Sunny Southern Four that vou
heard froon WSMB. * * * 80 you think
they are good enough to be in grand opera, ‘
do you? |

No-NamE.—Emma Raff played the lead
in the “The Step On The Stairs” micro-
phoned at KOA. * * * If she sounded |
like a divoreed womun your hearing is bet-

ter than ours. * * * No, we have no
information concerning the matrimonial
status of the lady.

weiliders of the highest grud
kedror pparatus v world

A New an( Advanced
Model—

Norden-Hauck
Super-10

Highest Class Receiver in the
World

Panel Sizet 36" x9""x1-4" Weight: §5 1bs.

HE NORDEN-HAUCK SUPER-10 is an entirely new and
advanced design of Receiver, representing what we believe
to be the finest expression of Modern Radio Research
Engineering. It is the product of years of experience devoted
exclusively to the attainment of an ideal Broadcast Receiver—
regardless of cost.
Results obtained in every respect will upset all your previous
ideas of good radio reception.
Here are only a few of the host of features that place the
NORDEN-HAUCK SUPER-10 far in advance of competition:

—10 tubes employed to give perfect reproduction with unlimited
range and volume power.

—Super selectivity on all wave lengths.
—Built to Navy Standards.

—Wide wave length range, 200 to 560 meters, without change of
coils. (Adaptable 35 meters to 3600 meters if desired.)

—Use Loop or Antenna.

—Simple to operate, having only two major tuning controls.

—No Harmonics. Signals are received only at one point.

—Special Power Audio Amplifier, operating any loudspeaker and
eliminates necessity of external amplifier.

—Can be operated directly from house current if used with
NORDEN-HAUCK POWER UNIT AB-2 SPECIAL.

The NORDEN-HAUCK SUPER-10 is available completely con-
structed and laboratory tested, or we shall be glad to supply the
complete engineering data, construction blue prints, etc., for those
desiring to build their own receiver.

TEAR OFF AND MAIL TODAY

Upon Request A complete catalog, 2o i

attractively illus-
trated, will be gladly mailed without charge, ]}‘,?‘!}Ddslf'#'\ugx's h:\c.
or full size constructional blue prints, show- ifadelping, - 3. 4.
ing all electrical and mechanical data, will Gentiemen:—
be promptly mailed postpaid upon receipt [J Please send me without cost or obliga-
of $2.00 tion on my part. attractive illustrated
Write, Telegraph or Cable Direct to literature describing the new Norden-

Hauck Super-10.

NORDEN - HAUCK [T I enclese 32.00 for which please send

me, postpaid, complete full size construc-

Incorporated tional drawings and all data for building
ENGINEERS the Super-10.
MARINE BUILDING Name
Philadelphia’ U. s. Al Address____
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F. D. PITTS COMPANY

INCORPORATED
219A COLUMBUS AVE.
Boston, Mass., U. S. A.

MERCHANDISING RADIO SINCE 1919

T
@0
o

TRADE MARK

DISTRIBUTORS FOR
AcmE Arparatus Co.
Acve Wire Co.

Ajax ELecrric Co.

ALL AMERr. Rapio Corp.
ALLEN-BrapLey Co.

Amer. Haro Rue. Co.
Amrap Core.

BaLowin, NaTtuanieL, Inc,
BaLkiTE

BarkeLew ELec. Mrc. Co.
Benjamin ELec. Co.
Bracn Co., L. S
Bremer-TuLLy Mrc. Co.
BrookLyn MeTaL Stea. Corp.
BrownLie & Co., RoLanp
Carowerr, A, D. Mra. Core.
CarTER Rapio Corp.
CentraL Rapio Lag.
CueLten Evec. Co.

Corvo Couw Co.

CrosLey Rapio Core.
CurLer-Hammer Mec. Co.
Daven Rapio Co.
DeuTtscrinann, Tone
DusiLier Conpenser Co.
Durnam Co.

Esv Mrc. Co.

Erectrose Core.
ELecTrap Mre. Co.
EvEREADY

Fannestock ELec. Co.
FLEron & Son, M. M.
FrosT. Herpert H.
Garop

Gen. Rapio Co.
Gricspy-Grunow-Hinps Co.
Herarp ELec. Co.

Hovt ELec. InsT. Co.
JerFrenson Erece. Co.
JeweLlL FLee, Tust. Co.
Karas ELec. Co
Macnavox Co.
MarTin-CoreLano Co.
MuerLer ELec. Co.
Murpoock Co., Wm. J.
NationaL Carson Co.
NaTtionaL Co.

Pacent Evrec. Co.

PyrEx

Rapiar Co.

Rapio Corpr. oF AMER,
REapriTE METER WORKS
RemLer Rapro Mrc. Co.
Sampson Evec. Co.

Sienal ELec. Mre. Co.
SiLver-Marsnare Co.
Stanparp Rapio Core.
SreErLing Mrc. Co.

Surer Ins. Wire Co.
THorparson ELec. Mrc. Co.
Unitep Rapio Core.
Westean Ecec. Co.
Western ELec. Inst. Co.

Yaxrer Mra. Co.
anp OrHERS

DEALERS—-SEND FOR LARGE
ILLUSTRATED CATALOC

|
|

All apparatus advertised in this magazine has been lested and approved by PoPULAR RaDIO LABORATORY

How to Build the Improved
Browning - Drake Receiver

(Continued from page 334)

tO |
ke

A

HOW TO MAKE THE SMALL PARTS

Ficure 9: The necessary data for making the insulated blocks on

which the binding posts are to be mounted as well as the dimensions

Jor the small, brass brackets that are used to fasten these comnection
btocks {o the base are given in this diagram.

board, Z, and the main panel,Y, is ready
to be fastened to the baseboard itself.
Attach the two aluminum brackets T1
and T2 to the panel by means of
two flat-head machine serews and
nuts.

Now, place the baseboard,Z, in the
cabinet, V, and adjust it in place so that
the connection blocks Xi and X2 are
flush with the outside back of the eab-
inet. Then, place the panel, Y, in its
proper place in the cabinet and mark
the centers for the screw holes in the
two aluminum brackets T1 and T2, as
they come opposite to the proper places
on the baseboard.

Then, take the baseboard and the
panel out of the cabinet aguin and
fasten two strong wood screws tlirough
each of the aluminum brackets into the
baseboard itself. This makes a good
fit for the whole outfit and holds the
panel rigidly in place.

You are now ready to start in wiring,
as the construction work is completed.

[

How to Ware the Set

The design of the receiver is such
that the wiring of the grid circuit of
each of the three tubes is as short as
possible and is isolated from the other
parts of the cireuit. In fact, this idea
has been employed throughout; and the
leads have heen so arranged that the
shortest possible connections may be
used.

Because of this, the set should be
wired with bus bar. Either a tinned-
copper, round bus-bar or an insulated,
round bus-bar such as “Celatsite” may
be used for all connections. All wires
should first be shaped to fit; and all
connections should be inade permmanent
by soldering.

It is best to refer constantly to the
wiring diagram i Figure 5 and more
specifically to the picture diagram in
Figure 2 for the exact way in which to
run the wires.

Start by running the most inaccessible
wires in the receiver.

?‘ T" Os 2 T/
h N
i L

6""’_ — O + o5 —) — —

eC -
o ol lo o oH | Soq
o 21, o= il Ao |4 C@d
oA/ & 2 7
/MW ngvwr‘,grr ﬂ‘ﬁzérgr

HOW TO HOOK UP THE BATTERILS

FigorEe 10:; The builder cannot make a mislake in connecting the bat-

teries to the terminals of the receiver if he follows these instructions

carefully. The terminals that are shown in the wiring diagrams are

marked with numbers that correspcmd exactly lo the numbers that
are given here.
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The hardest wires to attach are
those that run from the primary of
the transformer, E, to the tuning unit,
CD, and the resistor, P1. Wire up the |
filament circuits, as shown in the picture
wiring diagram Figure 3 and follow
through with the plate and grid eircuits
of each tube. If the picture wiring
diagram is strietly adhered to the
reader will have no trouble in making
a proper connection for all of the in-
struments.

The neutralizing condenser, 1, should
be fastened in place to the grid binding-
post of socket N1; this is all that is re-
quired to hold it in place. The three|
fixed condensers, H1, H2 and U, are|
held in place by the wires themselves
and should be placed in about the posi- |
tions shown in Figure 2. 1

After the wiring has been completed,
it should be earefully rechecked with the
picture diagram to be certain that there
have been no wires left out or no wrong |
connections made. When the wiring
has been completed and the virious re- |
sistances and the automatic filament |
units placed in the holders, the set is
ready to be installed and placed in
operation. l

How to Inslall the Set

With the type of antenna coil used in
this receiver, it has been found that the
most satisfactory length of antenna for|
ordinary use is 75 feet, exelusive of the
lead-in. Where a longer antenna is|
used, it is sometimes advisable, par-|
ticularly in the vicinity of strong local
stations, to insert a fixed candenser or a
small variable condenser such as the
Precise model 940 which has a maxi-
mum capacity of 0001 mfd. in series|
with the antenna.

The advantage of a variable con-
denser is that it may be used to adjust
the antenna circuit for various antenna
lengths so that the dials will run alike
over the entire wavelength range. Once
this condenser js adjusted, it is as a rule
unnecessary to change it. For this
reason, it is recommended that the
condenser be placed inside the cabinet
and it may be fastened directly to the
baseboard, Z.

It is advisable to use a good ground
connection.

The determination of a good ground is I
a particularly simple matter. It may
best be done by disconneeting the an-
tenna and connecting the ground wire |
to the antenna post of the receiver. The
receiver should give satisfactory loud-
speaker operation when used in this
way for local reception.

The trial of several grounds is recom-
mended where they are available. Gen-
eral experience indicates that the most
suitable ground is usually a direet con- |
nection to a cold water pipe made by
means of a ground clamp ,

The Batteries
We now come to a consideration of
the “A” “B” and “C” Dbatteries. |

“Built Betier’”’

RAYTHEON Z{‘ry our Raytheon Con-

enser Block and Lavite

CONDENSER Resistors fcr your *‘B”

Eliminator. Write in for

BLOCKS circuit shees.

g ——

LAVITE
RESISTANCES

AEROVOX products are used by over
200 of America's Radio Manufacturers.

AEROVOX Fixed Condensers are ap-
proved by M.L1.T. and Yale Universities

AEROVOX WIRELESS CORP.
489-491-493 Broome St., New York

Branch Offices:

St. Louis, Mo., Syndicate Trust Building
Cincinnati, O., 304 Palace Theatre Bldg.
Chicago, lll.,, 53 W. Jackson Boulevard
Boston, Mass. - - - 94 Portland Street
Los Angeles, Cal,, 324 N, San Pedro St.

S

No. 24
No. 20
No. 19
No. 8
No. 21
No. 25

Sickles Coil Set No. 24 for
Browbing-Drake Circuit i
Price $7.50 tickler.

et o sy ey Sy ey Sy Sy o gy St R S B

COIL PRICES

No. 184 Roberts Circuit £8.00 set

ICKLES

DIAMOND - WEAVE COILS

(Trade Mark registered Aug. 4, 1925)

For Browning-Drake, Roberts,
Craig, Aristocrat and Hoyt
Circuits

{(Patented Aug. 21, 1923)

The Sickles No. 18A coil combination is
designed specifically for the Roberts Reflex
and other reflex circuits using neutralized
radio frequency "amplification, combined
with regeneration controlled by a movable

The No. 25 coil combination is built for
the Aristocrat Circuit, and it will also work
admirably in all of the universal circuits
using tuned radio frequency amplification,
neutralized by the Rice Method and com-
bined with regeneration.

Briagpige istaice FEES Send for descriptive catalog
Craig Cireuits 4.50 set

|
|
|
Acme Reflex 4.50 set I The F.W- SiCkleS CO-
|
l
|

Kpockout Reflex 4.00 set
134 Union Streert

SPRINGFIELD, MASS.

Hoyt Circuit 10.00 set

Aristocrat Circuit 8.00 set
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GuaranteesYou

f 101025/,
DEALERS

The 1926-27 radlo season Dromises excep-
tional opportunitles to radio dealers who l\eeg
up with the times. Our business 1s to searc
for the new tried and tested lm
radio and to offer legitimate
tunity to secure all their standard goods from
one rellable source. It will pay you to get
Your name on our advance Hst this season

W.C.BRAUN CO.’S
1926-27 DEALER CATALOG

Electrical and Radio Goods

Experience has proved that radio and elee-
trical dealers who keep a g live stock on
hand are the ones who do the business. Our
goods are always new and fresh and the variety
we carry is the largest in the field. We carry
everything in radio and electrical merchandise
from the smallest parts to complete sets—all
under one roof, ready for instant delivery
Special offers on tubes, sets, batteries and all
staple items with a big turnover. Get our
catalog before you buy—you'll be agreeably
surprised at our offerings, prices and service.

vements in

eoesssnsssees COUPON ssmannnnnmeme

1 am 8 radio and electrical goods dealer. Please

Plsce my name on your list so 1 may recelve ad-

Eance coby of Your new 1926-27 wh Dealer
A

talog
N, s i o A 5 o s

1
Wholesale Reterences { .
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It will be seen from Figure 10 that
there are but four battery binding-posts
which are connected as follows:

Looking at the set from the rear, the
left-hand binding-post is connected to
the “B” plus (4), the next to the
“C"” minus (=), the third from the left
to the “A” plus (4) and the “C” plus
(+) and the right-hand post to the “A”
minus (—). The connection to the
“C” plus (+), however, must be va-
ried, according to the type of output
tube used, in the following manner—

When a UX-171 tube is employed,
and this tube is recommended, and 180
volts are applied to the plate, the best
connection for the “C” battery, which
should be a small size 45-volt battery,
is, positive “C” to positive “A” and the
negative side of the ‘“C” battery to the
second terminal from the left-hand end.

When the 171 is used with 180 volts
on the plate, the drain on the “B" bat-
teries is rather high and the large size
is advisable. The author has also
procured very satisfactory results with
this tube by using the high voltage tap
on a Mayolian “B” supply unit employ-
ing a standard Raytheon tube.

When a UX-171 tube is used with less
than 180 volts on the plate, the best
“C” battery connection may be found
by placing a milliammeter in the nega-
tive lead of the “B” battery and watch-
ing the milliammeter on a strong local
signal. Adjust the voltage of the “C”
battery until no variation in plate cur-
rent occurs.

When this receiver is employed at
some distance from local stations, it will
be found that the output tube is not so
likely to overload and that a UX-112 or
201-a tube may work out in a fairly sat-
isfactory manner, When a UX-201-a is
used for the output, the plate voltage
should also be 135 and the “C” voltage
between minus 414 and minus 8. A
14{-ampere filament ballast should then
be used at Q.

The variation of the voltage applied
to the radio-frequency tube and to the
detector tube may be had by replacing
the fixed resistors in these circuits ac-
cording to the following scale:

When 180 volts are used for the plate
supply, a resistance of 25,000 will pro-
vide 90 volts for the radio-frequency

Total Volt- |Amount
“B” | Resist~ | Cir- |age Re- | of Re-

Volt- | ance cuil | quired | sistance

age

1180 | P2 | Det.| 45 |90,000
| ohms
180 P1 RF 90 | 25,000
ohms

135 P2 Det. 45 60,000
ohms

135 P1 RF 90 | 12,000

B I ohms |

A TABLE OF
RESISTANCES FOR UX-199 TUBES
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plate and a resistance of 90,000 will pro-
vide about 45 volts for the detector
plate. The resistance values for various
plate voltages from a given plate supply
are included in the accompanying table.

Before placing any of the tubes in
the sockets, it is advisable to discon-
nect the “B” battery and to turn the
filament switeh, S, to the “off”” position.
Then, place the power tube in socket
N5, the second socket from the left,
looking from the front of the receiver,
and turn on the filament swiich.

Place two UX-199 or Ceco type C
tubes in sockets N1 and N2. These
sockets have their filament circuits
wired in series so that approximately 3
volts is applied to each. Both tubes
should light when the filament switch,
S, is turned on.

Place the last two UX-199 or Ceco
type C tubes in their sockets N3 and N4
and follow the same procedure. If all of
the tubes light satisfactorily, the nega-
tive lead to the “B” battery should be
put in place.

Then, the positive lead should be
lightly touched to the high voltage side
of the “B” battery. If the tubes bright-
en when this momentary connection is
made, it is an indication that some of
the wiring has not been carried out cor-
rectly and that the tubes are likely to
burn out. If no increase in brilliancy
occurs, it is safe to go ahead with the
operation of the receiver. In making
this test it is always better to use not
more than 45 volts of “B” battery. If
this does no damage it is safe to go to
the high voltage.

How to Operale the Receiver

As the coils and condensers, used in
this design, have been built with the
idea of having the two dials assume
similar positions for a given wave-
length, it is only necessary to rotate
them together from one end of the scale
to the other.

As soon as a station is picked up, it is
advisable to adjust the neutralizing
condenser I. This may best be done
by turning up the volume control to a
point near maximum and then reducing
it slightly.

Adjust the right-hand dial to a peint
where the signal is loudest. 'Then,
rotate the left-hand dial up and down
the scale to a point above and a point
below where the strongest intensity is
observed.

If a squeal takes place as this left-hand
condenser is rotated, it may be entirely
eliminated by properly adjusting the
neutralizing condenser I, which is
mounted on the base inside the re-
ceiver. The best means of adjusting
this condenser is to use a rather long
stick with one end sharpened to re-
semble a screw-driver. The use of a
serew driver or other metal tool is not
advisable as it is likely to cause a capac-
ity to ground through the body.

Once this neutralizing condenser, I,
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has been properly adjusted, it will be
found that further adjustments are un-
necessary, unless some change is made
in the circuit or one of the tubes is re-
placed. Neutralizing the receiver where
tubes of the 99 type are employed is a
very simple matter.

In order to locate stations, it is merely
necessary to follow the procedure out-
lined above and, as the variable con-
densers are of the Equicycle type, it will
be found that the stations come in at

equal distances from each other on the |

dials. The variable ratio feature of the
National Velvet Vernier dials used by
the author make either delicate tuning
with a nicety or rapid changes in wave-
length available by the simple shift of
the ratio changing lever. This lever
provides any ratio between six and
twenty to one,

When the desired station has been
tuned in satisfaetorily, the volume may
be regulated by an adjustment of the
volume control.

A Measurement Chart
(Continued from page 315)

inches long that is located within a coil
3 inches in diameter and 4 inches in
length:

Connect 4 on scale No. 1 with 1.5 on
scale No. 2. Then connect the inter-
secting point on scale No. 3 with 3 on
scale No. 4; and connect the point where
this line intersects reference line No. 5
with 2 on scale No. 6. Connect the
point where this line intersects reference
line No. 7 with Parallel (which in this
case i8 the relative location of the coils},
on scale No. 8. This line will intersect
scale No. 9 at .166, which is the coup-
ling factor of the two coils.

If the inner coil is turned fifty degrees
the line from reference line No. 7
through secale No. 8 will interseet scale
No. 9 at .104 which is the coupling
factor for this position of the coils.

If we assume the self-inductance of
the coils to be 100 and 400 microhenrys,
respectively, the mutual inductance (as
calculated from Equation 1} will be 33
n:icrohenrys.

Then, if the eoils are connected in
series, the values between which the in-
ductance will vary (as calculated from
Equations 2 and 3) will be 431 to 566
microhenrys.

Not waiting for a tenant to mar the
architecture by an unsightly antenna

the new Castle Rose Apartments in |

Portland, Oreg., are reported to be all

wired up in advance.

* *

German letter carriers collect fifty
cents a month license fee from every
broadcast listener.

*

It is estimated that 5,000,000 farms

are yet without radio.

*

—

—_—
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B-Power Unit

Undoubtedly this new Dongan B-
Power Unit (1 transformer and 2
chokes) represents the highest point
yet reached in the successful elimina-
tion of B batteries. Built in strict
accordance with Dongan’s exacting
specifications, this compact, smooth-
operating B-Power Unit assures effi-
cient B-Power when built according to instructions.

L _'I;: .
| PRODUCTS

Specification No. 1582
for standard Raytheon Tube
$11.00 List

In addition to this model Dongan builds various designs of
both cased and uncased transformers and chokes for use
with all types of Full and Half-Wave Rectifying Tubes.

Orders filled direct from factory if dealer cannot supply
you.
Set Manufacturers—Complete information
and prices upon request.

Special Transformers for Trickle Chargers.

New Models
Audio Transformers

FOR

SET
MANUFACTURERS

Those Set Manufacturers who have solved the problem of
production and marketing are turning, in even greater num-
bers, to the time-proved principles of Dongan Audio Trans-
formers. They recognize the superior qualities of design
and manufacture in Dongan products. It is to be expected
that Dongan’s 15 years experience in the quantity produc-
tion of quality transformers should place Dongan in the
lead in audio transformer requirements.

Get engineering data and samples immediately.

Semi-Mounted
for Set Manufacturers
Specification No. 117

e
DONGAN ELECTRIC MANUFACTURING CO.
2983-3001 Franklin St., Detroit, Michigan

7 TRANSFORMERS of MERIT for FIFTEEN YEARS

wWwWw americanradiohistorv com
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This package contains
5 Bradleyunits
No. 800 R
500,000 Ohane or 3 Megohma

*Beadleyunits are supétior to other
types of resistors because they do
Dot vary In tesistance with age,
and they are aot affecred by ace
mospheric changes or molsturs.

|
. L
HE EEENENR

PERFECT FIXED RESISTOR

ADIO circuits frequently
call for a fixed resistance
unit. This is particularly true
forB-battery eliminators which

provide several B-battery volt-
age taps for the radio set.

Be sure to use Bradleyunits
for this service, because Brad-
leyunits are solid molded fixed
resistors calibrated with great
accuracy and fitted with silver-
plated terminal caps which
can be soldered without dam-
age to units, These units are
made in more than 20 dif-
ferent ratings, and will not
deteriorate with age.

For experimenters who prefer
to build their own resistance-
coupled amplifiers, a special
set of Bradleyunits has been
prepared and sold in a con-
venient carton ready for usein
a resistance-coupled amplifier.

Be sure to order Bradleyunit
Amplifier Resistors from
your dealer, today.

ALLEN-BRADLEY COMPANY
276 Greenfield Ave., Milwaukee, Wis,

Please send me your latest literature
on Bradleyunits and Bradleyunic
Amplifier Resistors.

4

With the Experimenters
(Continued from page 346)

ment current of the last tube, which
leaves eight tubes on the rheostat as
before.

Either a UX-112 or a UX-171 should
be used in the last stage. If the former
is used, the “B” battery voltage should
be increased to 157.5 volts and the bias
on this tube to from 9 to 12 volts.

The use of the UX-171 is recom-
mended although several precautions
are necessary. The plate voltage should
preferably be increased to 180 volts as
this permits maximum output from
this tube and allows the first resistance-
coupled stage to handle more energy
without distortion.

Three flexible leads should be con-
nected to the points shown as T1, T2
and T3. The positive “C” battery
terminal should be connected to the
terminal T3 and the 3-volt negative
terminal to T2,

The negative bias that is used on T1
will vary between wide limits depending
upon the tube and plate voltage used.
The bias that is recommended by the
manufacturer for the tube with the
plate voltage that is used should be
employed. About 40 volts will be satis-
factory where a UX-171 with 180 volts
on the plate is used.

To prevent the addition of more bind-
ing-posts, the total amplifier voltage
is applied to all audio-frequency stages.
| As the first stage is not biased, this volt-
|age will be excessive when phones are

plugged into the first jack. The direct
current resistance of the phones or
speaker iz very low and the effective
plate voltage on the UX-201-a used in
this stage will be too high. Some pro-
vision should be made for connecting
about a 10,000 ohm resistance in series

are plugged into the first stage.

The two coupling resistances (which
correspond to 03 and 05 in the original
circuit) should have a value of ap-
proximately .1 megohm, and the two
leaks, 04 and 06, .5 megohms. The
resistances originally employed, with
[ the exception of O3, may be used al-
though they will not be quite as satis-
factory.

The additional socket placed just

! back of the Autodyne coupler holds the |

Ioscilla‘tor tube. This should be of the
l rigid or uncushioned type.
{ The new UX-200-a tubes may be
[used in both the first and second de-
tector sockets and will greatly improve
the operation of the receiver.

Note that 45 volts are used on the
intermediate stages, oscillator and de-
! tectors, This, combined with the use
of a “C” battery in the amplifier, will

with the phones or speaker when they |

V. T. Socket
No. 242
i Black Compasition

Bass " Push-type
ealgn’"

U X Tube Socket

This new push-type socket is
designed for use with the new
tubes with U X Bases.

Contacts of Phosphor Bronze
insure a smooth self-cleaning and
wiping contact. The lamps are
held rigidly in place.

Circle F V. T. Sockets are of
the most modern design and only
the best materials and workman-
ship are employed.

Ask Your Dealer “

MFD. BY
CIRCLE F MFG. CO.

Trenton, New Jersey

considerably lower the “B” battery
current consumption and the life of the |
usual battery will be increased from 200
to 300 percent depending on the type

of tubes that are used in the receiver.| L

wwWwW americanradiohistorv com

LEARN RADIO

Become a big-pay man in
the greatest industry of
all time. Quiekly, easily
and right at home, you
can fit yourself for high-
est salary positions, or you
can eash in on your spare
time. The eall is urgent Yor mechanics,
operators, designers, inapectors. Unlimited,
fascinating opportunities on land or sea.

I Will Train You At Home To
BE A RADIO EXPERT

Uudep my practical, easy to understand in-
struction—you quaiify in an amazingly short
time. No previous experience is neceasary.
Every branch of rudio becomes an open book
to you. You learn how to design, construet,
operate, repair, maintain and sell all forms of
radio apparatus. My methods are the latest
and most modern in existence.

FRE

If you're ready to take up the study now, we
have an unusual offer to make you whereby
you receive a splendid radio set absolutely
free. Write for details of offer now.

Write Today ‘‘Radio Facts” FREE
————— Mail This Coupon = = = = =

Wonderful Home Construction
tube receiving set of latest design.

A. G. Mohaupt, Radle Engineer,

RADIO ASSOCIATION OF AMERICA,
Dept. D-8, 4513 Ravenswood Ave,, Chicago
Bend me ''Radlo Facts™ and Speclul Offer.

Name.
Address.,

City State.



www.americanradiohistory.com

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

Failure to operate may be due to
most of the causes that were enumer-
ated in Parts I and Il of this series.
Check over the suggestions that were
given, keeping in mind the parts that
have been removed from the circuit.

The condenser, C5, corresponds to G |

in the original receiver and it should
be adjusted in accordance with the
original instructions. Try all of the
usual measures such as changing the
tubes around. If no heterodyning takes
place, try reversing the connections tfo
either of the coils on the Autodyne
coupler.

The receiver will operate hest with
the rheostat turned about three-quarters
of the way on. The fact that a change
in filament current causes a marked
change in the stability of the receiver
does not mean that the filament current
is critical in the usual sense of the word.
The original operating conditions may
be restored even when the filament cur-
rent is changed considerably by read-
justing the positive bias on the IF
stages (by changing the adjustment of
the potentiometer) and by readjusting
the oscillator dial. The change in plate
resistance of the tube, due to change in
filament emission, will slightly alter the
frequency of the oscillator and this is
sufficient in some cases to completely
detune the station.

Although regeneration is not usually
to be recommended, due to the resultant
increase in instability, difficulty in
operation and loss of quality (due to the
loss of the higher audio frequencies, that
1s to side band cutting) regeneration
may be used by connecting a small vari-
able condenser from the plate of the
first detector tube to the inside lead
on a mid-tapped loop. The center tap

should go to the filament side of the

input eircuit and the outside lead of the
loop to the grid side.

—HvugH 8. KNxowiEs

A Handy Accessory for
Testing Loudspeakers

Thiz small rolary sieiich is @ quadruple-

H-i"'n'll' idaahili =i Wi ."l.l\.'l’lrl i I'('h "lat con-
fredsin prin Jr||'.r fesrni il a Jor loudspeakers
It e||l' mecammminlale  Jour  sels Of loud-
ﬁr.vﬂlf.:r feranin .-I'x at the swme time and by

rrdading Hhe ameall fnoh oo Fhe fﬂ'p Of the in-
airsmenl, amy l the fewtapeakers may
saritched on @ |~:fr|r.- (ATt 1Ir||' fOf direct com-
MR 08 |'-' [hair dramse LIEIE alitiea. Eri'.rF -
arvealerd el _.‘.:I.-.' i n handy unid for eon-
necting foudspenkers in creuid,

ORDER NOW!!

COMPLETE PARTS FOR THE NEW IMPROVED BROWNING-DRAKE

Parts used by Mr. Lynch in laboratory model.

1 National Antenna Unit 2.50 2 Lynch reslators .025 meg. & .09 meg . §1.50
1 Natlonal IBefiestur Unit = 1 Brach-8tat, Code 2-B. with mounting .. 1.00
1 .I'eﬂeuon “Conrertans® ledA l'-’ Tran;— 1 Frost Gem-Jac. No. 954. . .25
former......... 6.00 1 Carter battéry switeh. ... ... .85
1 Thordmon Fiiter Choke. ... 5.00 2 Tall bracketa .
1 Table Filter Condenser 4 mid . 3.78 1 lmo grid condenser. .005 mid. .with
1 Sangamo mizx condenser, .002 mfd.. ... .. 50
Sangamo mi~k condenser, 008 tnfd....... .85 Small brau bragkels. . 20
1 X-L url-.ru.amer type N...... 100  Antenna connesiion block. ... . ... bb .18
3 Lymeh doutle ?oununu ..... 1.50 Baitery gunssoisan block. . A 285
2 Tabe Olier con enlerl .1l mtd. 1.40 Decornted Lakelie pagel. 7.50
?{:yu'% reslatar, r 1 meg.. 2.%3
Esth Poslsr meg..... )

e e ooy 333 Complete........... $63.50
With sloping panel calinet. Genulne Walnut or Mahogany. ......... $15.00 Extra
BUILD THE POWER-PACK AMPLIFIER NOW

As deacribed in PopuLar Rabio for Aprid
1 Amertran power transformer. t m PF-52 .$18.00 2 Benjamin Pu!hdgpe sockets, No. 9040... $1.50
1 Ammnn Luxe A, F. Bakellte sub-base. 7 x 21 x ¥ Inch....... 4.45
................ 0 00 Bakelite binding pest strip, 7 x 1 x ¥ Inch. 45

Angle brass relnforoement #trips for sub-base
Aul: brasa for boiding binding post script,

oud 8
3 A.merchnku type 854. .
2 Dubilier fijter condensers, 1ype 789, 2 mfd. 7 oo
Dubllier filter condensers. ?&a 770, 4 mtd u 00
4 Dublller flter consmsers,
1 Aergvox-Craig Feslator. Sy pn D&)

.10
Brasa bracketa for mounungunmtor unit M gg

1 Lln.ldh chm 0, Uh—Ii0H to 250,000 Brass striD for mounting fil
2 Pacent "single cireuit jacks, No.6i..... .. 1.00 Complete ................. $90 10
Write Us for Lowest Prices on the Following Standard Kits:
HAMMARLUND-ROBERTS S-C RECEIVER

COCKADAY'S L-C 26 GENERAL RADIO UNIVERSAL

Our exceptional facilities as wholesale and chain-store buyers allow us to extend
to mail-order purchasers a most unique and complete service in kits and standard
parts. Try us If prompl and careful altention, immediate delivery, and courteous
service. SPECIAL DISCOUNTS to recogmzed dealers.

‘THE MONEY BACK RADIO STORES

CityRadio

110 West 42nd Street, New York City
Downtown Store, 79 Cortlandt Street

Say TMBREIONE

and you say it all.

Sales Offices:

SANFORD BROS.

r/“\ CHICAGO, 30 W. Walton PI.
/ g ".-} CHATTANOOGA, 615 Broad Street
| 7 SEATTLE, Am. Bank Bldg.

L SAN FRANCISCO, 311 Minna Street
L FACTORY, Hoosick Falls, N. Y.

.
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(CARTER)|
“HLOHM”

Universal Volume
Control for All Circuits

(Full (PAT. PEND.)

ASIMPLER and more ac-
curate method of com-
plete volume control. The
minimum resistance is prac-
tically zero—and is mathe-
matically graduated in a
curved line, correct for all
circuits, to the maximum
resistance, the change being
in a correct percent at all
times.

This permits of closer regula-
tion near zero than even an
ordinary 200,000 ohm control
gives.

The contact arm slides on pro-
tecting wires covering the special
moisture-proof resistance ele-
ment, eliminating wear from
the resistance element and in-
suring accurate and dependable
control with long life.

CARTER
“HI-POT?”

Same size and resis-
tance with third
terminal, $2.25.
Write for illus-
trated folder of full
description and cir-
cuit diagrams.

(lustration Half Size)

$2.25

Any dealer can supply.

Joves Ao

In Canada—Carter Radis Ce., Limited, Terento

““Trouble Shooting” in the
Orthophase Receiver

I~ operating the Orthophase receiver,
which was described in the February,
1926, issue of PoruLAaR Rapio, several
possible causes of trouble have been
located and are printed here for the
benefit of readers who have built or
wish to build this receiver.

In the first place, it is cssential, if the
correct operation of the Orthophase is to
be insured, that the transformer which is
used at H has the correct capacity be-
tween the primary and secondary wind-
ings. The old type Amertran, as speci-
fied, has been found to be most satis-
factory in this respect, and should be
used. .

A common source of trouble is the
smell plate coil, D. In assembling the
set and wiring it up, it may happen that
one of the fine, wire leads may be
broken off at the terminals of the coil.
This is difficult to determine by in-
spection; but it may be detected by
connecting a battery and head set in
series with the coil in the usual manner
of testing for an open circuit. Before

. making this test, remove the crystal

from its mounting.

A defective crystal detector or one of
& wrong type may cause the receiver to
function improperly. A detector which
utilizes jron pyrites as its mineral should
be used, as the resistance of such a de-
tector is correct for this set. While an
adjustable type may be used, one of the
fixed variety is preferable; and the Rasia,
as specified, has been found to perform
consistently.

To determine whether or not a fixed
detector is sensitive is not so easy, but
a rough test may be made as follows:

Connect one tip of your headset cord
to the positive binding-post of a single

_dry~cell. Now, touch the other tip on
" the negative binding-post and a loud

click should be noted. Then connect
one end of the fixed detector to the
negative post of the dry-cell, and touch
the free tip (of the phone cord) to the
other end of the detector.

Reverse the detector and repeat.
With the detector connected in one
direction little or no click should be
heard when the phone cord tip is
touched on the detector, while with the
detector connected in the reverse direc-
tion, a click almost as loud as when the
phone tip is tapped directly on the nega-
tive post of the battery should result.

In some cases it may be found that
the condenser, G, as specified (.00015
mfd). may have too low a value of ca-
pacity to enable the antenna to be tuned
to the higher wave-lengths. It may also
happen that the condenser may have
an incorrect marking on it. The con-
denser should be replaced with one of
higher capacity.

If possible, different values of leaks
for K2 should be tried. If more vol-
unie is required it might be advisable

www americanradiohistorvy com

to run the lead from the F— (minus)
terminal of the resisto-coupler dircctly
to the A — (minus) binding post instead
of to the grid of tube (3, as shown.

Care should be taken that the loud-
speaker cord is kept away from the
front of the set and away from the coils
or howling may result. Failure to
regard this suggestion may also cause
undue hand-capacity.

The operation of the Orthophase Re-
ceiver is slightly different from that of
most receivers, so a few words regarding
the proper manipulation is given here.
A slightly different procedure is followed
in tuning “local stations” in, from that
used when “searching for distance.”

For “loeals,” it is advisable to start
with dials Q and R1, dial R2 being dis-
regarded at first. Dial Q should be
set to a point corresponding to the
wavelength of the station desired and
dial R1 revolved slowly until the sta-
tion is heard with the most volume.
In all cases the dials should be turned
very slowly, as otherwise the station
may be passed over and not heard.

After dials Q and R1 arc adjusted as
above, dial R2 should be adjusted by
turning slowly from ¢ towards 100.
When R2 reaches a sctting about the
same as that of Q, a hum or “moan”
will be heard and dial R2 should be
turned back toward 0 (very slowly),
until the hum just stops. After this,
readjust dial Q and R2 a! the same time
until the desired volume and quality
are rcceived. Finally, it may be de-
sirable to readjust R1 to improve vol-
ume or eliminate an interfering station.

In searching for “distance,” dials Q.
and R2 are adjusted first, instead of
Q and RI1 as above. Starting at the
low numbers on Q, this dial is turned
slowly toward the upper numbers. As
Q is turned it is followed up by dial
R2 as follows:

Immediately below the “moan,” re-
ferred to in the preceding paragraph,
that is, at a setting slightly lower on
dial R2, a faint hiss will be noticed.
In tuning, dials Q and R2 should be
revolved slowly and at the same time,

1§ ¥oer Oy CELe

THE TEST FOR THE CRYSTAL
DETECTOR
FIGURE 3: This test is accomplished simply
by the use of a pair of head phones and a
single dry-cell battery.
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keeping them so adjusted relative to |

each other that the hiss just mentioned
is sustained. In this way, as the sta-
tion settings are passed over, they will
be manifested by the whist'e or “beat-
notes’’ caused by the carrier waves of the
stations, similar to the method used in
tuning ordinary regenerative receivers.
As Q and R2 are revolved, R1 should
be advanced a few degrees each time
the other two dials are advanced ten
degrees or so.

After the station is located, readjust-
ment of all three dials may be nade just
as in tuning-in “loeals.”

It may be noticed that when dial

R1 is adjusted to the wavelength of a |
strong signal, this signal may be heard |

at any setting of dials Q and R2. This
is normal and does not indicate that
the receiver is tuning broadly, as the
interfering station may be eliminated
by turning R1 away from this station’s

Al apparatus advertised in this magasgine has been tested and approved by PoruLar Rapio LABORATORY
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FRELE

RADIO
CATALOG

Special Summer
Bargain Bulletin

UST off the press! Our
special Summer Bargain
Bulletin. Pages of parts, ac-
cessories, kits and sets—all

1

setting. 1t is only on nearby or strong
stations that this effect will be noticed.
—Ricuarp J. GRIFFITH

the best and the latest. A
$1,000,000.00 Radio Stock to
choose from. A copy of this
unusual catalog is yours for
the asking. Just drop us a
linc—now.

How to Get the Most Out of
Your New Home Receiver

So much interest has been shown
by set builders in the fine qualities
of the new Home Receiver (described in
the June issue of this magazine), that
this article has been written to take up
in greater detail the various phases of
installation to insure the best possible
results to every one who constructs the
set.

This reeciver was designed primarily
for faithful reproduction; and good tone
quality is contingent upen so many
factors that it will be necessary to take
them in order from the aerial installa-
tion straight through to the loudspeaker.

CHICAGO SALVAGE STOCK STORE

509 S. State Street Chicago, U. S. A.
Dept. PR6

- l__"c'

Definite Qualify/

When You Buy Ordinary Tubes
You Are Buying Doubtful Quality

Tubes may leave a factory in good condition
but whether they reach you that way is
“Doubtful.’” Because it is commonly known
that ordinary constructed tubes may be dis-
qualified in handling—Therefore if they are
good after you receive them, it’s just “luck,”’
and even Luck is doubtful.

" wWITH THE SEMSIHLE GUAHARNTEE

THE TLE

The Theory of Operation

The variable coupling coil that is
used in the antenna circuit of the re-
eciver, makes it possible to adapt the
sct to cither an indoor or an outdoor
acrial and to arrange the selectivity to
suit the needs of the individual. This
coil and in fact all three coils are solen-
oid wound on low-loss quartzite forms
and are tuned by straight-line-frequency
condensers, thus assuring ample select-
ivity as well as separation of the lower
wavelength stations.

It will be noted that the first stage of
radio-frequency is neutralized in a man-
ner which aceomplishes two purposes:
one, the prevention of reradiation; and |

When You Buy New Supertrons
You Are Buying Definite Quality

Supertrons are internally re-enforced so that
the three elements are tied into one unit,
They are vibrationless, Uniform and Oh Boy!
what quality—DEFINITE QUALITY!

the other the opportunity of using suf- | VIBRATIONLESS )
ficient induetance in the plate circuit of | UNIFORM AND GU“*“'—”‘:“:&’ i:et"}::‘ :r‘;":‘l;:'b:t"te:"““ a
the first tube to operate efficiently over GOOD re i J

the entire broadeast wave-band.

The peculiar absorption character-
isties of the ervstal circuit in combina-
tion with the second tube, make it ad-
vantageous to utilize s tapped plate
inductance on this tube. This feature,
which may be entirely forgotten for all
local reception, is of great aid in boost-

SUPERTRON MFG. CO., Inc.
HOBOKEN, N. J.

Chiraga Ofire: 30 N Dearborn 8.
Ezport Dept.. 280 Broaduway. N. V. €

SUPERTRON

" SERIAL NUMBER GUARANTEE
The Foremost Independent Tube Tn LAmerica

#

i
-
D“.gﬂ-‘
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Faradon

(=4 —

L

44~ ELECTROSTATIC CONDENSERS o=t

Complete

Condenser Service
FOR

MANUFACTURERS

The Faradon No. 3700
Quality Line is

Complete

These accurately rated
high factor of safety con-
densers are available for
manufacturers to suit in-
dividual requirements:—

As separate units with
tabs for special grouping.

As grouped units ready
for insertion in contain-
ers.

As completely cased
blocks, tapped as desired.

Inquiries Requested

Send sketch showing con-
nections and capacities of
units. Advise Flash Test and
Operating Voltage require-
ments and space available.

Quotations Furnished
Promptly

Also By-pass units in 14,
15,1, and 2 mfd.

Wireless Specialty

Apparatus Company
Established 1907

Jamaica Plain

BOSTON, MASS.

7 6

Ot
On

BRROLEY HOME FECEIVER

4 3 2 /
O O 0O 0O

Ot e rmean ameerck
+

RF.

Pl ot

CONNECTIONS FOR USING THE POWER-PACK
F1GURE 4: Only three leads are taken from the power-pack and these
three are connected as shown by the heavy black lines thal are aitached

lo the binding-posts 6, 6 and 7.

ing the strength of weaker impulses on
the higher wavelengths. It also permits
the grid of the second tube to be oper-
ated with a negative bias by taking full
advantage of the voltage drop across the
resistance in the negative filament lead
of this tube. The importance of this
may be readily understood when it is
realized that this tube is amplifying at
both radio and audio frequencies.

Thus the signal reaches the reetifying
crystal after passing through two stages
of radio-frequency amplification; and
this ingenious stabilizing unit, placed
at this point, entirely eliminates tube
noises.

From the crystal circuit, the signal,
Row at an audible frequency, is im-
pressed back upon the grid of the sec-
ond tube, passing on its way through
an audio-frequency transformer. At
this stage the lack of bypass condensers

permit the full use of the straight-line-
frequency characteristies of the trans-
former.

The output from this tube is now fed
through a second audio transformer and
into the power tube; this gives the
equivalent of five-tube efficiency with
the economy afforded by the use of only
three tubes.

The desirability of using a power tube
in the last stage cannot be over-em-
phasized, particularly when the receiver
is used with a cone-type loudspeaker,
for it is on this stage that any possibility
of distortion from overloading must be
guarded aganst.

A very strong signal passing into the
third tube will tend to swing the grid too
far positive; this is so often character-
ized by blasting in a speaker. To pre-
vent this, it is necessary to place enough
negative “C’* battery potential on the

BRAOLEY HOME KECE/VER
4 4 7 é < 3 2 /
© © O 0 o o
" »” 3
A5WL7 8 — o) 4 OVOLT ELIMINATOR

THE CONNECTIONS FOR A 90-VOLT POWER-PACK
FIGURE 5: If a 90-voll power-pack is used, an additional }5-volt

o

B’ battery must be used to supply the higher voltage that is required

by the last tube.
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grid to neutralize this action. With an
increase of negative grid-bias the plate
voltage must be increased to balance
the amplifying characteristic of the tube
or, on strong signals, the negative peaks
in the plate current will be cut off. Thus
it will be necessary to use a tnbe that is
capable of standing high plate voltages.

A milliammeter placed m the nega-
tive lead from the “B’ battery source,
is of the greatest value in determining
the proper voltages to be applied. For
distortionless amplification, voltages
must be applied until the milliammeter
needle does not fluctuate on strong
signals. An upward movement will
show the need of more plate voltage,
while any downward fluctuation shows
that more “C” battery should be used.

The Anfenna and Ground

In the January, 1926, issue of Popu-
LAR Rapio there were taken up, in
minute detail, various installation fea-
tures of the LC-26, all of which are
applicable to the new Home Receiver.
The reader is therefore referred to this
article.

The Batteries

The storage ‘“A” battery should have
a capacity of 90 hours or more.

For “B” batteries, three 45-volt
blocks of the heavy-duty type are the
most advantageous if the set is used at
all extensively. These permit the use
of the power tube without the bother of
frequent replacements.

For those who have an alternating
current supply, the use of a Raytheon
Power-pack as described in the May,
1926, issue of this magazine is perhaps
the most ideal arrangement.

The tap for the detector voltage

should be disregarded and the voltage |

from the radiosfrequency tap be ap-
plied to binding-post No. 6 on the set.
Adjust the variable resistance of the
eliminator until approximately 90 volts
is applied.

1f the reader already possesses a 00-
volt eliminator which is not designed
for a separate radio-frequency voltage
tap, it will be necessary to apply the
entire voltage of the eliminator to
binding-post No. 6 and to add a block
of 45-volt “B’” batteries in series from
this tap to take care of the power tube.

For the “C” battery supply two 4}5-
volt batteries in series should be ample
to take care of the grid-bias when either
“B"” batteries or eliminators are used.

It will be noted that, in all of the
illustrations of this receiver, a cone-
type speaker is shown. This model of
the receiver has been designed to take
full advantage of such a speaker. Of
course, any speaker may be used, but
with the idea of quality uppermost it is
of great importance that the type
selected should permit the reproduc-
tion of all tone frequencies with the
same volume.

—WIiLL BRADLEY, JR.

R |/
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"B"SUPPLY
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ABSOLUTELY SILENT OPERATION
CONSTANT, DEPENDABLE VOLTAGE

Greater Volume — Better Tone

MAYOLIAN, in addition to giving your receiver silent, unfail-
ing “B” current right from the light socket, improves tone

quality and gives more volume because its voltages are adjustable
to the operating characteristics of any receiver or set of tubes.
Delivers the highest “B” output—180 Volts!

Ends Your “B” Battery Problems Forever

Mayolian, the laboratory-built prod-
uct of the pioneers in battery elimi-
natlon, ends forever the expense and
bother of periodically buylng and con-
necting up fresh *B” batteries. Once
installed, it switches on or off like an
electric light. The current is always
there when you want it, and Mayo-
lian saves its total cost over again
every year.

Each part in Mayolian is made by

)

us especially for this Unit. Skillfully
designed condensers and chokes, and
a transformer that withstands a full
100% overload, make it possible for us
to guarantee Mayolian uncondition-
ally for one year—provided seals are
not tampered with.

Mayolian, employing the dependable
Raytheon tube, is endorsed by leading
receiver manufacturers,
engineers and owners.

Type 609, 110 Volts, 60 Cycles complete with tube, $55.00
Type 607, 110 Volts, Direct current, complete
Type 610, (for Export) 220 Volts, 60 Cycles complete

with tube

Have the nearest Mayolian Dealer
demenstrate in your home, or write us

MAYOLIAN RADIO CORPORATION

Pioneers in Battery Elimination

NEW YORK, N. Y.

The 'B” Without a Buzz

1991 BROADWAY
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OST satisfactory in the
long run is the set of
dependable parts
throughout. One of the most
reliable and wuseful of Amer-
Tran products is the AmerChoke
Type 854—a choke coil or im-
pedance designed primarily for
| usein filter circuits. As an out- |
put impedance with a fixed con-
denser it forms an ideal filter for |
the loudspeaker, insuring tone |
quality equal to and more econ- |
| omical than the average output |
| transformer. For filter circuits |
in B eliminators, the Amer- |
| Choke will give excellent results
due to its scientific design and
generous proportions.

AmerTran Power Transform-
| ers are also of high efficiency—
| and are especially adapted to
| the use of the 714 volt power

tubes in the last audio stage.
| After rectification, they supply
|

sufficient plate current for the
operation of the set.

In two stages, AmerTran De |
Luxe Audio Transformers are |
famous for the natural tones

| developed over the entire audible
range. Whatever else a set may
have—if it is good, the use (?f
| these transformers will make it |
| better. You may pay a little
more but you will get a great
deal more.

AmerTran DeLuxe, 1st Stage $10.00

I: AmerTranDeLuxe, 2ndStage 10.00
[ AmerTran AF-7 (3%4-1)..... &.00
Amer Tran AF-6 (5-1)._,, ]

AmerTranPowerTrans.PF-45 15.00
AmerTranPowerTrans. PF-52 18.00
AmerChoke Type 854, ... .., (M}

Write today for free bookiet " Improring the
Audio Amghﬁerj' and other data designed to

make radio reception simpler and more

realistic.

AmerTran Products Are Sold Only
at Authorized AmerTran Dealers

[ AMERICAN TRANSFORMER CO.
I 178 Emmet Street Newark, N. ).

Transformer Builders for
¥ © Uwvwer Twenty-Five Years

How to Get the Most Out of Your
“Town and Country” Receiver

(Continued from page 340)

foreign broadcasting and a good slice of
the domestic and foreign ship and land
commercial wavebands,

The capacity of the receiver to go
down to the short-wave broadcast band
is of particular interest during the sum-
mer months because many times when
static is bad in the 200-550 meter band
it is almost entirely missing around 60
meters.

This short-wave broadcasting reaches
out to much greater distances than does
the regular broadeasting. At times
when reception conditions are partieu-
larly poor, station KDKA, for instance,
may be brought in with good volume
on the loudspesker on their 63-meter
wave while on their 309 meter wave
they cannot be heard at all.

The loop that is used with this re-
ceiver is intended for use only on the
broadcasting band between 200 and
550 meters. To receive signals on wave-
lengths lower or higher than this band
it is necessary to use an antenna and
ground in conjunction with a suitable
coil plugged into socket A, for the
antenna tuning coil, and the correspond-
ing size of coil for the oscillator, in
socket B.

The following table gives the proper
coils to use for the various wavebands:

Wavelength  Antenna Oscillator
in melers  Coil No. Coil No.
50-110 110C 11C
90-210 110B 111B
180-550 110A (or loop) 111A
§50-1500 110D 111D

For those who wish to wind their own
coils, bare coil forms have been placed
on the market by the coil manufacturer.
These forms are identical with those
used in the finished eoils.

The proper number of turns for the
various coils are:

Coil Rotor Upper Lower
No. Stator Stator
110C 8 turna B87turns 6 turns
No. 32 DSC No. 26 bare No. 26 bare
or enamel  or enamel
110B 10 turns 12 turns 12 turns
No. 32 DSC No. 28 bare No. 28 bare
or enamel or enamel
110A 30 turns 45 turns 45 turns
No.32 DSC No. 26 bare No. 26 ba.e
or ename!  or enamel
110D 60 turns 140 turns 120 turns
No. 32 DSC No. 26 DSC No. 28 DSC
Bank-wound Bank-wound Bank-wound
111C 6 turns 12 turns 20 turna
No. 32 DSC No. 26 bare No. 34 DSC
or enamel Seramble-
wound
| 111B 10 turns 24 turns 20 turns
No. 32 DSC No. 26 bare No. 34 DSC
or enamel  Seramble-
wound
111A 30 turns 90 turns 50 turns
No. 32 DSC No. 26 bare No. 3¢ DSC
or enamel Scramble-
wound
111D 60 turns 260 turns 100 turns
No. 32 DSC No. 26 DSC No. 40 DSC
Bank-wound Bank-wound Scramble-
wound

WwWWwW americanradiohistorv com

In the case ¢f the type 110 coils, the
top of the upper stator winding goes
to coil terminal No. 3, the lower end
to terminal No. 4. The top end of the
lower stator winding is connected to
terminal No. 5 and the lower end to
terminal No. 6. Either end of the rotor
windings may be connected to terminal
No. 1, and the other end to terminal
No.2.

In the type 111 coils the upper stator
winding is in a single layer while the
lower stator winding is “seramble-
wound"’ in a narrow slot cut around the
bottom of the coil form. The upper end
of the single-layer winding should be
connected to terminal No. 3 and the
other end to terminal No. 4. The inner
end of the seramble winding (the end
next to the form) is connected to term-
inal No. 5 and the outer end to terminal
No. 6.

The exception to the foregoing para-
graph is the type 111D coil, the stator
windings of which are placed the same
as the windings on the other type 111
coils; the terminals are connected in the
same manner but the difference lies in
the fact that the upper stator winding
of the type 111D coil is bank-wound.

When the receiver is used to rececive
short-wave broadeasting, the tuning
becomes sharper and more critical than
on the higher wavelengths. Usually,
the left-hand dial will tune 2 little higher
than the right-hand dial.

To become familiar with the tuning
on short waves it is well to start with
the left-hand dial at about 10 and the
right-hand dial at zero. Then turn the
dials slowly throughout their entire
scales, keeping the same difference be-
tween the two,

If this procedure fails to bring in
signals, turn the potentiometer knob all
the way to the right and repeat the
above process. This iime some whistles
should be heard as the dials are rotated.

Pick out the loudest whistle and re-
adjust both dials to make the whistle
as loud as possible. Then turn the
potentiometer back until the whistle
stops.

At this point the signals should be
clearly heard and slight readjustments
of the two tuning dials, the potentio-
meter and the small knob at the lower
left hand corner of the panel can be
made to bring the signals in with the
desired volume.

Some peculiarities will be noted in
short-wave reception. For instance:

You may tune in a station at 70
meters, only to find out, when the call
letters are given, that it is a local sta-
tion wurking on 280 meters.

This condition is no reflection on the
receiver but rather on the transmitting
station. Tt is due to the fact that the
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broadcasting station has not taken
the trouble to install apparatus for the
climination of its harmoniecs. There is
one station in New York City, for in-
stance, that may be heard distinctly,
although somewhat distorted, at every
harmonic down to the ninth. This
means that, if a receiver has a sufficient-
ly broad wavelength range, this station
may be tuned in at one-half its regular
wavelength, again at one-third its wave-
length and so on right down to one-
ninth of its wavelength which is about
30 meters.

Reception of actual short-wave broad-
casting may be distinguished from
harmonic reception, as a rule, by the
quality. Harmonic reception is usually
distorted while straight short-wave re-
ception may be as good in quality as
that on the longer waves.

In long-wave reception, from 600
meters up, it is essential that extremely
loose antenna coupling be used. This
is accomplished by turning the rotor of
the antenna coil almost at right angles
with the stator winding.

The reason for this is that where
broadcasting stations are operating
nearby they will be heard when the
oscillator is so tuned that its second
or third harmonics heterodyne with the
wave of the broadcasting station. The
loose coupling of the antenna coil pre-
vents the broadeast wave from entering
the receiver and thus eliminates this
trouble.

Navy Radio Men Win
Hero Medals

THREE Navy radio men have won
special honors and awards; Elmer E.
Wisendanger, Joseph Henry Aubin, and
Otis G. Stantz.

The first, radioman \Visendanger,
“displayed heroic daring in aiding in
the rescue of the survivors of the
wrecked destroyer Delphy, off Point
Honda.” He was not only commended
for this deed by the Secretary of the
Navy, but received a gold life-saving
medal from the Secretary of the Treas-
ury.

Radioman Joseph Henry Aubin was
commended for the heroic rescue of a
shipmate by swimming in freezing
waters at New Dungeness, Wash,

Changes in the List of
Broadcasting Stations
in the U. S.

These corrections and additions lo the list which
tras published in the March, 1826, issue of PopuLAR
Rapio (together unth the changes which have been
published in each succecdin% month) make the List
correct as of June 20, 1998, Further changes will be
published each month in this magazine.

STATIONS DELETED
WEBE Cambridﬁ:l..()hio 234
WWAD Philadelphis, Pa. 250
CHANGES IN LOCATIONS

KFWC Upland, Cal., change fo  San Bernardino, Cal.
WGES  Oak Park, 1ll., change to Chicago. Ill.
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Mail Order Dept.
59 Cortlandt St., N, Y. City

AMERTRAN
“B”SUPPLY
and AMPLIFIER

For one stage:

! Amertran P.F. 52. -%18.00
3 Amerchokes, . . .. 18.00
1 Amerrran De Luxe Second Stage. 10.00
1 Grid Blas Resfstance. .. 1.75
2 Centralab Heavy Duly Var. Resistances.. 4.00
1 Amertran Type 400 Reslstance. 7.50
1.2 mfd. Tobe Transmitting Condenser. 2.85
2 2 mrd. Tobe Fliter Condensers. . . 3.50
1 4 m{d. Tobe Fllter Condensers. .. . 3.25
3 1 mfd. Tobe Fliter Condensers. .. .73
2 Benjamin Tube Sockets 1.50
1 Drilled and Engraved Panel.. 8.00
! Base and Shleld.. ... 1.75
7 Binding Pasts. 1.05
1 Automatic Relay....... a.75
A L e e N — S S 40
1 Single Jack. .35
25 ft. Aeme Wire.................... 1.00

$88.70

For two staites audio:

1 DeLuxa firat stage.......... " 10.00
1 Benjamin Socket...... X s 75

£09 .45

Quality amplification can only be
obtained by using the best trans-
formers with a high voltage output
tube such as the UX 210 or CX 310.

The AMERTRAN “B” Supply and
Amplifier furnishes this with the
addition of ““B’’ supply for your set.

““The Improved
Browning - Drake
Receiver”

Coil and variable condenscr. respectively.
%I’ %:'ne National Co. Antenna Tuning }

n
Coupling coils and variable candenser. re-
spectively. of the Natlonal Co. de- |
tector tuning unit
Jenterson Concertone’
Quency transformer. .
Thordarson filter choke (same as that used
for B eliminator work},
Tabe Daper flller condenser. 4 mtd
8angamo mica fixed condenser, 002 mfd..
8angamo mica fixed condenser. .006 mfd..
X-L variodenser, type N. ...
3 Lyneh double-resistunce mountings, .
2 Tobe puper flter condensers, .1 mid..
3 Lynch metallized resistors, .1 meg...
Lynch metallized resistor, .5 megohms.,
5 Berjlll)r:ln vibrationless sockets for UX
thes '
Lynch metallized resistor. 6 megohms. . . .
2 Lynch metallized reststors, 025 megohmg;
and .09 megohms, respectively.
Brach-stat, Code 2-B, with mounting.
Frost Gem-Jac. No. 954.. ..
Carter battery switch
2 Tait brackets.
Bangamo mica fixed condenser, .005 mid.
equipped with gridleak clips.. ..
Small brass brackets for mounting con-
nectlon blocks. T .20
Antenna connection block. ... . - .15

Cost

£22.50

sealed audio-fre-

PR -

T M
8 BOEBL B B03LBRZU8 B

i

n

Battery connectlon bloek... ... .. .25
Decorated bakellte panel. 8 x 22 inches. 7.50
$63.50

The above units completely
assembled, wired and abso-
lutely guaranteed can be had
at a cost slightly above that
of the parts alone.

Write for literature and our
special *““Club Price Plan.”

Authorized
AmerTran Service Station

ELLIOTT'S

RADIO DEPT.
59 CORTLANDT STREET

Corner Greenwich Street
New York City

—ELLIOTT'S —

In the World’s Laboratories
(Continued from page 348)

tempted radio will be one of its chief

necessities, for continual touch with

civilization would be necessary so that
| the weather information and other facts

could be passed on daily to the experts
| who will need them.

Do Electrons Spin?

ONE of the chief problems in all elec-
tric sciences, including radio, is the
problem of what electricity is. Elec-
tricity is composed, we say, of electrons,
but this helps little for we have virtu-
ally no idea what an electron is. That
is why so much interest resides in a
discussion now going on in the columns
of the English scientific periodical,
Nalure, concerning the possibility of
finding experimental evidence of the
| spinning of electrons on their axes, just
as the earth revolves daily on its axis.*

This evidence is being sought, where
so much atomic evidence has already
been found, in the study of the light
rays sent out from atoms. Readers of
PopuLar Rapio are already familiar
with the modern ideas of atoms and
with the conclusion that the spectra of
light sent out by them gre related to the
| positions of the electrons inside the
atoms. Some details of the spectra of
certain elements cannot be explained by
a simple theory of electron movements
and the suggestion now is that a few of
these mysterious details may be re-
lated to the spinning of the electrons on
their axes, not to their movement in
orbits or otherwise,

To the radio expert the chief interest of
this is in the light which it might throw
on what the electron really is. We are
likely to think of electrons as being mere
small bits of matter, like tiny marbles.
That is a very crude and incorrect pic-
ture. Whatever the electron may be it
certainly is not in the least like & small
dust mote of iron or gold or any other
material. The properties of ordinary
substances are properties of large masses
only, each containing billions on billions
of electrons. Some speculative scientists
have imagined that the electron is a
state of strain in the ether, like a small
knot of ether or possibly a small empty
bubble with no ether inside it. Other
suggestions have been made. No one
has much idea which of them, if any,
are close to the truth. But if we can get
a hold of any property of the electron
itself, as, for example, its spin on its
axis, we may be able to learn the secret
of its construction.

*The discussion began with a mote by G. E.
Uhlenbeck and 8. Goudsmit, of the University of
Leyden, Holland. in Nature (London). volume 117,
pages 264-265 (February 20, 19268). The second
of thesc pages contained also a note by Professor
Niels Bohr. the greatest living expert on atomic
theory. Later contributions have been supplied
by Dr. L. H. Thomss,*of the University of Copen-
ha?en (issue for April 10); Dr. R. de L. Kronig, of
Columbia University (issue for April 17); Dr. J. C.
Slater, of Harvard (issue of April 24): and Professor
A. 8. Eddington, of Cambridge, England ‘issue of
] Muy S)_.
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Rosin Core

Ragdio SOLDER
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Sure is Sufe and Simple

T

Approved by
Radio Engineers

Genuine Solder

CHICAGO SOLDERCOMTANY

1 .
£422] WrigbtwoodAve.. Chicsgo, U. 5. A

THIS TWO-TONE DE LUXE CABINET
1S MADE EXCLUSIVELY BY EBCO

FOR THE IMPROVED
BROWNING-DRAKE RECEIVER

Approved by Popular Radio Laboralory
Holds 8 x 22 panel at approved 25°
slope. Ruggedly built of the finest sea-
soned mahogany, and beautifully fin-
ished. Each cabinet bears the nume and
guarantee that is your complete protec-
tion. Complete with hardwood basge-
board b peptilieiiremald L 815.00
EBCO Cabinets are SPECIFIED as

the ONLY AUTHORIZED

design for the famous

_Hammariund )

oberts

and are stocked by all reliable
dealers and distributors

CABINETS FOR LC26 AND

ORTHOPHASE
THERE IS AN EBCO CABINET FOR
EVERY POPULAR CIRCUIT
ELECTROTYPE BLOCKING CO.
410 West 27th St., New York City
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Captain Eckersley Criticizes
American Broadcasting

Captain P. P. Eckersley, chief en-
gineer of the British Broadcasting Com-
pany, was recently in the United States
on a visit. One result is a London in-
terview in which the Captain pays his
respects, none too admiringly, to the
condition of broadcasting in America.*
We have been sunk, he helieves, by the
load of advertising which American
radio is permitted to carry.

“Broadcasting in America is ¢haotic,”
says the Captain. ‘“There is no organ-
ization in the United States, and ad-
vertising through the ether has been the
means of its downfall. * * * * They
(the Americans) now feel that if broad-
casting had been one official organiza-
tion, as it is in England, it would be the
most popular entertainment in exist-
ence. As it is, it is nothing of the kind.
The craze is dying off and the public is
getting bored.” The Captain concludes
with some humorous examples of radio
advertising gone astray, examples which
we may be excused for regarding as
imaginary or, at least, as brightened up
a bit in the felling.

Undeniably broadcasting in the
United States is far from perfect. There
are important problems to be solved
and one of them really is the problem
of advertising. It may be doubted,
however, whether our difficulties are any
greater with advertising than are Eng-
land’s with monopoly. The truth is
that no country has yet hit upon ex-
actly the right way to manage radio and
to regulate it. But, difficult as broad-
casting problems are everywhere, we
think that Captain Eckersley’s gloomy
report of the death of American broad-
casting is, to quote the old gag of Mark
Twain, greatly exaggerated.

*‘British versus American Broadcasting,” an
interview with Captain P. P. Eckersley, by '*Ariel."”
Porular Wireless (London), velume 9, page 382
(May 1, 1928).

A New British Plan for
Regulating Broadcasting

THE committee headed by the Earl
of Crawford, which has been studying
for many months the situation and pos-
sibilities of broadcasting in Great Brit-
ain, has made its report. At present,
all broadeasting in Great Britain is 2
private monopoly of the British Broad-
casting Company, a cooperative or-
ganization of the manufacturers of radio
apparatus, with a considerable element
of Governmental control. The com-
mittee reports in favor of altering this
plan to one of complete Governmental
control, vested in a board of Commis-
sioners appointed by the King but
allowed as much freedom as possible in
operating the broadeasting stations.
Expenses would be paid, as now, out of
the annual fee of ten shillings (about
82.50) which is charged in Great Britain
for a receiving license.

e —1

Benjamin Radio Products, each in its respective place, will aid greatly to
secure all the necessary sensitivity, selectivity, volume and non-noisy oper-
ation that are essential to good radio reception.

These Benjamin Radio Products are enthusiastically endorsed by experts and
amateurs everywhere. How can you go wrong, when the masters approve?

Send for complete instructions for building the Improved 5-Tube Control
lodyne and a Utility 5-Tube Portable and Home Receiver.

Improved Tuned Radio Frequency Transformers

Space wound; basket weave;
cylindrical; highest practical
air dielectric. Proved to give
the best results in sharpness
of tuning, increase in volume
and improvement in quality.
Authoritative laboratory tests
and practical experience of
manufacturers and amateurs
shows that this type of coil
excels in every important

2Y4" Diameter Transformer
Compact. Especially desirable
for crowded assembly. Elimi-
nates interfering ‘‘pick-up.”
Set of Three, $5.75
Single Transformer, $2.10

3" Diameter Transformer

Capacity coupling reduced to
lowest degree. For use with
00035 Mfd. Condensers.

Set of Three, $6.00

characteristic.

Push Type
Cle-Ra-Tone Sockets
Spring Supported,
1, Shock Absorbing.
f:Stop Tube noises.

The greatestaid to is so slight that it
non.noisy opera- T permits placing
tion. Contacts al- coils close together without appre-
ways clean. ciable interaction.

75 cents each Single Transformer, $2.50

Single Transformer, $2.25

“Lekeless’” Transformers

Uniform high in.
ductance, low dis-
tributed capacity
andlow resistance.
The external field

Straight Line Frequency Condensers

Eliminates bunching of sta-
tions. Spreads the log evenly
over the dial. Makes tun-
ing easy. Adjustable turn-
ing tension. Compact. A
beautiful instrument that

not only improves recepe-
tion, but adds to the good
appearance of the set.

.00025 Mfd., $5.00
.00035 Mfd., 5.25
.0005 Mfd., 5.50

Battery Switch Brackets

Quick, positive, clean- An aid to simplification
cut mate and break. in set construction. Sup-
When it’s “in” it's “off,”* ports the sub-panel, with
eliminating danger of room underneath for
wasteful use of battery. accessories and wiring.

30 cents each 70 cents per pair

If your dealer cannot furnish you with Benjamin Radio Products send
amount direct to our nearest sales office with his name and we will see
that you are promptly supplied.

Benjamin Electric Mfg. Co.

120.128 S. Sangamon Street
Chicago
New York: 247 W. 17th St. San Francisco: 448 Bryant St.

Manufactured in Canada by the Benjamin Electric Mfg. Co. of Canada, Ltd., Toronto, Ontario
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e

e

Product of
38 Years’
N Experience

For ‘Better ‘Radio

Reproduction

“I have listened to many
loud speakers, but never
to any music which can
compare with that re-
produced by the Am-
plion. The sound is clear,
sweet and well modu-
lated. It brings in clearly
instruments in bands and
orchestras that were lost
in other speakers.
Through my Amplion I
enjoy my radio to a de-
gree I had never thought
possible.”

You will be as appreciative as
this gentleman, once you hear
your set through an Amplion.
Creation of the originators and
oldest makers of loud speaking
devices—Alfred Graham &
Co., London, England—The
Amplion leads in popularity
throughout the world.

Enjoy an Amplion demonstra-
tion at your dealer’s. Six
models, including phonograph
units, equipped with cords
and panel plugs, $12 up. Write
for the “Amplion Pedigree,”

==

A

b FAS 0&’%\‘. |

THE AMPLION CORPORATION

OF AMERICA

Suite S, 280 Madison Ave., New York City
Chicago Branch: 27-29 N. Morgan St.
Ampllon Corp. of Canada, Ltd., Toronto

' London.

| October, 1924, page 408. A

From a photogruph mude for PopyLaR Rapio by L. Jonsen, Copenhagen.

A YOUNG EXPERT ON PHOTOELECTRIC CELLS

Mr. Bengt Stromgren, of Copenhagen, has developed an improved radio
apparatus for detecling by pholoelectricity the instant al which a star

crosses the lelescope wires. The a
of the telescope, is just to the

A New Radio Device That
Takes Accurate Time
from the Stars

OVER a year ago, General Ferrié, M.
Jouaust and M. Mesny devised and
attached to a telescope in Paris an elec-
tric apparatus for the automatic record-
ing of the exact instant at which the
image of a star crosses the fine spider
web at the focus of a telescope.* The
observation of this passage of the star
image across the center of the telescope
field is the way in which astronomers de-
termine the exact time. All the stand-
ard time in the world is set thus.

| Astronomers at the Naval Observatory

in Washington, make this observation
for the United States. Other astron-
nomers at Greenwich Observatory, in
Fngland, do the same for the clocks of
The Paris Observatory sets
the time for Irance and for the world-

*For accounts of General Ferrif's work. see
PoruLar Rapio for April, 1024, page 409, and for
more complete account
of the possible applicatlons to astronomy is ‘Am-
plification of Weak Currents and their Application
to Photoelectric Cells,” by G. Ferri¢, R. Jouaust
and R. Mesny. Proceedings of the Institute of Radio
Engineers (New York), volume 13, pages 461-470
{August, 1925). A general account of photo-
electric cells and their operation will be found in
Porutar Rapio for November, 1925, pages 397-
404.  For further details see ‘'Photo-Electricity,”
by H. Stanley Allen, 320 pages, second edition,
published 1925, by Lonzmans, Green aund Com-
pany, Loandon and New York.
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eft of Mr. Stromgren's head.

paraius, atlached to the eye-piece

wide time signals sent out daily from
the radio station at the Eiffel Tower.

Ordinarily this is done by the eye.
An astronomer watches the image of
the star. At the instant when its image
crosses the thin line of the spider web
in the telescope, he presses the telegraph
key which gives the time signal and
corrects the clocks. It is desirable,
however, to do the job automatically.
Personal errors ean be climinated; many
records can be made, for star after star,
and recorded automatically on the mov-
ing tape of a chronograph. To do this
was the purpose of the device of General
Ferri¢ and his associates. A similar
device, somewhat more accurate and
constant, has now been perfected by a
young Danish astronomer and radio
experimenter, Mr. Bengt Stromgren,
son of Professor E. Stromgren, Director
of the University Observatory at
Copenhagen.f

The method used by Mr. Stromgren
differs from that used by the French
experimenters chiefly in that the loading
of the grid of the first amplifying tube

t*'Photoelectric Registration of Star Passages”
{in German) by Bengt Strémgren. Astronomische
Nachrichten Kiel, Germany). volume 226,
pages 82-87 {December, 1925)." PoruLanr Rapio is
indebted to Mr. Btrdmgren for additional informa-
tion, as well as for the special photograph accom-
panying this note,
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is controlled by means of a grid-leak.
The French method was to allow the
natural leakage through the insulation
to take the place of this grid-leak. The
more definite control permits, Mr.
Stromgren finds, a more exact estima-
tion of the time-lag of the apparatus,
and henee & more accurate determina-
tion of the exact time of passage of the
star. The possible amplification is
somewhat higher, also.

The photoelectric cell is placed at the
eyepicee end of the telescope. In front
of the ecell is a plate in which are cut
a series of slits, so that the light of the
star will pass through them, in turn,
as the image of star passes across the
field of the telescope. When the star
passes one of these slits, its light enters
the photoelectric eell. The photoelectric
current then acts to load the grid of a
special two-grid vacuum tube, the other
grid having a positive potential of ap-
proximately 5 volts and operating to
create the stream of electrons through
the grid which is connected to the photo-
electric cell. The photoelectric loading
of this grid affects the current through
the tube. This difference is magnified,
by a four-tube cascade amplifier, so
that it will operate a relay. The relay
makes the record on the tape of the
chronograph.

Two dots or taps are recorded on the
chronograph record for each of the slits
in the plate between the telescope and
the photoeleetric cell. From this series
of records, the mid-point of the time of
passage of the star through the tele-
scope field can be read off. There is a
certain lag, due to the time nccessary
for the current of the photoelectric cell
to load the grid of the special two-grid
tube. This lag, approximstely one-
tenth of a second, is constant so long as
the tube and grid-leak are the same, and
may be allowed for. The photoclectric
cell used has an active deposit of metal-
lic putassium and is filled with argon
gas.
Since the publication of his paper, re-
ferrcd to abouve, Mr. Stromgren has been
able, he writes, to improve the details of
the apparatus so that the amplifica-
tion attained, between the photoelectric
cell and the relay, rcaches approxi-
mately 300 billions. The passageof stars
as faint as the cighth magnitude can be
recorded, which means that the appar-
atus will operate on a star far too faint
to be visible at 2ll to the unaided human
eye.

There is no apparent obstacle to the
use of such a device to automatically
broadeast the actual passage of a
selected star aeross the meridian posi-
tion. Thus the time signals of radio
might be sent out by the st.a.ﬁs them-
selves,

This would be more romantic, even
if less convenient than the use of the
customary clocks. Of more practical
importance, however, is the increased
accuracy in the measurement of time,

Daven Bass Note Circuit Demonstration Set—shown from above,

Build NEXT YEAR'’S
Set Sensation NOW!

NQUESTIONABLY the sen-
sation of the coming season
will be the Daven Bass Note

Circuit. Build it now—and yours
will be the most talked of radic set
in your locality. All your friends
will be copying it.

The Daven Bass Note Circuit is just
what its name implies, It transmits,
completely and perfectly, all the low
notes in the music, with the same clar-
ity and beauty that characterize the
higher vibrations.

The Daven Bass Note Circuit was de-

had innumerable demands for a RADIO
Amplification end that would be as good
as the AUDIO Amplification end repre.
sented by the popular Daven Super Am.
plifier; one that would perfect detection
and climinate noises and losses; onc that
would be easy to assemble.

The Daven Bass Note Circuit, built of
the famous Daven parts, is easy to
assemble and to operate, because built on
astraight line,

The Authorized Daven Service Dealer
in your locality will be glad to demon-
strate the new quality of reception which
the Daven Bass Note Circuit brings, and
supply you with the necessary Daven

Page 379

veloped at the request of the fan. We units to build this new circuit.

THE DAVEN UNITS THAT MAKE UP THE

\DAVEY
BASS NOTE CIRCUIT

1 Paven !4 Ampere Ballast
1 Daven MU-6 Power Tube I Daven Y2 Ampere Ballast
1 Daven Leakandenser No. 21 1 Daven Type ‘A’ Condenser

e Nine of Moret”

DAVEN RADI ¢/ \GOgPORAT,0Y

TRALL ARK "gb.fl:f/()f J/‘Ie&'l'(lll:rﬁ i REGISTERED
153 SUMMIT ST., NEWARK. N. J,

Resistor Handbook: This complete authoritative handbook on Daven
\ Amplification may be secured from your degler for 25c or sent direct by
\ mail for 30c. Compliete Catalog of Daven Products sent Free.

I Set D.R.F. Coils
1 Daven Super-Amplifier
3 Daven MU-20 Tubes

The Finish of FIBROC PANELS
Rivals the Finest Natural Woods

HE natural, warm, red beauty of mahog-
any; the deep, rich brown of plain and
circassian walnut are so faithfully reproduced
in FIBROC PANELS that it is difhcult to
distinguish them from the true woods. And

for those who prefer black, FIBROC
PANELS are furnished in either high gloss
or satin finish.

And for winding
coils use

FIBROC TUBES

Built up, layer by layer of
laminated bakelite FIBROC
tubing is stronger mechan-
ically and dielectrically. It
will not warp, chip, or

Beauty, greater efficiency, freedom from warping or
sagging, greater durability, ease of working—these are
the features that have won for FIBROC PANELS their
recognition as radio’s fincst panel; and their ready adop-
tion by manufacrurers of the highest quality sets.

break. Better radio dealers have or can get FIBROC PANELS.
FIBROC INSULATION CO.
1025 Lincoln Avenue - - VALPARAISO, IND.
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RAYTHEON
for Refinhle Reception

Your receiver, whether it is an
old model or the very latest
type, can be improved by the
installation of a high quality
B-Power unit.

EvERrYONE realizes the advantage of
reliable B-Power, but few have the
facilities or the time to select the
right B-Power unit from the scores
that are now offered.

Tue RayTneon Laboratories have
simplified the choice. By selecting
and approving only those that pass
certain minimum requirements, we
have made it possible for the radio
owner to select his unit from a few
good ones, rather than from a hun-
dred of doubtful value.

RavyrueoNn B-Power units are now
made in a variety of styles that
satisfy the needs of every receiver,
and meet the approval of every
pocketbook. Your dealer will recom-
mend a Raytheon B-Power unit best
suited to your needs. Raytheon
spells reliable reception.

Ravrueon, Type B, is a von-filument
rectifier of ample capacity to eliminate
B-batteries on even the largest ten-tube
set.

RavyriEoN B-POWER units are manu-
factured by Companies selected for their
excellent engineering and production
Sfacilities.

RAYTHEON MANUFACTURING COMPANY
CAMBRIDGE, MASS.

RAYTHEON

THE TINIEST TELEPHONE

The photograph above shows how a plaster
cast 13 made of the ear canal, in order lo
mould the receiver toit. Al the right is the re-
cewver itself. The erumpled-looking exten-
sion of the receiver is the part which fits into
the ear. The coils and magnet are in the
small, disk-shaped par! which fastens to
this extension.

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

A Midget Earphone

ONE of the objections which deaf per-
sons have to using the loud-speaking
telephones, which have been marketed
in recent years as aids to hearing, is the
weight and unsightliness of the tele-
phone receiver which must be clipped or
strapped to the ear. To obviate this, at
least in part, the Bell Telephone Labora-
tories has developed a new midget re-
ceiver, so tiny that it fits into the open-
ing of the ear itself. It is still visible
and it has the usual telephone cord at-
tached to it; but it is much less unsightly
and much more comfortable than the
usual, and much heavier, forms.

As yet, the receiver is not procurable
except for use with devices for the deaf.
It is reasonably certain, however, that
the new receiver will be available, in the
not distant future, for other uses, es-
pecially for telephone operators and for
radio use. The advantage of such a re-
ceiver to anyone who uses head tele-
phones for hours at a time is immedi-
ately obvious.

According to a bulletin of the Western
Electric Company, the new receiver
weighs only six-tenths of an ounce,

www americanradiohistorv com

although its overall efficiency and elec-
trical behavior are quite as good as
those of the more usual larger forms.
The only disadvantage is that each re-
ceiver must be made for its user, like a
tailored suit. The human ear is as
variable in size and shape as are other
parts of the body. An ear-plug made to
fit one ear will fit no other. Even the
two ears of a single individual are
usually unlike.

Accordingly it has been found neces-
sary to mould the hard rubber case of
each receiver to fit the individual ear of
the prospective user. This is done by
first plugging the ear canal, a little way
in, with cotton and then filling it with
plaster of paris, so that an exact cast
cf the canal is made. The hard rub-
Ler case is then moulded to fit this
cast. Needless to say, the making
of such casts is not to be undertaken by
unskilled persons. If the plaster of
paris happens to run kack too far into
the ear the consequences may be painful.

Ferry boats plying in Danish waters
are being equipped with radio phones.
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LEADS TO HEATER
FLARE MADE OF 4
SPECIAL METAL

PORCELAIN WIThH
TWO HOLES FOR

WHICH STICKS LEADS
TO GLASS
i? ™ FLare JOINS
COPPER - o s—_—1 TO GLASS
RADIATOR 2
HEAT METAL THIMBLE
RESERYOIR e GLASS
ELECT RON 1 GRID HELICAL
EMITTING SPIRAL
SUBSTANCE
HEATER /

ELEMENT FED

DIRECTLY FROM

HOUSE CURRENT

EITHER A.C.
0R 0.C

PL&T’E GRID CATHODE
Courtesy Radioc News
A TUBE WITHOUT A FILAMENT

Elecirons are emiited from the hot wmetal

thimble, heated internally by the heating

coil. This coil is not connecled elecirically
{o the thimble.

A Vacuum Tube With
No Filament

As one way to do away with “A”
batteries and to permit the operation of
vacuum tubes from any house lighting
circuit, without either hum or undue
loss of power, Dr. A. N. Lucian, of the
Department of Physics of the Univer-
sity of Pennsylvania, has devised a tube
in which the hot element is not a fila-
ment at all but & metal thimble heated
internally by an eleetric heating coil of
any type.t

There is no electric connection be-
tween the thimble and the heating coil,
the heat passing from the latter to the
former by radiation and convection.
The hot metal of the thiinble serves as
an emitter of ions in exactly the same
way as does the hot metal of the ordin-
ary filament. Surrounding the hot
thimble is the grid and surrounding this
is the plate, all in much the same man-
ner as in vacuum tubes of the ordinary
type.

1"' A 110-volt Filamentless tube,” by A. N Lucian,

Radio News (New York), volume 8, pages 1546-
1547 (May 1926)

The First Book of
Radio Talks

What the publishers state to be the
first book of radio talks ever published
has just been issued by the Harvard
Observatory of Cambridge, Mas-
sachusetts.* Tts subject matter is
astronomy and it reprints a series of
talks given regularly last season by the
staff of the Observatory and broadcast
from station WEEI in Boston. The
book is of interest to radio fans not only
because of its origin but because the
twenty-two talks which it contains sup-
ply an excellent introduction to the
facts of modern astronomy, the best
popular introduction, with which the
editor of this Department is acquainted.

**The Universe of Stars. Radio Talks from the
Harvard Observatory.” Talks miven by Harlow
Shapley, William J. Luyten, Willard P. Gerrish,
Fdward Skinner King, Leon Campbell, Willard J
Fisher. Annie J. Cannon, ilia. H. Payne, and
Sglon 1. Bailey. Edited by Harlow Shapley and
Ceecilia H. Payne. Published by the Observatory,
1926, 205 pages, $2.00

“The Better

Condensers”

The TOBE B BLOCK Type 760 in its distinctive silvered
metal case carries out that engineering maxim: “If it is made
well it looks well.”

FUTSCHMANN L0~
ToBE gogur‘nu- MRSS=

This B BLOCK is especially designed for use with the Ray-
theon Type B Tube. It contains one 8 mfd., two mfd. and two
1 mfd. TOBE Filter Condensers, recommended as wunsur-
passed by any by the Raytheon Manufacturing Company, for
use in Raytheon circuits. The dimensions of the Block
(4” x 215" x 53;” high), reduce the size of base-board re-
quired without undue height. The terminals are brought out
to a Bakelite strip with binding posts at the base of the Block,
thereby shortening the wiring and simplifying it, and keeping
the terminals out of reach of chance contacts.

P RiCR R i, Rof o ol G RO W R e 0 $11.00

If vou buy a B-Eliminator completely constructed, make
sure that it uses the TOBE Filter Condensers. Maost of the
good ones do.

A NEW TOBE PRODUCT

The TOBE VERITAS HI-CURRENT RESISTOR

A special resistor of new design, capable of carrying 4 to 5 watts con-
tinuously without change, deterioration or injury, for use where fixed
resistances are required in B-Eliminators, for transmitting grid leaks and
all other high-current carrying purposes, in all sizes from 1 megohm to
10,000 ohms.

PRICES
10000 ohmsandunder. ........................ $1.10 each
50,000 ol s 0 el o bk 90 ¢
100,000 “ a L EAANGNARA R BT T el B0 ¢
14 to 1 megohm 3 e e i OG0 R £ B

This TOBE VERITAS Hi-Current Resistor together with the TOBE
VACUUNM TIPON Loewe-Leak, completes our line of Resistors for every
radio purpose.

We have tried to make it possible for you lo get the TOBE products at your
dealer’s. Ask him firsl—if it happens he is nol yel stocked, we wnll be glad
to forward you: order on receipt of check or money order.

Tobe Deutschmann Co.

Engineers and Manufacturers of Technical Apparatus

CAMBRIDGE, MASS.
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EQUALIZOR
SYSTEM

If Eliminates

| Rheostats

Elkay Equalizors re-
place vanable rheo-
stata,deliveringcorrect
voltage toany type of
| tubeautomatically. To
use any combination
I of tubes in same set,
merely insert correct
value of Equalizor;
| there is one for

| every tube made.

8 Before building your

set. write for folder,
to The

| Radio Co. (Dep1. P)
| 511 Chapel St,
’ New Haven, Conn.

STORAGE “B”” BATTERY
e Lasts Indefinitely — Pays for tself

24 Volis
Economy and performance unheard of be-
fore. Recharged at a negligible cost. De-
livers unfailing power that is clear, pure and
quiet. Approved and listed as Standard by
leading Radio Authorities, ineluding Pop.
Radio Laboratories, Pop. Sci. Inst. Stand-
ards, Radio News Lab., Lefax, Inc., and
other 1mJ)ormm. institutions.  Equipped
with Solid Rubber Case, an insurance against
acid and leakage. Extra heavy glass jars.
Heavy rugged plates. Ojder yours today!
ust state numbher
SEND NO MONEY of batteries wanted
and we will ship day order is received. Ex-
tra offer: 4 batteries in series (98 volts),
$10.50. Pay expressman after examining
batteries. 5 per cent discount for cash with
order. Mail your order now!

WORLD BATTERY COMPANY

1219 So. Wabash Ave., Dept. 77, Chicago, Iil.
Makers of the Famous Werid Radio** A™ Storage Battery

Prices: 6-rvolt, 100 Amp. &11.25;
120 Amp. §13.25; 140 Amp. &1.00
All equipped wich Solid Rubber Case.

World

STORAGE BATTERIES

' YO

3et your Radio Dials at 210
motefe. for the bew 1000
watt World Storaze Hattery
Station, WSBC, Chicago.
Wateh for announcementa.

BROADCASTS

By Ricuarp Lorp

The First “Radio Museum”

In the U. 8. National Museum at
Washington, D. C., will soon be por-
trayed the progress of radio from the
earliest days to the latest developments.
The work of assembling the apparatus
has already begun., In the radio ex-
hibits now ecompleted may be seen radio
apparatus used by the A. E. F., French
and German Armies. All of this mate-
rial has been contributed by the U. 8.
Army Signal Corps, and dates mostly
from the Great War. In the display are
featured portable trench sets, air-craft
instruments, headquarters installations,
radio trucks and various accessories
developed through the exigencies of the
War, and now commonly used in
everyday radio.

* *

Reserve Officers to Receive
Instruction by Radio

Lr. Cor. H. Epmunp Burrs, Gen-
eral Staff, is making use of radio broad-
casting to give Reserve Officers military
instruetion at home. Through this
channel, he expects to reach 40,000
reservists who are out of touch with
regular army activities; in fact, he may
establish a small broadeast school next
fall.

He plans to have broadeast from
cooperating stations eight ten-minute
talks to be given by army officers, once
o week, for eight weeks. At the end of
the series, an exarnination will be held,
and all Reserve Officers who send in
their solutions to the problems will have
their papers graded and returned by an
army officer designated for this work,
The stations and dates will be an-
nounced at the summer training camps,
and through various army publications.

Lieut. Col. Edmund Bullis, War De-
partment, Washington, D. C., would
like to receive suggestions on this idea.

* *

A 24-Mile Ski Trip to Mail an
Applause Card

IT took two years for two prospectors,
lost in the snowy mountains of Idaho,
to write—and mail—a card of applause
to KGO. This is the card:

“Two old prospectors in the moun-

wwWwW americanradiohistorv com

tains at Suinmit Flat, Idaho, wish to
express their gratitude to you and all
who broadeast. We have listened in for
two vears, and we can stand it no
longer. Even if it does mean a trip of
24 miles on skis, we are going to do it
to tell you how much we enjoy your
programs. \Ve are at an elevation of
7,200 feet, and programs come in so
elearly that we can imagine ourselves
seated in the station studios.”

* *

How the English Strike
Boomed the Radio Business

WHILE most of the industries in Eng-
land were hard hit by the strike, it is an
interesting fact that over a miillion radio
receivers were sold in the brief period of
a week. Houses, offices, hotels and
public places were equipped with ap-
paratus to pick up the brief and terse
communiques broadeast six times a day
by the British Government over the
broadeast chain. In spite of the use-
fulness of radio broadeasting, the re-
ception of the dry and sparse news from
radio sources did not satisfy the popu-
lace, who eagerly sought to purchase
the bulletins published by the two con-
tending forees.

Radio did much, however, to relieve
the tenseness due to the lack of informa-
tion, and supplemented a crippled press
service to an admirable extent.

* *

A Radio Station for
West Point

THE new broadcasting station for
West Point will be located in the obser-
vatory on the hill above the Chapel. The
antenna will be supported by two masts,
200 feet high. A broadeasting plant of
400 watts, transmitting on a wavelength
of 433 meters has been installed. An-
other Signal Corps set will be used in
case of emergency.

The complete equipment, which will
be under the direct supervision of Major
Alfred E. Larabee, will cost the Gov-
ernment $16,000 and will be of the
latest design. It will be used for in-
struction purposes for the cadets as
well as for broadeasting.
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922 Broadeasting Stations in |

Improved Browning-Drake

the WOl‘ld | also for L-C 26, and Orthophase
Broapcasrt listeners who are proud of Mzhogany or Walnut......ceun. .. $15.00
Pl e p 9 Mabogany or Walnut Finish........ 13.00

the fact that they have logged two or Shipping charges prepaid
three hundred American stations are!| “CORBETT'S CABINETS" have been preferred

3143 9 - for several years by quality set builders and are

o'l:lly h;t’t;:lg 3;1 average_, “’1111932;' I[f 003 | %x!llqwstio;;nblsédsgperiw in design nr]xd finish.
1dere: are m a road- | ey are back y our guarantee to please

s d that there Carefully hand-rubbed piano finish. eVell

packed for shipment.

i WRITE FOR Folder "'Y" showing advance
| 1926-27 models for sll sizes of radio cabinets,

casters, sending at all hours, from all
points of the globe.

If you had a 12,000 radius receiver, |
and could tune in to all of the waves,
every civilized country would register
at your receiving station. In faet,
there are stations located in many local- |
ities unknown to the average man. -

The United States leads with the
greatest number of stations. Little
Cuba has 36 of them, and the lowest |
number is eredited to the Canary Is-| MODEL “*C"" ITALIAN CHEST
]ands Ice]dud Ve"ezue]a, and Pelu Cabinets in stock—have piano hinge and are

10" deep — grooved front top rail being remov-
Of these last, 0 AX, in Lima, is the best || able  Iustration shows 2old.

e s ¥

eonsoles, tables and wood panels.

e

line wood panel to

match.
known. Sizes Walnut Only Panel to Mateh
* . 7x18-10 £15.00 21.26 CORBETT'S CONSOLE for LC-26
Zx21-18 17 144 Improved Browning-Drake, Hammarlund-Rob-
GOOd Gl‘ammar'—by %;gg:}o ;?% }gg erta.l Vlctor!ét'n.s BT;,C""';"’E{’I'“”'] and any
. . : ol panels up to 8x2 eitherstraight or sloping front
LenglatIOIl‘. *;;gg:}(l) gg% %._;l,g —n* . balgl-. of punel—Arnslic gold (l:?ne. duo-
. = . e tone finish—Genuine Miller Rubber Co., horn,
JusT as everyone was congratulating *For Madison Moore Receiver. 10”x10" Qoating bell, fuill length throat.
: . B MeLaughlin eabinet 20 60 and $12.00
'_bhe Eﬂ-OI'.‘t of.pra.tct.neally every broa('lcast *Hammurlund-Roberts 10.00 and 12 00 MAHOGANY OR WALNUT
ing station in improving the quality of | *With sloping panel and fancy gold line panel  Model LH—with horn......... $54.00
the aunouncements, another reformer effect line grooves. Model LE—without horn. ... 40.00

with protestation-censorship proelivi-
ties comes along with a suggestion that | . )
poor grammar announcers be sent to Corbett Cabinet Manufacturing Company

jail.  Arthur R. Tucker, who is presi-
dent of the American Radio Founda- ST. MARYS, PENNSYLVANIA

tion, would make the use of poor lan-|
guage before a microphone a mis-| — — e — - - - —
demeanor punishable by fine or impris-

onment, or hoth. First in the Field S HAMMER RAD[O CO 303 Atkins Ave.
“Announcers do not realize the re- Cockaday Kits o o9 Brooklyn, New York

sponsibility that is placed on them.

Jobbers and Dealers write for discounts

CE o 5 Cockaday Sets Now Made Easier to Build by Our New *“*Ready-to-Wire"” Plan !
Their words go duect;!y into hundreds of f N .
thousands of homes,” says Mr. Tucker. of Your Time, Work and Worry ED!
“They are heeded and studied, remem- All you need do is to connect bus-bar according to dingram, solder and your set is finished.
! These Kits are sent to you completely unted d bled v d Mah
_e mo s an assem & on aveheere ahogany
berEd ﬂ]ld Te[)eﬂted- Almomlcers have baseboard and genuine bakelite panel, drilled and engraved. Genuine parts used as listed b:.flow;
the role of teachers, editors, ministers: | | exactly as used in Me. Cockaday’s Laboratory Model. COMPARE OUR OFFER!
they should be of the saine type as pro- RAYTHEON The Improved
fessional men and fully as careful of .
their choice of worda, and in their use POWER-PACK BROWNING - DRAKE Receiver
of the English language.” || These nre the exact parts used in | NAUGRE SCUI Sarabic cont cﬁﬂﬁ’ﬂnéhecﬁgﬁi'&:?rﬁﬂgﬁ
building the Laboratory Model. Detector Tuning Unit. .0 . 522.50
* * 1 Jeflerson “‘Concertone’ sealed transformer........ 6.00
1 Raytheon Tube. . $6.00 1 Thordarson tilter choke. 5.00
Tl . I T G é Bongan l;ar:cstorrﬂerNNo ﬁus 13% : g‘:be m:}eflcggdens&-r 4 mkt])()z & 37";
colls 0. - s ngal X conduenser m D
s Is the Time to (Get |[J Douganer Sorp? wiman c:;lslllblnuz- I Sangamo fved condenser. 006 mfd 100
= tl conden. comprising va enser. .
a Recelver uz?rt,s of lf;;?ffr with a common 3 Lynch double-reslstance mountlngs 1.50
1 1 C te‘rlmlnal Corp. multiple con- 12 i gg:h"girt:ﬁﬂ%nxsrl&lo:smfl ey é;ﬂ
- ondaenser - Ll .- .25
NO less an authority than Dr. J. H. gegseg compﬁﬂl;;g ﬂr‘ae unlts 1:1 é gynlch !}net(:}u\lzed :erlslur. .» megohms 3.?0;
1 i i . 8. res - enjamin UX cet .
l')elhnger, Ch'ef Of the Radno Sect-19n Of Ilvely ““}': :ncnmmlgn termml 12 l_;(sl é tyncg mel‘ullllllz%crgﬂimr. L lgggollms.h - N .50
hale 1 Al . nel 5 es) . 025 megohme: 3 -
the U. 8. Bureau of Standards believes | § | g’;ﬁg”?‘,}c'“e”‘;: to—jg/0unonms 260 | | B‘;hgm'_:’i “H; realziogs s L025RmeE snd 09 imees e
o R 1 1 — rach-stat. 2-B. with mountl =
that there dwl“ never be a better tiine : Br ,&l‘&?mﬂf : e 200 | 1 o Gbef:?_m h'i:o_ e Th {%g
T leyu 1 resistance. B arter battery swlich .65
m“g';ti‘a rq 1 Se]t thﬂ.ll now: 1 Electrsul reslstnzce ;oumlng gg zl, g‘:x“ U;:“«flﬁeg d 005 mtd. withgrid lexk cll 21;
. . p gal X condense m » Er eak clipy. .
fi ele e Sndnlend mor]e' !139-802 = g”"m lr: blndlux post strip gg 4\stum" a7 hnlwwﬁ? hr : 3 ‘f?.
' -y {¢])1}) 0l Antenna connection (4,1 .
ar Waltlllg to ")U} &= EOOd FEH0 Set”_ 1 Pr. small bruss brackets. . 10 | Battery connectlon block .25
says DI‘. De]hnger, “than t.hena is — Decorated bakelite pauel, 8 x 22 inches. .. ....... ~b oo 7.50
it ano. . Whi $4970
waiting to buy a 'good piano. While | cOMPLETE KIT 42_ READY-TO-WIRE KIT. PRICE $63§2
there doubtless will be ocrasional re- N

finement in receiving equipment, these | We Can Supply Any Form of “B” Battery Eliminator or Raytheon Power-Pack Kits

are not likely to affect appreciably the -
comiparative values of the standards of | § L-C 26 RECEIVER I S C. RECEIVER
today. Tubes, of course, will lose their

efﬁclencv after from 1 OOO to 2 OUO POWER-PACK AMELI_E[ER —

hours of use, but most of these can be Send for Free Catalog and Complete | Inquiries from
reactivated at small cost. The set as a Information About Our Parts and Kits | Dealers Invited

whole, however, will retain its value and
efficiency indefinitely.”

Transportation Prepaid.  One-third must accompany all C. O, D orders.  Not insured unless insurance charges included.
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THESE EDGES

won't admit moisture

THE leaky spot in ordinary
mica condensers is the ex-
posed edge. That is where
moisture slyly creeps in—at-
mospheric moisture, salt air,
stear from radiators, and acid
fumes that corrode, create
resistance and cause a con-
denser to change its capacity.

Mlca Condensers

have no exposed edges. The
delicate parts inside are pro-
tected by an armor as hard
and impermeable as marble.

Use them anywhere—and
anyhow —expose them to acid
fumes, boil them, freeze them,
drop them on the floor, solder
wires to the terminals—and
you will still have accurate
condensers.

They cost little—and make
a world of difference in tone,
accuracy and range. Recom-
mended by every nationally
known radio laboratory and
by professional set builders.

Try |

SANGAMO BY-PASS SANGAMO
CONDENSERS Accurate
Radio Parts

they won’t break down

Sangamo Electric Company

6332-4 Springfield, Illinois

RADIO DIVISION, 50 Church Street, New York

SALES OFFICES—PRINCIPAL CITIES
For Canada
Sangamo Electric Co. of Canada, Ltd., Torontc

For Europe

{ British Sangamo Co., Ponders End
Middlesex, Eng. {

For Far East
Ashida Engineering Co., Osaka, Japan

| augmented by two more. These sta-

Guessing the Size of a Band

AN altogether unplanned ‘‘guessing
contest’ has been wished on KDKA. It
takes the form of guessing how many
players there are in the KDKA band,
which is a regular feature from the sta-
tion. Reports from listeners vary
greatly; the conductor of a band in St.
Petersburg, Florida, for instance, re-
ported that the majority of the musi-
cians in his group who had listened to |
these band concerts thought the organ- |
ization consisted of at least 50 pieces.

Actually, the KDKA band consists of r

only 14 pieces.
* *
Radio Brings Relief to
Tornado Vietims

Ranpio plaved an important part in
the American Red Cross’s campaign to
raise funds for relief work in behalf of
the vietims of the niddle-western torn-
ado, which spread so much death and
devastation over Missouri, Illinois and
Indiana last yvear. This work is just
now drawing to an end. A good part
of the $3,000,000 which were raised in
this emergency has been secured
through the cooperation of the broad-
casting stations, and the generosity of |

listeners-in all over the country. [
* #

How Radio Guards Qur
Seacoasts |

Tuere are just aliout as many radio
beacons dotting the coast line of the
United States as are along the coast
lines of all other countries combined.
This is reported in a recent announce-
ment of the Bureau of Lighthouses.
Our coasts arc protected by a system
of 24 radio-beacon stations, saon to be

tions transmit special warning signals
during thick or foggy weather, and may
be picked up by all vessels on 1,000
meters.

Foto Topied
A PORTABLE “RADIO SHACK”

Small enough !o satisfy even the exacting
demands of a feminine “ham’ is (his min-
iature model of a modern shack, with ils
complete equipment of lransmilling and re-

ceiving apparatus and even a bunk room,
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TheU.X.
Universal

60c

AIRGAP SOCKETS

will rid your set of those squawks,
howls and frymg noises due to
socket capacity; they keep your
grids negative, stabilizing your
circuit causing tube to go into
oscillations more smoothly and not
‘spilling over’” until maximum re-
sults are obtained.

AlRGAP

SOCKET

They prevent closed circuit, ab-
sorption of current, intercoupling
of circuits, feedback and unde-
sirable capacity; making your set
more stable, sharpening tuning,
restlting in  purer and clearer
tones with more volume on local
and distant stations.

Sent: direct post-
paidifyourDeal-
er cannol suppy
you

AIRGAP

PRODUCTS CO.

11 Campbell St.
Newark, N. J.

The 2014 Type 75¢ 1|

BUILDING RADIO SETS

InYour Spare rg'l
Time =

Join the Radio Association of America.
Learn how to build and repair sets. The
Assoeiation will train you—start you out
|n busmms. if you wish. DBe the radio
**doctor’* of your community. $3 an hour
upwards easily made.

Earns $500 in Spare Hours

“1 have at lnst found myself,'’ writes Tyle
Follick, Lansing, Mich. have already
made over $500." Werner Eichler, Roches-
ter, N. Y., writes: ‘'—have made over $50
a week in my spare time."” Our mcmbers
are starting radio stores, inereasing their
salaries, seeuring better positions, passing
radio operater examinations, earning big
money in spare time.

F R E E Five-Tube Receiving Set

If You Enroll Now,
New members receive one of the finest re-
ceiving sets made absolutely free. Coast-to-
coust range. Most approved type Unpar-
alleled selectivity. To receive this wonderful
set, you must act at once.

Join Association Now!

Are you interested In Radio for pleasure or prof-
it? Join now bLecause we huve u speclal Plan
whereby your membership need not cost you i
cent. Only limited number of these Member-
ahips acceptable. Write now for detalls—hefore
It I3 to0 late.

Muail This Coupon

RADIO ASSOCIATION OF AMERICA,
Dept. C-8-—4513 Ravenwood Ave., Chicago

8end me detalls of your 8peclal Radlo Assaclation
Membership Plan.

Name.
Address

Cit: State.
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A “Radio Weather’”’ Service
for Fans

A rapio observation station will
henceforth tell New England radio fans
how the air is each night for reception.
The information gathered by the ob-
server in the early part of the evening
will be broadcast through station
WEEI, Boston. Thus the radio fan
who is doubtful as to the performance
of his own receiver may have a checking
factor whieh will make his enjoyment
of his reception more positive. 1f the
observers station reports, for instance,
that reception from the west is good,
with a minimum of static and distor-
tion, and the listener’s receiver gives
him the sanie results, he will know that
his instrument is in good order.

A standard five-tube receiver is to
be used in this unusual service to fans,
and the information gathered and broad- |
cast will include weather facts; data
on sections of the country coming in
best; general quality of reception for
local section; static conditions; best
programs for the evening, and any |
special notices of interest to fans gen-|
erally, regarding reception conditions. |

+ * |

Short-Wave Schedule from
Greenland for U. S.

Amateurs
Rapio fans who are equipped to

listen-in on the short waves will have
still another station to tune in to for
news from Greenland. The American
Musewm Expedition’s schooner, Mor-|
rissey, in command of Captain Robert
Bartlett will earry a short-wave trans-|
mitter adjusted to 33 and 20 meters.
The call letters of the ship are VOQ, an
unfamiliar group of letters, because the
ship is registered in Newfoundland.

Special schedules have already been
arranged with 1AR, Nova Scotia, 8 GZ
Colunibus, O., and 8 FJ, Marietta, O.
by Chief Radio Operator Edward Man-
ley. Of course, many other amateurs
will no doubt succeed in ““working” the
Morrissey by radio, and the exchange
of messages should prove interesting
even to the listeners-in.

* # |

Radio Improves the Musical
Tastes of Nation

ForLowING an analysis of the “re-
quest mail” received for the past two
years by the broadcast directors of two
prominent radio stations, more classic
music and less jazz will be included in
their programs from now oti. The pro-|
portion of fans asking for jazz music
decreased from 80 percent the first|
year to 5 percent during the second
year. The proportion of listeners to
really good music and classies has been
continually on the increase.

One of the factors which is at least
partly responsible for this shift is the
broadcasting of famous artists. I

|

13

POPULAR RADIO SET

Every Radio Shop Kit ineludes a set of blueprints. A full size instrument layout.
The picture wiring diagram shows you

shows you just where to place each part,

where to connect cach wire. Each kit also contains a drilled and
panel. A set constructed from a Radio Shop kit is easier to build and its fine appear-

ance makes 1t more valuable to you.

a

Are easier to build if you
use Simplified Blueprints

rtistically engraved

THE IMPROVED
BROWNING-DRAKE RECEIVER
A

UTHORIZED PARTS

Coit and varlable condenser, respectively. ofy
the Natlonal Co. Antenna Tuning Unit.. . |
Coupling eoils and variable condenser, re-)$22.50
apectively. of the National Co. detector

Cost

formation and

blueprints are

Check below for complete in-
list of these popular sets.

$1.00 for each set.

the parts price
If
wanted enclose

tuning unit. . .. -
Jefferson “Concertone’ sealed audio-fre-
s lga'%r&me%‘rn (*ame 03 that used el T 1 ¥ « 19 H
ordarso oke (- .
ior B siminator work) :mrd' o so0 [ OJ The New “Home' Receiver.
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attery connection block . . . : :
Decorated bakelite panel, 8 x 22 inches. 7.50 D Diamond-of-the-Air.
Std . b0
Corbett sloping panel cabinet for 8 x 22 in.
panel, walnut or mahogany-finish. .... $13.00 v
Genuine walnut or mahogany . 1500 | Name.......... e rewEE gp o muE
Hardwood baseboard, 94 x 2134 inches fur- r
nished with the cablnet.
Cockaday LC-26 Authorized Parts $62.15 Address. e
THE RADIO SHOP sraforp | ~
20 Worth St. Stamford, Conn. Clty ..... cie.. . State.. ... ...
“Mail Order Service for Setbuilders™’ No. 626
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SET BUILDERS

Save 20750
FR RADIO CATALOG

/ NOTICE TO
\ ‘SET BUILDERS

‘The Barawik Company,
moneers In radlo, now
offers gou through Its
Radlo Catalog and Guide
gredater pargalns than
ever pefore in standard
se18, parts, kits and sup-
Diles. No matter what
parts You want. for what-
ever circult or hook-up you may prefer, we can
BUpply them to you ut substantial ‘savings.
BPecinl prices on tubes. batteries, cone speakers,
cablnets, ete.

Get OurPriceson All the Famous Circuits

It will pay you to get our prices for complete
Parts for the tollowing poPular elrcuits or any
others you have ln mind:

RaytheonWnits
Aristocrat Rg&elrer
t

Premier § Tube Ensemble
amnson Kits

& Tube R, F. Ki Hanscom Kite
Branaton Kijt -C Reeoiver
Remler-Beat Reccivers LC 26

B-T Recoivera Hemmarlund-Roberte
Hezelton Neutrodynes MeLaughlin 8 Tube Super
Popular Mechauies Super Bilver Six

i i ver Autodyne
Browaning-Drake Cireuft

All-Ameriean Kits
It vou are In the market for any set or hook-up
order dlrect from us. enclozing estimated list
price and goods will be shlpped you at once. All
merchandise guaranteed.  Any dliference In
price will be refunded or collected C. Q. D

Wiite today for our new 1928-27 Radlo Catalog
and Buliders' Gulde, showing radlo's newest
ereations.  Also please Include name of another
radio fan when writlng.

Send me my copy 0! your new Rudio Catal
and Builders' Guide. v e

Name. . .

Address, ..
Friend.
Address.

rve BARAWINK company

Jhe NEW
PRECISION

B-SUPPLY
$34 50

No regulating. Just attach cord
and turn on current. Supplies 100
volts at somil. Neg. B, pos. 45 v
pos. 1co v. connections. Electrolytic
type. but does not use acid. No
danger of damage. No servicing.
Just add water every § months.
Absolutely silent .

Dark olive green heavy metal case.
Weight only 12 | Size 434 by
t134 by 6'4 inches. Uncondition-
ally guaranteed for | year.

Dealers and Jobbers write for partic-
ulars.

PRECISION COIL CO., Inc.
209 Centre St. New York, N. Y.

Precision DC B-Supply No. 1§
Precision AC Trickic Charger No. s Si0.c0

. $14.50

LISTENING

PRACTICAL pointers from ezperimenters and broadcast lisleners.

N _

What helpful hints can

YOU offer lo your fellow fan? Readers are invited to address their letters to the Editor
of this Department.

CoNpucTep By LLoYp JACQUET

A Quick Changeover Switch
for Battery and Charger

SoME time ago, I built a Four-circuit
Tuner, and for more than a vear ran
this in connection with a storage bat-
tery and charger which were always
connected together. When I ran the
charger, I could listen in at the same
time, without difficulty.

When I attempted the same stunt
with my newly constructed LC-26 set,
[ picked up a hum which was most an-
noying, particularly on the lower fre-
quencies. This hum, I found, origi-
nated in the battery charger.

It was explained to me that, as the
newer receiver was designed to amplify
the lower frequencies better, I was
amplifying the local hum to a greater
degree than with my first receiver.

It then occurred to me to arrange
some sort of a changeover switch so
that I could quickly transfer the bat-
tery from the charging to the discharge
side without disturbing the wiring to any
extent.

All T needed was a double-pole
double-throw switeh, which I secured
from my local dealer. Then, by con-

$L L UG 70 BRIEBORRL
SLUG KECERTRCLE

necting it up, as shown in Figure 1, I
could place my batiery on charge as
soon as I was through receiving or dis-
connect it from the line when I wanted
to listen in.

In addition to this, I placed the
switch in a position that made it con-
venient to connect both to the batterv
and the charger. Whenever either one
or both of these units are to be taken
out for inspection, they are easily
accessible,

—HENRY PraTT, Buffalo, N. Y.
- -

How I Connect Test
Antennas to My LC-26

I RECENTLY constructed an LC-26
receiver; and it certainly lives up to the
reputation accorded it by PopuLir
Rapto. It has truly wonderful recep-
tion tone quality.

I do quite a little experimenting on
my set with various antennas so, I de-
vised this scheme for changing connec-
tions quickly .

The parts needed are: a piece of bake-
lite, or other insulating material, about
three inches square; a piece of wood of
the same dimensions as the panel and

LB E FocE

CHARGER

LovBLE 7HEoW SWITCH:
4 /
+# (}q
7O EVER
o} Ko s, -
(j:I:O {:) GroeRGE
© | O | O ||#Bw7ser

G0

A BATTERY CHARGING HOOK-UP
FIGURE 1: The wiring for the switch, the charger and the battery, from
the lighting plug to the receiver in the quick changeover arrangement Jor
battery and charger which is described above.

WwWwWwW americanradiohistorv com
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34 inch thick, for the baseboard; a|
switch lever arm and three contact
points.

Drill the holes for the switch arm,|
screws and contact points as shown in |
Figure 2. Then mount the switch arm
and the contact point on the panel,|
whieh may now be screwed to the base, |
with three wood-screws.

I use an inside antenna 25 feet long,
wound along the molding of the room.
Besides, I have two outside aerials, one
60 feet long, and the other, 150 feet
long, running at a wide angle from each
other.

The leads of these three aerials come
1o the three contact points of the change-
over switch, the base of whieh is fas-
tened down upon the table with the re-
ceiving sets. A short wire is run from
the antenna binding-post of the receiver,
and soldered to the lug on the switch-
arm lever.

This simple arrangement will save
the time and trouble that is usually
experienced in reaching to the rear of
the receiver to make connection to the
various antennas when testing. '
—B. G. ARMBRECHT, Richmond, Va.

* *
How I Built a Simple Tube
Rejuvenator
WHEN my tubes failed to function

properly at a critical moment, and the
local dealers could not furnish me with f

areactivator I decided to rigup a simple|

\
:

device of my own. (Figure 3.)

The emergency set-up worked so well
that 1 thought I would pass on the in-
formation regarding its construction
to other Listcners-in who may want to |
build it.

It is built around a toy, or bell-
ringing transformer. Such a trans-
former may he bought for a few dollars |

Loms Anreans
MEDIMANTENNR
SHOCTRATENNA
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A CONVENIENT CHANGEOVER
ANTENNA SWITCH
FicUre 2: A simple three-point switch may
bs employed to change anlennas quickly
when lesting oul a receiring set.

,/6CTecowe

Accwrate as the Human Ear

Jurnishing.
plicity, finished in golden bronze.
Licensed Under Patent Numbers

Other Patents Pend ing

Just as Octa:one fits and improves any receiver,
it blends in and adds to any scheme of room

igphragm case of artistic sim-

Octacone reproduces faith-
fully all musical sounds
from a soprano’s trill to the
rumble of a kettle drum. Its
patented diaphragm—shaped
exactly ke a human ear drum

vibraCes to every pitch and
quality of tone in precisely the
same way as a listener’s ear.
An exclusive feature that
gives Octacone a naturalness
of reproduction unequalled by
even the highest priced speak-
ers.

* %

Built to Last

Unlike most fine instruments, Octa-
cone is built to withstand the hard
treatment fine instruments too often
receive. Even should it be accident-
ally knocked onto the floor, Octacone
will come up smiling—and singing as
beautifully as ever.

A Revelation in Reproduction

PAUSIN ENGINEERING COMPANY
NEWARK, NEW JERSEY
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New Model

TYPE “G"

High Mutual for Impedance or

Resistance coupled receiver.

Rating Fil. V.. 5.0. Fil. Amp.,
T]J‘[\

New Model

TYPE “HY

For detectors only. Improves
reception. Rating Fil. V., 5.00
Fi. Amp., 0.25 Plate Volts,
45-90.

Price $2.50

0.25; Plate Volts. 90-180.

Price $2.50
Why save a few cents on tubes
and ruin the performance of your
receiver. CeCo Tubes are guar-
anteed “‘best by test.”” There are
8 different types—one for every
radio purpose.

radio satisiaction.

C. E. MFG. CO.

702 Eddy St., Providence, R. .

MEwARD

RYML A

THE CECO
PLANT AT
PROVIDENCE

LARGEST IN
THE WORLD
MAKING TUBES
EXCLUSIVELY

RECEIVER

pell®’
You can SEE the dlfference i
with €© Tubes

Buy CeCo Tubes today and enjoy complete

www americanradiohistorv com
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All apparatus advertised in this magazine has been lested and approved by PoruLarR RADIO LABORATORY

X-L

VARIO-
DENSER

Also Used by

ARTHUR LYNCH

in the

Improved
Browning-Drake
Hookup

“TI was really surprised at the fine
adjustment 1 was abie to get.”
GLeny H. BrowNiNg
alse specified by
GEgRaLD M. BEsT
Endorsed by
PoruLAr Rapio LABORATORY
Tested and approved by
- M. WiLcox
Prof. of Physics, Armour Institute

of Technology

SEE ' A screw
THAT V ’@ s
SCREW , an X-Lin

crowded
places.

X-L

VARIO-DENSER

Results in easier tuning, more distance,
volume and clarity -- greater stability.

CEN?? A slight turn obtains cor-
MOJEI N rect tube oscillation on
all tuned radio frequency cireuits. Neutro-
dyne. Roberts two tul Browning-Drake,
MeMurdo Silver's Knockout, etc., eapacity
range 34 to 20-micro-micro farads.

Price $1.00.

€67 ith grid elips obtains the
M0de| G proper grid eapacity on
Cockrday circuits, filter and intermediate fre-
quency tuning in heterodyne and positive grid
bias in all sets. Capacity range:
Model G-1—.00002 to .0001 MFD
Model G-5—.0001 to 0003 MFD
Model G-10—.0003 to 001 MFD

Price £1.50.

X-L PUSH POST

Push it down with your
thumb, insert wire, remove

pressure and wire is firmly
held. Releases instantly.
Price 15¢.

PushPostPanel permanently
marked in white on black in-
sulatingstrip. In boxincluding
spldering Jugs, raising bushins
screws for mounting, ete
Price, $1.59

N i A ] J
| X-L Radio Laboratories 2433 incgin Ave

i

!

/oy Ac
l o o
SHITCH BrL Konsivs
TRNITFOMER
2014 T¥PES0CkE e

A SIMPLE TUBE REJUVENATOR

Fi1GURE 3: The hook-up for the method used by Mr. Mitlag lo restore
the filaments of Ins vacuum lubes lo good working condilion.

from most electrical dealers. A small
resistance and a tube socket complete
the layout.

All of this apparatus is placed on a
wooden board.

If the rejuvenator is to work with
201-a tubes, get a large-size socket
suitable for that tube. The universal
sockets available nowadays are suitable
but other parts of the circuit will have
to be altered in proportion.

The resistance, R, should be 20 ohms,
approximately, and capable of carry-
ing a httle current without undue heat-
ing. It may be short-circuited by
switch 8. This is the way I operated
my 201-a rejuvenator.

The “run down” tube is placed in the
socket, and the current turned on in the

| primary. The switch, 8, is closed, and
| the full voltage of the secondary is ap-

plied to the filament for a period of
about 60 seconds. The voltage in the
secondary should not exceed 15 volts

| for this tube.

Be careful to watch this short “flash”
period. Then open switch, 8, and leave
the tube in circuit for at least threc-
quarters of an hour, for “ageing.”

Of course, rejuvenation of this sort
may not bring all tubes back to their
first sensitivity, but a marked improve-
ment will be noted in the tubes that are
treated that have not suffered from an
excessive filament voltage.

—Hagrry M. Mirrag, Portland,Ore.

i

How I Prevented
Short-circuits in My
Portable Receiver

IN my portable receiver, which is a
four-tube, neutralized radio-frequency
affair, all of the apparatus was neces-
sarily crowded together. In fact, in
spite of careful attention to insulation
and general layout of yarts, I managed
to short-circuit my “B” Lattery.

Not only was this unfortunate from a
financial standpoint, but it was difficuit
to remove the swollen and sticky bat-
tery from the nice ease which had been
provided for it.

Upon a thorough exerrination of the
circuit, I found tkat the defect was in
the neutralizing condenser, which had
kecome broken and had short-circuited.
As anyone can see, the B’ battery dis-
charged through the grid and plate coils.

I eliminated any possible recurrence
of this accident by inserting a small
mwica condenser with a caraecity of about
0.001 microfarads in geries with the
neutralizing condenser (see Fig. 4). In
this way, if the first condenser goes, the
second will prevent damage.

The capacity of the extra condenser
will not greatly affect the setting of the
neutralizing condenser. In faet, it is
possible to place it in the cirevit of a
neutralized circuit without the necessity
of rebalancing it.

—EarL C. BREESE, Providence, R 1.

- OO/ MFE FINEDCONDENSER

ha

——ajojojujole

HOW TO PREVENT SHORT-CIRCUITS
FiGuRE 4: The addition of a series, fized condenser in the line that in-
cludes the neutralizing condenser will reduce the voltage across the laiter
unil by one-half,

www.americanradiohistorv.com
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Blandin

Badio Cabinets

Cabinets, Battery Tables. Speaker

Tables, Consoles, or Highboys in striking
designs, finished in rich tones of walnut,
hand rubbed lacquer and highly polished.
Color decorations in ebony.
antique glaze.

Write for circular covering eutire line

Carvings

Model R-20
The Model R-20 Cabinet is virtually 750 cabinetsin
one. No matter how often you chang'- sets, the R-20
will it it. Inside dimensions, 834" bigh, 28" wide,
13%4"” deep {front to back)

Model R-20 Open Patents Pending

The R-20 is easﬂ¥ adjustable to any size of panel
from 6* x 177 to 8” x 26", and to any angle from
vertical to 25 degree: slomng for slant-face sets. The
drawer-tray feature allows ease of accessibility.

Jobbers and Deaicrs write for discounts

BLANDIN PHONOGRAPH CO., Inc.

Racine, Wis,

~ Page 389

ﬂM. N~

L Test Storage “A” Batteries
Tke New, Quick, Clean Way!

[ This instrument tells at a glance:
|‘ 1. when the battery needs re-
‘ charging
2. when the battery on charge
has been charged enough
It not only shows whether battery iIs capable of
operating set. but also warns of approaching

discharge. Simple, nothing to get out of order,
accuratc! l | |

Price $2.00

il RADIOArfel'llr[eDmcEs I

Here’s the latest type battery charger (]
with all modern improvements—
for charging either “A” or “B’’ Batteries

You'll like its quict, thorough way of dmrgln;i

your batteries. Meter-cquipped to show actua

rate of charge. Built according to latest battery

requirements, and bound to serve you faith-
fully and lastingly.

Price $18.00
14.00 without bu!b/

THE STERLING MFG. COMPANY
Dept. V Cleveland, Ohio

HIT . TR G DT T “ii [
|

. ¥ |

L' harder

ISR SNEREETURAUE i T |
111 11 L | [ L] III ||

It Delivers
Full ¢“B’’ Voltage

Burme

B—BATTERY ELIMINATOR

Operates from lighting current like

other household appliances. Uses

Raytheon rectif{ying tube. Furnishes

smooth unfailing pf;ate current with-
out hum or vibration.

Write the Manufacturer
American (Sleclrec
COMPANY

State and 64th Streets
CHICAGCO, U. S, A,
Makers of BURNS Speakers

ARadioCabinet of Beauty and Elegance
Direct to You at Lowest Cost

Lid splined both ends to prevent warping.
Nickeled piano hinge—Full length.

Nickeled lid support of artistic demin
Anti-vibration cushion feet (not visible in cut).
Edges of lid moulded to match bottom.
Shipped securely packed in strong carton.
Prompt shlpment Big st.ock ready.

________ Hndwood Ruhbod Solid Black
b i A w.mﬁ
7x18x744
or 10 in. deep $3.50 $5.00
7x21x7
or 10 in. deep 3.75 5.25
Tx24x7%
or 10 in. deep 4.00 5.50
7x26x7
or 10 in. deep 4.75 6.25
7x28x 7:;!%
or 10 in. deep 5.50 7.00
7x30x7
or 10 in. dee 8.00

Add 25c. for "E- Z" Fone plug.

C ASH wWITH
ORD E R or
C.0.D.if 7 of
price is sent wuh

Prices F. O.
Hickory, N. C
Order express
shipment, olten
cheaper than mail
and much safer
from damage.
FREE WITH
EACH CABI-
NET a glued-up
stock non-warp-
14 -inch
BASEBOARD

Two new styles justout
HICKORY, NORTH CAROLINA Send for free Catalogue

THE SOUTHERN TOY COMPANY, INC

Dept. N.

wwWwW americanradiohistorv com
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The very nearly straight “curte'” of the new Jefferson
o1 audto frequency transformer
cation of all notes—from the lowest

to human ears.

"Conmm’e" ) led 2
assures am
o the highest aud

Yoy the newest

circuils use —

JEFFERSON
(®n

(AL-2 SEALED)
cerfoneg
O permit a good loud speaker to repro-
duce correctly all instrumental tones,
your transformers should cover the en-
tire musical scale and deliver even ampli-
fication of every note.

Jeffersons have always been noted for these
characteristics, which explains their exten-
sive use in high grade receivers. Adoprion
of these new large-size Jefferson “Concer-
tone” transformers in latest circuits per-
fected by prominent radio engineers, offers
additional testimony that musically critical
cars are fully pleased with Jefferson per-
formance. (Used for a.f. amplification in
New and Improved Browning-Drake cir-
cuit designed by Arthur Lynch.)

Ideal for New Power Tubes

Not only do they amplify all tones equally
well and so eliminate **blasting’ and distor-
tion. They also increase sensitivity and im-
prove distance reception. Furthermore, the
extra large core and windings are heanily in-
sulated throughout.  As a result the Jefferson
“Concertone” is one of the few transformers
which can be used safely and continuously
with the new power tubes.

This heavy insulation also minimizes re-
sistance between primary and core. The
entire cransformer is moisture-proofed by
sealing it in a metal case (314" square by
234" high—convenient for “‘double-deck-
ing,”)

Dealers who carry the latest and best
recommend Jefferson “Concertone” (AL-2)
Sealed Transformers. [fnot obtainable locai-
ly, we will ship direct upon receipt of price,
$6 each,

Write for Latest Literature

(hihér Jefferson Quaranteed Products {nclude: Famous
Jefforsom “Star™ AF. Transformers (134:1. 3:1, 6:1)
84 Ta, Jeferson Tude urenator, 87.50; Jefferson
Tuile CAarger—kesps tubes full of “pep”™ without remove
Eig thew Srom set—85; Jeflerson Tube Testers, $8 and $9.

frrdiure on requesi,
Jefferson Electric Mig. Co.
- of small transformers

Largest manufacturers
508 $0O. GREEN ST. TEEEE" CHICAGO, ILL.U.S.A,

WHAT'S NEW IN RADIO

This department i3 conducted by PoruLaR Rapio LABoRATORY for the purpose of keeping

the radio experimenter and the broadcast listener informed concerning the

newest invenlions

and the approved developmenls in radio equipment. Only such apparalus as has been lested
and endorsed by the Laboralory i3 noted in these columns.

A NEAT RESISTANCE-COUPLING UNIT

Name of instrument: Resisto-coupler.

Description; This unit comprises a hake-
lite base upon which are mounted
the spring clips for holding the
resistors of suitable values and a
coupling condenser of the molded
bakelite tvpe which is removahle
and interchangeable. The unit is a
handy one and of very neat appear-
ance.

Usage: In a vacuum-tube circuit as an
audio-frequency interstage coup-

ling unit.
Oulstanding features: Compact. Neat ap-
pearance. Efficient. Interchange-

able elements.
Maker: Micamold Radio Corp.

AN IMPROVED AC TUBE

Name of instrument: McCullough AC
tube.

Description: This improved tube is a fur-
ther development of the original
AC tube. 1t contains n heater
clement that brings the tempera-
ture of the eathode up to a point
where filament emission is suitable
for operation as a detector or am-
plifier. The heater operates at g
potential of 2.8 to 3 volts on 60
cycles alternating eurrent and
outside of this the tube will func-
tion with the same plate potentials
as the standard DC tube. The AC
tube, however, has a higher amplifi-
cation constant than the standard
DC tube.

Usage: In a radio receiving set as a de-
tector, amplifier or oseiilator.
Outslanding features: Operates without

batteries on 110 volts AC. Rugged
construction.
Maker: F. S. McCullough Co,

Apparatus Approved by Popular Radio

This list of apparatus approved by the PoruLar Rapio LABORATORY

will be continued

as a part of the WHAT'S NEW IN RADIO

department until all instruments, parts and complete sets have been
included. The listing is alphabetical by manufacturer's name and
the installment in this issue includes only the letters R and S.

AERIALS
Balioon aerial (for amateur erperimental pure
poses _andy); Fverett Scanlon
Stranded braided antenna wire; Springfield Wire
& Tinsel Co.
“fgy to the Air”’ cage antenna; Stafford Radio
°

Suba:.tlenna; Subantenna Corp.
Super-antenna; Super-Antenna Co.

AUDIO-FREQUENCY TRANSFORMERS

“Therola” audio reproducing transformer;
Reichmann Co.
“Reliable'"

audio-frequency transformer; Reli-

able Parts Mig. Co.

Rhamstine audio-frequency tranaformer; J. Thos.
Rhamstine

slultistage Meloformer; Robertson-Davis Co.

““Rubicon’ audio-frequency transformers; Rubi-
con Co.

““Samson"’ helical-wound transformers; Samson
Electric Co.

Giblin audio-frequency tranaformer; Stundard
Radio & Electric Co.

“Starr” Quality audio-frequency transformer;
Starr Equipment Corp.

www americanradiohistorv com

BATTERIES

""Robat'* rechargeable wet ‘‘B* batteriea; Radio
Robat Co.

*'B*" batteries: Sidbenel Electric Co.

Storage *'B"" battery (wet); B. Hawley Smith

Storad A" “B" and “"C" balteries; Storad
Mig. Co.

BATTERY CHARGERS AND RECTIFIERS

Battery Chargers; P. C. Rumbold

Starad ''B"’ battery charger; Storad Mig. Co.

Syd radio storage *'B"’ baltery; Syd io Stor-
age "B’ Battery Co.

“B’" BATTERY ELIMINATORS
Dis-ton eliminator; Radio Produets, Inec.
Wilson *'B" radiopower unit; Radio Units, Inec.
Raytheon plate-supply unit; Raytheon Mfg. Co.
""Ford Beidler'' Perpetual *“B eiminator;
Romco Storage Battery Co.
BINDING-POSTS

Snap-On binding-post; Snap-On Elece. Co.
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L All apparatus advertised in this magazine has been tested and approved by PorvLar RADIO LABORATORY _ Page 391
CRYSTAL DETECTORS E— R E— —— — —

Goldwhisker; Rep Radio Co.
Roll-0 crysial; Roll-O Crystal Co.

Ro{’a rzdio ring; Roses Merchand Carp. of New L]
or| s == r
R-U-F semifired detector; R-U-F Products Co. | e l
R-U-F “Rough Wonder" erystal; R-U-F Prod-

ucts Co.
Rusonite fired deteclor; Rusonite Products Corp. 'Y ®
“Perfect” detector: 5. A. M. Radio Co. ’
Silvertone cryatal detector: Silvertone Crystal Co O u l l n O
Sensitive cartridge detector; Stafiord Radio Co. ®

DIALS
“Tune-Rite” S L. F. dial; Radiall Co.

Tiny-Turn vernier control; Radio Units, Inc.
“‘Rathbun" 8. L. F. converter; Rathbun Mig. . k i k
Co.. Ine. ) OU can't build automobiles on a kitchen table. If you could,
Ilemco dials; Geo. Richards & Co., Ine. B .
V'isidials: Harold M. Schwab, Inc. they'd be home-built by the thousands.

Stasco ternier dial; Sheffield Trimming &
Stamping Co.

Dependable Radios are being built at home by many

Universal vernier dial; Silver-Marshall, Ine thousands.
F‘xﬁi’nf,,‘ﬁ‘;f,isffjfmm Sangamo Electric You, too, can build your own set,
;v ectr o g g o o .
. The thrill of building your own Radio, of making your own creation
ol LI G Ebi s Elees work and work well!

et ~ There is no cooked-up enthusiasm or inspirational bunk in this idea.
o It is real The writer of this advertisement has experienced it. The manu-
GRID-LEAKS AND RESISTANCES . : . :
facturer knows it. That is probably why he went into Radio.

Nonoise variable grid-leak; Radio Faundation,
The distributor and the dealer know it. |

Inc.
HEADPHONES , We all shall know it again and again,—new and real each time,—
Randolph apecial headphone; Rardolph Radio . . . .
“Corp, ‘ | keeping abreast of an ever unfolding art,—keeping ahead of the finished-
Royalfone'" headset; Royal Elratrical Labor- set mass-production,—building Radio ourselves.
“'Deveau Gold Scal” headset; Stanley k Patter-
80N

INSULATORS X
l'il(:nx glass antenna insulator; Radio Products
o.

JACKS l
Saturn jack; Saturn Mfg. & Salea Co., Ine |
"Ii’gdjo" anti-capacity jack; Sharpe Spark Plug :

0.

KITS
Vir Rren kit; Radio Instrument Co
“'B** battery climinator kit; Radio Television Co
*“Raven'’ superheterodyne kit; Raven Radio, Inc.
Rubicon kit: Rubicon Co.
Samson Super-Kit; Samson Eleetric Co.
De Luzxe neutrodyne kit; Harold M, Schwab.

nc.
Shamrock tuned-radio-frequency kit; Shamrock

Mfg. Co
Silver superheterodyne kit; Silver-Marshall, Inc.

LIGHTNING ARRESTERS
Anchor lightning arresier; Radio Receptor Co. |
Stmplez lightning arrester; Simplex Radio Co

Loors
Fiat hack-wound loap; Radio Appliance Lab-
otatory
Collapsible loop arrial; Rudic Assaciation of
DAmorim Foldinalh Radio U . -
wo-Spiral folding loop; Radio Units, lue
Ilemeo 18-inch loop aerial; Geo. Richards & BD-2B

Co., Inc B

Rilter :'oorn ‘aerial: R:tter Radio Corp.
I The GENUINE NATIONAL BROWNING-DRAKE

Volumax loop; 8cott & Fetzer Co.
Iiexioap; . B. Scribner Co

Table ¢, loop; Signal Electric Mig. Co.
Bgar;:d"fepcmlgﬂp:l ?gnal gl:e’lcﬁc -‘z“{-OCO- l RADIO'FREOUENCY TRANSFORMERS
Sitrer collapsible tapped loop; Bilver-Marshall, .

Inc. With their scientifically computed coil-constants.—product

of research of G. H. Browning and F. H. Drake at Harvard
University. Their theoretically correct space-wound enamel
wire coils withstand rough handling; without alteration of
characteristics.—yet tests show lowest R.F. resistance recorded
for coils of this type. Their simple supports make them units
with their “Equicycle” Condensers, yet hold them far enough
away to prevent absorption losses or increase their resistance.

The BD-2B unit shown above contains also a NATIONAL

+
“Equicycle"* Condenser for accurate and well-spaced tuning: a |

LOUDSPEAKERS '

RCA lLoudspeaker, model 100; Radio Corpora- |
tion of America

R. F. I. Speaker; Radio Foundation, Inc.
Radiolamp loudapeaker; Radiolamp Co. |
Muszic Mirror; Radio Panel & Parts Corp.
Radio rase; Radio Vase Co |
American Bell loudspeaker; Randolph Radic

Corlp.

Tharola loudapeaker; Reichmann Co.

Thorophone loudspeaker; Reichmann Co.

Rema Trumpel; Remo ('og.

“Royalfone’’ loudepcaker; Royal Electrical Lab-
oratories

“"Saal’ Soft Speaker; 11. Gi. Raal Co.

Shelione londapeaker; Sheltone Co.

Complete parts for cane loudspeaker; Scicntific
Radio Laboratories

NATIONAL Velvet-Vernier Dial, Type B, for utmost ease
and precision of tuning control.

These NATIONAL Radio preducts, with the NATIONAL Impedaform-
ers, Type B, for the audio-amplifier, and the required sockets, rheostats, panels,
wire and accessories,—may be put together EASILY by you into a modern
receiving-set --—Sensitive to distant signals, selective in its separation of closely
spaced stations, capable of lifelike, faithful reproduction,—simple to operate.

Be sure you get genuine NATIONAL Products.
Send for our Bulletin No. 116-PR

NATIONAL COMPANY, Inc.
W. A. Ready, Pres.

Engineers and Manufacturers
110 Brookline Street Cambridge, Mass.

MISCELLANEOUS ACCESSORIES

“*Radeco' rafety fuser; Radio Equipment Co.
Step-dowon transformer; io Foundation, Ine.
“‘Rajah’ snap terminals; Ramh Auto Supply

Co.
"R(gjah" radiator ground; Rajah Auto Bupply

Y0.
Rhamatine electric solder set; J. Thos. Rhamstine
Safe-Guard insulation; Bafe-Guard Insulation

Co.

Saturn Connector; Saturn Mig. & Sales Co.,
Inc.

Battery clips; HH. B Sherman Co.

‘' Sherman” rigid baitery conneclor; H. B. Bher-
man Co.

wwWwW americanradiohistorv com
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The Cushion Base tube 1is
a FVan florne development
manufactured only by the
FVan IHorne Company under
patents pending to . S.

Van ilorne. A variety of
tube types in both the Van
Horue Selected and Certified
brands are manufactured all
of which are uncondition-
ally guarantced.

—~—say those
who use
N, the Cushion
) Base Tube.

THEIR use in your set will elimi-
nate microphonic trouble—will
smooth out reception—and give that
fullness and clearness of tone that you
have always desired.

Put a set of Cushion Base tubes in
your set and note what an improve-
ment the soft sponge rubber cushion
makes.

Order a set from your dealer today.

THE VAN HORNE COMPANY, Inc.

801 Center Street, FRANKLIN, OHIO

Mounting is all you
need do. The Pausin
Bakelite Panel is cut,
drilled and decorated
especially for use in
building the Improved
Browning-Drake Re-
ceiver.

Both the

genuine

Mount Your Browning-Drake
on this Pausin Radio Panel

Bakelite panel and its ex-

Ready  quisite gold decorations
D;:]’é‘d are guaranteed impervi-
Beautifully OUS to moisture. No
Decorated matter how long it re-
Price.  Mains in use the Pausin
¢ Panel will not warp or
Only

otherwise lose its shape.
And the lustre of its
finish lasts indefinitely.

37 .50

Pausin Encineering CoMmpany
Makers of the Pausin Octacone

727-739 Frelinghuysen Ave.

Newark, N. J.

vwww americanradiohistory com
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“Ségrmcm" exlension connector; H. B, Sherman

Sleinite interference eliminator; Steinite Labs.

Steinmetz amplifier for crystal sels; Steinmetz
Wireless Mfg. Co.

Lastite (selderiny terminals); Wm. Stevens Co.

PANELS
Insuline panels; Rudio Panel & Parts Corp.
Bakelite radio panédls; Sturrett Mfg. Co.
Spflld ing Bakelite- Duresto; Spaulding Fibre Co.
no.

PHONE PLUGS
Saturn autematic plug; Saturn Mfg. & Sules
, Inc

PHONOGRAPH ATTACHMENTS
Super-Power unit; Radiolamp Co.
“Thorola’ phonograph altachment; Reichmann

Rkamstine victorphone; J. Thos. Rhamstine
. Rhamstine needlephone; J. Thos. Rhamstine
Royalfone unit; Royal Electrical Laboratories

RADIO CABINETS
Radio desk; Robbina Woodworking Co.
Radio tables; Balisbury Bros. Furniture Co.
Radio cabinets and furniture; Bouthern Toy Co.
Glass cabinety; Steffen Glass Cabinet Co.

RADIO-FREQUENCY TRANSFORMERS
Vir-Bren tranaformers, Radio Instrument Co
Relwable radio-frequency transformers; Reliable
Parts Mig.

Intermediate-frequency  transformer; Remler
Radio Mfg. Ca.

Rubicon radio-frequency iransformer; Rubicon

0
Saégamo R. F. transformer; Sapganmo Eleetric

0.
Charled transformers; Silver-Marshall, Inc.
SiIlter tuned output trans former; Silver-Murshal

ne.

Giblin radio-frequency transformer; Standard
Radio & Eleetric Co.

Summit toroidal trangformer; Summit Radio
Mig. Co.. Inc.

Matched superheterodyne transformer; Sypher
Mfg. Co

Ultradyne transformer; Bypher Mfg. Co.

RECEIVING SETS
Radiola receivers; Radio Corporation of Amer-

ica

Tuned-radio-frequency receivers; Radio Fre-
quency Labs., Ine.

R-212 receiving set; Radio Serviee Luborator-
iea

Echophone receivers; Radio Shop

Randolph 5-tube get; Randolph Radio Corp.

American Radynola; Randolph Radio Corp.

Thorola Islodyne receirer; Reichmann Cgo.

Tone-A-Dyne receiver; Resas, Inc.

"RII'chardsurl-'F" receiver; Richardson Radio,

nc.

Ritter erystal receirer; Ritter Radio Corp.

Apollo receiver; Rix Radio Supply House, Inc.

8-C receiver; 8-C Merchandising Co.

Brunswick De Lure Ambassador recciver; Har-
old M. Schwab, Ine.

Thermiodyne radio receiver; Bhepard-Potter

Sherea™uqt p, Shepard

"'Shepco™ " urpose’  receiver; epard-
Potter Co., 1nc

Silver superheterodyne receivers; Silver-Marshall

Silverset receiver; Sliverset Radio Co.

Simplex SR receivers; SBimplex Radio Co.

Standardyne radio sets; Standard Radio Corp

Giblin radiocar receirer; Stundard Radio &
Electric Co

7-tube superhelerodyne receirer; Stanwood Elee-
tric Specialty, Inc.

Steinite receiver; Steinite Luboratories

Strombery-Carlson No. 60! nculrodyne receiver;
Btromberg-Carlson

RHEOSTATS
“Amperite’”’ self-adjusting rheostat; Radiall Co.

SOCKETS AND ADAPTERS
Mounting sockets; Radio Instrument Co.
femler sockel; Remler Radio Mig. Co.
Hemeo standard socket; Geo. Richards & Co.,

ne
All-Bakelite socket for UX tubes; Silver-Mar-
shall, Ine
Silver S-gang 199 socket; Silver-Marshall, Inc.

SWITCHES
Su;urn battery switch; Saturn Mig. & Sales Co.,
ne

"*Radjo™ swilch; Sharp Plug Co.

TESTING INSTRUMENTS
Reliable battery tester; Relinble Parts Mig. Co.
Kant Stick hydremeter; Scranton Glass Instru-
ment Warks, Ine.
Ayanbee hydrometer; Scranton Gluss Instry-
ment Works, Ine.

TOOLS AND EQUIPMENT
Combination radio pliers; The Rance Corp
Rug'lafblc iller and batlcry carrier; Reliable Purts
g. (

Sa a;mu electric soldering iron; Samson Cutlery

Bernard hand-vise pliers; Wm. Sehollhorn Co.

Schollkorn radio wrenchr Wm. Schollhorn Co.

Universal coil winding machine; Specialty Auto-
matic Machine Co.
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Spintite wrenches; Btevens & Ca.

Stetens speed-up lools; Stevens & Co.

Slméf} combined drifl and countersink; Btevens
& Co.

Sterens panel cutter and bezel beader; 8tevens &

=

TUBES
Atlas tube; R-8-K Co.
RCA Duo-Rectron tube; Radie Corporation of

America

RCA Uni-Rectron tube; Radio Corporation of
America

UX and WX tubes; Radio Corporation of
Ameriea

Bio-Pruf vacuum tube; Radio Equipment Co.
R. F. I. radio tube; Radio Foundation, Inc.
“"Ravac’’ tube; Ravac Co., Inc.

*Raytheon™” tube; Raytheon Mig. Co.
Sc&kerling tubes; Schickerling Products Mig.

Sonatron tube; Sonatron Tube Co.
Aerodyn tube; Star Engineering Co.

Comei vacuum tube; Summit Radio Co.
Supertron radio tube; Supertron Mig Co.
Syirania tubes; Sylvania Prodacts (

TUBL REJUVENATORS
Remo Reactivator; The Remo Corq
Rhamstine tube booster; J. Thos. Rhamstine

TUNING INDUCTANCE UNITS

REL low-loss ware coils; Radio Engineering
Laboratories
Lopez low-loss tuner; Radio Engineering Lab-
oratories

Doubletoroid coil; Radio Foundation, Inc.
Vir Bren oscitialor coil; Radio Instrument Co.
*ir Bren antenna coil; Radio_Instrument Co.
“R. P. C." wariometer; Radio Products Co.
“R. P. C.” pariocoupler; Radio Products Co.
**Receptrad "oscillo-coupler; Radio Receptor Co.
“Receptrad’’ filter coupler; Radio Receptor Co.
Andrews paddle wheel coil; Radio Units, Inc.
Variometer; Raven Radio, Ins.
Variocoupler; Raven Radio, Inc.
“Thorola" low-loss doughnutcoil; Reichmann Co.
Coupling unil; Remler Radio bMig. Co.
Vartometer; Ritter Radio Corp.
Samason oscillator coupler; Samason Electrie Co.
Samson R. F. choke coil; Samson Eleetrie Co.
Sangame oscillator coil unit; Sangumo Electric

Rl;y coits; R. C. Schoonhoven
Variecoupler; Shamrock Mha Co.
“Radjo* [80° low-logs tuner; Sharpe Spark Plug

“Shex.)ca" all-wave coupler; Shepard-Potter Co.,

Inc.
Siclles diamend-weare inductance coils; F. W
Sickles Co
Sickles rariocoupler; F. W Sickles Co
Sickles tuned transformer coil; F. W Sickles Co.
Knockout coil; F. W, Sickles Co.
Sic(:é'{l)ea coils for Roberts' cireuit; F. . Sickles

Sickles coils for Craig reflex; F. W. Sickles Co
Sitver coupling unit; Silver-Narshall, Ine
Silver oscillator coupler; Silver-Marsball, Ine
i nterchangegbie coils; Silver-Marshall, Ine.
Simpler DX tuner; Simplex Radio Co.
Simpler rariecoupler; Simplex Radio Co.
Oscillating evil; Sypher Mig

Tuning Coil: Sypher Mig. Co

VARIABLE CONDENSERS
“R. P. C." rariable condenser; Radio Products

Co.
“‘Rathbun” comndensers; Rathbun Mig. Co.. The.
Samson uniform-frequéncy condenger; Bamson
Electrie Co.
Sl‘f{\l;l'l_i apiral cam condenser; Signal Eleetrie
Silver compensating condenser; Silver-Marshull

Ine
Silver low-loss condenser; Silyer-Marshall, Ine
WIRE

Loop, Litz: and colton covered wires; Ross
Antenna Co

N

\ DOUBLE PURPCGSE UNIT

Name of instrument: Combination grid-
leak and condenser.

Description: In this unit the qualities of
resistance and capacity arc com-
bined to produce a small inter-
changeable unit that will serve in
place of the usual grid-leak and con-
lenser in a radio receiv.ng outfit

Usage: In & radio receiver as a grid con-
denser and grid-leak for the detector
cireuit

Outstanding features: Simplicity of design
Compact. Interchangeable,

Malker: Daven Radio Corp.

Al apparatus advertised in this magazine has been tested and approved by PopULAR RaDIO LABORATORY __ Page 393

] ;. hE-

*BRACH ARRESTER

your radio set to damage unless a
highly sensitive arrester is used.

For over 20 years noted engineers have insisted
on Brach Arresters for protecting railway signal
systems and radio instruments because they
have found them to be the most sensitive, the
most reliable arresters obtainable.

Today every Brach Arrester is backed by a $100
guarantee.. Play safe! Accept no substitutes.
Insist on a Brach.

Listed By National Board of Fire

Underwriters Under Reexamination Service

OTHER BRACH RADIO PRODUCTS

Complete Aerial Outfits
Shockproof Radio Plugs
Extension Cord Connectors
Brach-Stats, Solderall
Electric Soldering Irons

L.S. BRACH Mfg. Co.

Newark, N. J.

wwWWwW americanradiohistorv com
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National eoil and variahle condenser of the
Antenna Tuning Unit, coupling colls
and var|uble condenser of the tor

Tuning 7nit. 822 50
1 Jefferson concertone transformer 6.00
1 Thordarson flter choke 5.00
1 Tobe condenser. 4 mid 3.75
! Sangamo fixed condenser. .002 mfd .50
1 S8angumo fixed condenser, 006 mfd.. .85
1 X-L variodenser. Lype 1.00
3 L.vneh double-resistance mountings 1.50
2 Tobe condensers, .1 mfd 1.40
3 Lyneh metalllzed resistora, .| meg 2.25
5 Benjamun UX rockets. 3.75
1 Lynch metallized resistor, .5 megohms. . 50
1 Lynch metalllzed resistor. 6§ megohms. .50

IMPROVED RAYTHEON POWER-PACK

1 Ra¥theon tube § 6.00
1 Dongun transformer, No. 509 7.00
? Dongan choke cotls, No. 514. 10.00

Condenser Corporation combination con-

denser, 2 units of .1 mfd. each 1.25

1 Condcnser Corporatlon multiple eonden-

acr, fiveunitgol 2, 2.8, 1 and Y4 mitd.
respectively ”. 12.00
Alrgap socket . .15
Bradleyohm No. 10—10,000 ohms. 2.00
Bradleyohm No. 25—250.000 ohms. 2.00
Bradleyunit pesistance. 7,500 75

Electrad resistance mounting ) .25

o o bt Bt 1t Bt

Hardwood base .35
Composition binding posi strip. 25
Puir small brass bruckets. .10
Total $42.70
COCKADAY 1.C-26 KIT

1 General Radlo variomater. with rheostat
knob. $5.30

1 Genersl Radio rheostat, type. with rheo-
rtat knob 2.25
1 Preclslon Octaform coll 5.50

KIT SERVICE CO,

Lyoch mecallized resistors. .025 mexohms:

and .09 megohms. £1.50
! Brach-stat. with mounting... 1.00
1 Frost Gem-Jur. .25
1 Carter Battery awiteh .85
2 Tatt brackets. 2.00
1 Sangamo fixed condenser. .005 mrd. with
grid leak clips. . 50
2 Small brass hrackets. .20
1 Antenna connection block 15
1 Battery connection block 25
1 Decorated bakelite panel, 8 by 221inches.. 7. 50
1 Corbett genuine wilnut cabinet 15.00
TOURswmmm pyeeepy v 7 s £78.50

—

B —

tgmede OOl A=

An;l;lig speclal double unit condenser No.

.25
Micamold fixed condenser, 00015 mid 35
Micamold fixed condenser, 00025 mfd. 35
Daven resisto-couplera .1 mrd. condenser
coheealed In base 3.00
Amertran DeLuxe transformer. first stuge. 10.00
Bradleyieak. 4 to 10 meg 1.85
Bradleyvunits. i megohm. 2.25
Bradleyunit, }4 megohm 75
Amperites No. la. 3.30
Amperite No. 112 1.10
Benjamin rockets. 5.00
Carter gingle-cireuit jack T
Carter Jack switches. 2.00
EbY binding posts. 1.20
Fynur vernter dial. 3.50
Universal decorated panel. 8x22 inches .. 7.50
Blueprints. . 1.00
Small brass brackets
Antenna connection. 1x2 inches. .
Battery connection block. . 1.75
Large brass brackets.
Solid wWalnut Cabinet. 15.00
Total. .8§79.90

209 Centre Street

The Kit Service Company has purchased the kit
N{I businesy of Lthe Precisdlon Coll Co.. Ine.
are guarantecd In workmanship and material

Al kltz flepn

- e
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METRALIGN

(STRAIGHT LINE
TUNING)

METRALIGN SLT is the only condenser that eliminates the
tuning faults of old type condensers by evenly distributing and
spreading out all stations, no matter on what wave length——low,
intermediate or high-—over the entire dial, so that the stations
you want can be easily and quickly tuned in without jamming or

SLT

interference.

FREE We have prepared a very useful booklet. written in evervday language. covering
everything you wint to know about condensers. 1t's FREE—W.|te for it.

GENERAL INSTRUMENT CORP.

Manufacturers of ““Bureau of Standards™ Variable Primary Condensers
NEW YORK CITY

477 BROADWAY,

Makes Any Set a New Set—In 15 Minutes

I Unsg_l"amble Those Stations!

How often have you
wished you could un-
scramble that station
mixup when you
wanted to get a par-
ticular program?
There is only one way
to do it.

For the old condensers
in your set substitute

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

______ e
The Improved

BROWNING-DRAKE

l Quts
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Name of instrument:

Description:

Owlstanding fealures: Efficiency.

A WORTHY SLF CONDENSER

Straight-line-fre-
quency vartable condenser.

This instrument is con-
strueted with specially designed rotor
and stator plates for producing
straight-line-frequency tuning. In
other words, the capaeity is varied at
such a rate that frequency change is
uniform at either end and throughout
the divisions of the dial. This
eliminates crowding of the various
stations that are transmitting on the
higher frequencies as is usual with an
ordinary straight-line-capacity con-
denser. The instrument is furnished
with metal-end plates and genuine
¢lear hakelite insulation. The shaft
has an adjustahle tension for obtain-
ing the proper smoothness of opera-
tion without having the rotor slip
during tuning.

Usage: In any radio-frequency circuit for

tuning

Novel,
compact design.  Straight-line-fre-
quency tuning. Elimination of
crowding of high frequency stations
on the dial.

Maker: Davidson Radio Corp.

ANOTHER TUNING UNIT

Name of instrumenl: Three-cirenit tuner

coil .

Description: This unit, whiech contains

three sets of coils, is mounted on two
bakelite rings that in turn carry the
two fixed coils and the signal rotating
tickler coil. The windings thernselves
are supported on glass rods that run
from one set of bakelite rings aeross to
the other bakelite rings. Terminals
are brought out to binding posts for
the three sets of winding, making six
terminals in all. The lower set is the
primary, the middle one is the sec-
ondary and the top rotating winding
1s the tickler

Usage: In a three-cireunit tuner as coupling

inductances.

tanding features: Compact design.
Efficient type of winding. Neat ap-
pearance. Easy to operate.

i Maker: Bruno Radio Corp.
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“Plug-In B”

THE SM type 650-B “Plug-In B" has the highest
power output of any commercial supply set. This
is the only type that will supply 300 volts with sufhcient
current to operate not only the UX-210 power amplifier
but a whole receiver as well—"A"”, “B” and "C”
power to an entire receiver including power amplifier
stage. This is because of its generous design and the
absolutely new Clough filter principle that leaves no
trace of hum with the best of amplifiers. Combletelv
assembled and wired $39.50.

The 220 and 221
Audio Transformers

A SHIELDED RADIO-FREQUENCY COIL

Name of instrument: Radio-frequency
transformer.
Description: 'The coils in this unit are small

Unconditionally guaranteed to give truthful and
life-like reproduction—or your money back. Big
husky—solid, they usher in a new principle in audio

in diameter and are wound with bare .y = . o : ] P
wire on a slotted eylindrical form. Plug-In B equipment—the falling high frequency characteristic
This construction makes it possible to that means no hiss or noise—and quality that is really
manufacture a coil of uniform in- a revelation. The 220 Audio and 221 Output Trans-
ductance and uniform distributed formers are designed for the new power tubes as well

capacity. The metal shield, which is
in the form of a rectangular box, is
spaced sufficiently from the coil itself
to reduce any currents to a minimum
and at the same timne to produce full |
electrostatic shielding.

Usage: In a radio-frequency circuit as an
interstage coupling device.

Ouistanding features: High L/R. Com-
pletely shielded. Neat appearance. |

Maker: Cribhen Radio Corp. |

as present day tubes. And remember these trans-
formers are unconditionally guaranteed to give satis-
faction and they will be found to be a marvelous im-
provement in any set in which they may be installed.
Price $6.c0.

631 Stage Shield

The SM type 631 stage shield is in an aluminum
case 7% x5 x 334 inches pierced for a condenser,
coil socket, tube socket, choke, bypass condenser and
lead wires. It opens at the bottom allowing easy

230 and 221 wiring, yet the top seals it tightly from outside inter-
| ference. A unit that will allow you to keep in step
| with the latest engineering design of individual stage

shielding. Price $2.00.

““The Secret of Quality”’

This booklet contains laboratory data never
before available even to many manufacturers. It

Nawme of instrument: SLF condenser is the only authoritative treatise on all types of
Descriptior:: In this instrument, the rotor audio amplification, written in non-technical
plates, which are cut inn special cross- Stage Shield language, ever published. 1oc is the price of
section to provide straight-line-fre- tage ohie this g6 page book. Ask your dealer for a copy.
queney tuning, are mounted on a
shaft with a single bearing. The
stator plates are mounted on a block
of isolantite, whieh is known for its

high efliciency as an insulating mate-
HER R STLVER-MARSHALL, Inc
and the efficiency from an electrical 9 .
standpoint is high. Both terminals |

are brought out to soldering lugs.
Usage: In any radio-frequency circuit for 844 WeSt JaCkSOIl B].Vd.
producing straight-line-frequency tun-
CHICAGO, U. S. A.

NOVEL CONDENSER DESIGN

ng. )
Outstanding features:  Compact design.

High efficiency. Ease of mounting on

panel. Straight-line-frequency cir-

cuits of metal eannot corrode.
e S mea] oot ek SRR s T TR e
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POWER AMPLIFICATION

and

B-SUPPLY
From the A. C. LINE

Force a car up a steep hill and the
engine knecks. Foree a radio set
and the quality beeomes ragged and
the reproduction distorted.

Faithful reproduction of the
deeper bass tones requires a con-
siderable expenditure of electrical
energy,—more, in fact, than the
vacuum tube of the average receiver
can handle.

A power amplifier built with
Thordarson transformers  and
chokes uses larger eapacity tubes
and reproduces the heavier, more
vibrant tones with undistorted qual-
ity and volume.

Operates from the light circuit

B-supply for entire receiver

No controls. Requires no ad-
Justment

Uses larger capacity tubes

TRANSFORMER R-198 supplies
500 V. plate and 714 V. filament
for UX 210 tube. Price $12.00

30 Henry Choke R-196, 70 M.A.
capacity for filter circuits. Also
used in Improved Browning-
Drake receiver. Price $5.00

Write for circulars

THORDARSON

ELECTRIC MFG. CO.
5 W. Huron St. Chicago, L.

TiansformerSpecialists Since 1895

WORLD'S OLDEST AND LARGEST
EXCLUSIVE TRANSFORMER MAKERS

Al apparatus advertised in this magazine has been tested and approved by PoPUuLAR RADIO LABORATORY

The obverse of the medal; this original
18 two-and-one-half inches in diameler.
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The reverse; the name of eacn recipient
will be engraved in the space provided.

THE POPULAR RADIO

Medal for Conspicuous Service

'O every radio amateur, to every ama-
teur experimenter and broadecast lis-
tener, who 1s instrumental in alleviating
human suﬁerinﬁ or saving human life,
directly throu? the medium of radio,
recognition will hereafter be extended in
the form of a medal that shall be known
as “The Popular Radic Medal for Con-
spicuous Service.” This medal is unique
within the realms of radio in that it shall
be awarded, not Tor scientific achievement
or invention, but for serviee to humanity .

To insure a fair and unbihsed consideration of
all claims, a Committee of Awards has been ap-
pointed that includes five distinguished citizena
of internstional fame. To assist this Committee
of Awards, an Advisory Committee has been ap-
pointed that numbers among its members some
of the most eminent eitizens of the United States,
including representatives of many of our most dis-
tinguished institutions.

The conditions under which the medal will be

awarded are here specified:

1. The medal shall be known as the Popular
Radio Medal for Conspieuous Service,

2. The meda! shall be awarded, without diserimi-
nation as to sex, age, race, nationality, color or
creed, to those radio amateurs, radio experi-
menters, broadeast listeners and other non-
profeasicnals through whose prompt and effi-
cient action radio is utilized to perform an essen-
tial Eart in the alleviation of human suffering or
in the saving of human life within the terri-
torial confines of the United States and its pos-
sessions, or in the waters thereof.

3. The medal shall be awnrded by a Committee
of Awards that shall not exceed five in num-
ber. No member of this Committee shall be
an employee, officer or stockholder of PoruLAR
Rablo, Ixc., nor shall any sueh employee,
officer or stockholder have a vote in the de-
liberations of the Committee.

4. An advisory Committee, which shall cooperate
with the Committee of Awards and which shall
be particularly charged with the responsibility
of making recommendations for awards of this
medal, shall be made up of men and women who,
because of their interest in the public welfare or
beeause of their conneetion with institutions
that are consecrated to publie scrvice, are in
positions to bring to the attention of the Com-
mittee of Awards the exploits of candidates who
arc within their own special fields of netivity .

. The medal will be awarded for services rendered
sinee Armistice Day, November 11, 1918,

6. Recommendations for awards may be submitted
to the Committee of Awards at any time and
by any person. Every recommendation must
eontain the full name and address of the eandi-
date, together with- a detailed account of the
accomplishment on which the proposed award is
based, and must be aecompanied by corrobora-
tory evidence from persons who have first-hand
knowledge of the e¢ircumstances and whose
statements may be verified to the satisfaction of
the Committee of Awards.

7. The medal will he awarded to as many indi-
viduals as qualify for it and at such times as
the Committee of Awards may authorizse.

8. All considerations not specified herein shall be
left to the diseretion of the Committee of

\\'ﬂl’d!.
All communications to the Commitiee of Awards
mav be addressed to—

=]
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The SecremrK of the Committee of Awards, Poru-
tar Rapio Medal for Conspicuous Service, 8§27
West 43rd Street, New York

The Committee of Awards

Hiram Pency Maxng, President of the American
Radio Relay League.

E.F.W. ALEXANDERSON, Chief Consulling Engineer
of the Radio Corporation of America.

Maior GENERAL CHarLEs McK. Sarrzvan,
Chief Signal Officer of the Army.

ReaR ApwmiraL W. A. MorreTT, Chief of the Bu-
reau of Aevonautica, U, 8. Narvy.

Dr. Joa~ H. FINLEY, publicist and journalist.

Becretary: Dr. E. E. Free, 627 West 43rd Street,

New York.

Advisory Committee

8ENaTOR JameEs W. WapswortH, JR., of New

orx.

Hox. Joan Barton PaYNE, Chairman, American
Red Cross.

AvorrH LEwisoBN, Publiciat.

Jupce Ben B. LiNpsay, of the Juvenile and Family
Court, Denver, Col.

Dr. J. McKEeen ('_‘,A-rrm.l.. Past President, Ameri-
can_Association for the Advancemenl of Science.

Dr. J. H. DeLLiNGER, Past President, Inatitute of
Radio Engineers

FanLey Osgoop, Past President, American Inastilute
of Electrical Engineers.

C. E.Grunsky, Past President, American Sociely of
Civil Engineers.

Dr. DayroN C. MiLLER, President, The American
Physical Society.

W. L. ABBoTT, President, the American Society of
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DOUBLE IMPEDANCE

AUDIO AMPLIFICATION

Broad Patent Issued!!

Look For: ““Licensed Under Hiler Patent No. 1580692"

Quadruples Power Output of Audio Tubes:

Because Grid Currents are Permissible—No Magnetic Coupling

Volume Unlimited—No Tube Blocking:

On Account of Condenser Discharge Thru Inductance

All Frequencies Faithfully Reproduced:
By High Inductances—Ample Capacities

Quality Perfect:

Straight Amplification Curve

Compact Units:
By Means of Figure 8"’ Lamination

Watch for the Announcements of Our Licensees in an Early Issue.

|

IMPORTANT!

This announcement will
clear thesituation on the use
of double impedance audio
amplification, for the sot
and parts manufacturer ean
upon making arrangements
with the Hiler Audio Cor-
poration embody this per-
fect system of audio ampli-
fication in his set or line with-
out fear of unfair competition
or trouhlesomelitigation.

A PRESS COMMENT

{ Philadelphia Record, May 23, 1926)

(%ualit_v and volume without over-
loading, with ordinary tubes, is the ap-
parently impossible accomphshment of
a new audio unit embodying a revolu-
tionary improvement in the impedance
circuit. This invention was demonstrat-
ed and discussed at the convention of
the Radio Manufacturers Association,
held last week in Atlantie City. While
a number of set manufacturers will in-
corporate this principle in their new
set it has also only recently heen de-
cided to let the home-built set maker
use the idea. Arrangements have heen
made whereby complete units will be
available very shortly to the retail
trade.

This refinement in audio amplifiea-
tion was described by 1. E. Hiler,
radio engineer and secretary of the
Irvington Varnish and Insulator Co.,
inventor of the unit, who has heen al-
lowed a patent on it as “double im-
pedance.” In this demonstration he
used five tube neutrodyne with
standard transformers und compared
it with a aimilar set in which had been
substituted his units with the ineor-
porated impedance coils.

The two impedance coils of low D. C.
resistance, and the condenser have
been combined in a unit with four bind-
ing posts, similar to those on a trans-
former, and will be marketed in this
form for the convenience of the set
builder. The two coils are on one lami-
nation, with by-pass iron between them
enabling each coil to aect separately,
without outside magnetic fields. There
is no disturbing of the phase relation
as would oceur if the coils were mag-
netieally eoupled as well ans ecapaeity
coupled.

There is a very interesting exllana-
tion of why this arrangement is better
than anything heretofore suggested. The
basie facts regarding the circuit go into
the prineiples of the charge and dis-
charge of paper condensers, residual
quantities of eleetricity in a condenser
after discharge, method of obtaining
high inductance of the order of 230
henrys with only 20000 ohms D. C.
resistance, and, of course, involve a dis-
cussion of the human ear and its rela-
tion to overtones or harmonics by
which quality is diseernible.

HILER AUDIO CORPORATION

10 ARGYLE TERRACE

IRVINGTON, N. J.

5
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“The Last word in

audio amplification

— ]

rAéME— z2 |

Impedance .- Transformer .- Impedance

THE diagram above will give you some

idea of the very latest step in audio
amplification. This is the outgrowth of
nearly 7 years of experience in working on
proper amplification-—the problem of ‘“‘How
well you can hear.”

Whether you want to get a distant station or one
right around the corner, the main thing is ‘“How
well you can hear.” Today’s broadcasting de-
mands clear, understandable, full-noted music
and voice. All the greatest artists are on the air;
the greatest mentalktous. Wedon’t want to miss
a note or word, nor do we want this music or
these speeches distorted in any way.
You will probably remember the foot-
ball game or the prize fights which were
spoiled for you right in the most exciting
part simply because you couldn’t under-
stand the announcements or they were
so muffled you had to strain to hea.

The Latest Hookup

with over-all amplification greater than two trans-
formers and far superior in quality, no matter
what the type of transformer used. Whatever set
you have, just add this amplifier to your detector
and notice the difference.

Send for Wiring Diagram
A complete working diagram of the above chart
will be sent you for 25c. in stamps or coin. It is
easier to follow than the plainest road map. With
this chart we shall be glad to send you free a copy
of “Amplification Without Distortion,”” a famous
radio book over 300,000 radio fans have found
helpful. It tells the whole story of distortion and
how it can be overcome. In it also is complete
information on the famous line of Acme
products including radio and audio
transformers, amplifying impedance,
the new Acme ‘‘double-free edge cone”
loudspeaker,the new Acme B-eliminator.
Use coupon below for convenience.
Acme Apparatus Company, pioneer
radio and trans-

Acme research work has been confined Birml Gk engi-
to audio amplification and reproduction R'c‘:,’,::‘é‘ﬂ_gm.}’f,ﬂ;‘f’;‘;e‘: ?ee;s and mému-

price $5, and the Acme 2-2 facturers am-
and_here you ﬁnd-the latest re§ult._ An Pplifying impedan;'-'prm‘ ‘ ’
audio amplifier using the combination of $. Both look alike. yet bridge, Mass., U.
. . both serve a separate purpose.
impedance and transformer coupling Younced them both. S. A ]

- ---.—“!———o_—l—_h—

ACME

~Jor amplification

ACME APPARATUS CO.
Lept. C-14, Cambridge, Mass.

Gentiemen:

Distortion.”

. U SN G S Gy E—
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Enclosed find 25¢. (stamps) (coin) for which please send
me full diagram as shown above and a copy of “Amplification without
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On June 8 and 9, the fourth Annual
Convention of the Crosley Distributors
was held in Cincinnati.

Powel Crosley, Jr., announced the
most startling line of radio receiving
sets in the history of the industry.

Every lover of radio is urged to get
the story from his nearest Crosley
dealer immediately.

RA=DPD 16O

Better-Costs Less
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INGHaWirewirsible
. TO MAR THE BEAUTY OF THE ROOM

IN GENUINE MAHOGANY

A A LY
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JNew and Improved

ESHMAN /250
R TERPIE '

A (T

Over 300,000 of these wonder sets are spreading happiness, education and con-
tentment in homes all over the world.

With the Freshma}n Masterpiece you get everything the most discriminating
person could possibly demand from a radio receiver—greater distance, better
tone, ample volume and, what’s more, it is very easy to operate.

Sol’t_ii Serviced and Installed by Authorized Freshman Dealers only,
Write for 24 page booklet illustrating and describing our entire line.

CHAS. FRESHMAN CO., INC., Freshman Building, New York

2626 Washington BT\'fd-, Chicago
_\ Prica slichtly highar Denver and West.

- s
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