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“VWhen cMarconi heard
AERIOLA GRAND

“IT comes closest to the dream 1 had when 1 first
caught the vision of radio’s vast possibilities.
It brings the world of music, news and education
into the home, fresh from the human voice. It
solves the problem of loneliness and isolation.

“The Aeriola Grand is at present the supreme
achievement in designing and constructing
receiving scts for the home—a product of the
research systematically conducted by scientists

in the laboratories that constitute part of the
R C A organization.”

The Importance of the
Symbol R C A

RUDE radio apparatus of a

kind can be made even by
embryonic organizations. But
the vitally important inven-
tions that have made radio
the possession of every man.
woman and child are those
protected by patents owned by
the Radio Corporation of
America and developed as the
result of costly research con-
ducted in the engincering
laboratories of the Radio
Corporation of America.

The name plate of a Radio Set is
all-important in the purchase of
radio apparatus. Ifit bears the letters
“R C A” the public and the dealer
are assured that at the time of its
introduction itisthehighest expres-
sion of the advancing art of radio.

135 Broadway

New York City Chicago. 111

o W\ :
diok Corporation
,/M\Rm5§%
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In tone quality, in simplicity of manip-
ulation the Aeriola Grand is unrivalled.
A child can snap the switch and move
the single lever that tunes the Aeriola
Grand and floods a room with song and
speech from the broadcasting station.

Any R C A dealer will
be pleased to show
vou the Aeriola
Grand and 1o let
you judge its
wonderfud tone
quality for your-
self.  There
isan RC A
set for every
prerse—Drices
range from
$18 to $350.

Aeriola Grand

with stand
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The Superlative Loud Speaker

Photo by Paul Thomnson

! It was with great plessure that I heard your
| Bel Canto loud speaker, the other day. The clarity and

volume of tone transmitted, and particularly the absence
! of sound distortion make it & remarkable device.

¥hile listening to different redio stetions,
gome of them far awey, I heard music and lectures with
surprising distinotness, and the reproduction of Victor
records sounded to me as if' the performance were teking

J e |

place in the same room,

You are indeed to be congratuleted upon your

ingenious invention,
Truly yours,

ERE, at last, is the perfect loud
speaker — the *Bel-Canto. - Not. sim-

ply “another”, loud . speaker, but an
entirely new instrument, endorsed for its re-
markable volume and beauty of tone by one of
the world’s greatest musicians—Paderewski.
The Bel-Canto reproduces * perfectly and
without distortion, and, unlike other loud

~ speakers, it disperses the sound in !/ direc-

tions, filling the entire room.

The Bel-Canto is a thirg of beauty, sturdily
constructed and “handsomely - finished- in dull
lacquer. It comes fully equipped with a spe-
cial, extra-sensitive, imported, loud-speaking
phone, silk-covered cord, and-hard rubber plug
—all ready to attach to your set. There are

_no ‘“‘extras” 'to buy.

Bel-Canto Corporation, 417

The Bel-Canto is constructed of reeds and
brass in strict conformity to every known
principle of acoustics. - -The sound ‘is purified
in a specially constructed chamber before
being conducted through the reed amplifying
tube to a brass resounding chamber. The
result is a tone of such clarity and mellowness
as to surpass any other amplifying device on
the market—even those selling at $100 or
more. - Yet the price of the complete Bel-
Canto is only $30. ]

Ask to hear the Bel-Canto at your dealer’s:
If your dealer has not yet stocked the Bel-
Canto, we will forward you the complete
instrument prepaid on receipt of -check or
money order for $30.

East 34th Street, New York

Jobbers and Dealers—write for our proposition

e o WA M elicantadiohistorn.com
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Announcing

the completion of our
fine new factory at
Richmond Hill, New
York. For the first
time, Grebe produc-
tion soon will equal
the demand.
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A PAGE WITH THE EDITOR

\VITH this number Popurar Rapio cele-
brates the completion of Volume 1 by
adding 4 pages more—an increase of 20 pages
over our first number. Yet the price remains
at only 15 cents,
* %

“Certain of my friends say that the article

There Are No Ether IWaves was not written in

Dr. Steinmetz’s style and do not believe it is
authentic,” writes Dr. LLeo B. Arnold of Los
Angeles.  The Editor is glad to assure Dr.

Arnold that not only is this article ahsolutely
authentic— (the original manuscript reached us
exactly as Dr. Steinmetz dictated it)—but
also the same assurance can be given about
every article that appears in this magazine. If
anyone doubts Dr. Steinmetz’s personal interest
in the article, the Editor 1s reproducing on this
page for his benefit a facsimile reproduction
of Dr. Steinmetz's promise to write another
article for us on the same theme—written in
pencil in the good doctor’s own original hiero-
glyphics. Read it yourself!

* ¥k

Trose of our readers who have derived both
pleasure and profit in the excellent articles by

.2

”b% 2% r/z/u
ﬂ/&ﬁ/f/wf//},«
Vol
/D?/A}"/

Society, the American Soctety of Agronomy
and numerous other learned institutions.
* %

Tne flood of requests ifor back numbers of
Porviak Rabnio emphasizes the wisdom of sub-
scribing by the year instead of depending upon
the newsstand tor your copy. In most cases
the local newsdealer had complctel\ sold out
his copies—a condition that is gratifying to
the Editor, of course, but disappointing to the

prospective buyer.  Ask your newsdealer to
reserve your copy for you.
%

Whuo are the world's greatest living radio
experts?  Who are contributing most to the
development of the radio art?  From which
great scientists and inventors do the readers of
Porurar Rapio most want to hear? The Editor
asks the question not through idle curiosity ; he
wants to publish articles by these scientists in
this magazine. Among the distinguished radio
experts who either have contributed to our
pages already or who have contracted to are
General Squier, Dr. De Forest, Tesla, Maxim,
Senator Marconi, Prof. Pupin, Dr. Steinmetz,

L sy, :/’ﬁmo/h N LT SNy
/’7"&‘4’/*///9’” t e 1} Ry P

Gtz g ot B G g

//c)y(-//Zy

PG P G Frp b )ik

Dr. E. E. Free will be glad to learn that the
author is now a member of our editorial staff—
a fact that will insure not only a continuance
of his writings, but also his collaboration in
the preparation of other features as well. Dr.
Free holds a degree in chemistry from Cornell
University and a Ph.D. in biology from Johns
Hopkins. Most of his life has been devoted
to scientific research work; incidentally he has
served as a university professor, as a scientist
in the U. S. Department of Agriculture, as a
consulting chemical engineer, and during the
War as a Major in the Chemical Warfare Ser-
vice. Dr. Free is a Fellow of the American
Association for the Advancement of Science,
a member of the American Chemical Society,
the American Institute of Mining and Metal-
lurgical Engineers, the Association of Amer-
ican Geographers, the Amencan Ecological

e 70 by A

7
7,

Hogan, Prof. Morecroft, Hammond, and many
others.

Whom would you like to see added to this
great list?
* * *

As this issue of PoruLar Rapio is being
made up, the railroad strike is assuming
menacing proportions and threatens to inter-
fere with the distribution of the magazine. In
order to avoid disappointing our readers, we
are going to press a week earlier than schedule
—imerely on the chance that this foresight may

insure the deliveries of the magazine on tume.
.

Editor, PoruLArR RabpIO

www americanradiohistorv com
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|s-P-2 RECEIVER
A Remarkable
“Refinement inRadio~

The S-P-2 Receiver is offered, at a list price of $85, as the most remarkable VALUE and
QUALITY achievement in the history of radio,

This Receiver has heen developed by our own experts with a view to furnishing a complete
Recewver of radio-telephone and radio-telegraph signals over a wavelength range of from 180 to
650 meters, using three tubes, viz.: detector, one stage of radio frequency amplification and one
stage of audio frequency amplification.

WITH THIS ASTONISHING RESULT, that the volume of signal received is TOUIVA-
LENT TO THAT OF ANY REGENERATIVE CIRCUIT RECEIVER, DETECTOR AND
TWO-STAGE AUDIO FREQUENCY AMPLIFIER ON THE MARKET TODAY, the S-P-2
in price comparison offering one to two times GREATER VALULEL.

In emphasizing REMARKABLE REFINEMENT, we claim for the S.-P-2 a TONE
QUALITY of distinct class. The great “evil” of radio (harsh and distressing foreign noises)
has been wonderfully overcome in the amazing manner in which the S-P-2 PRACTICALLY
ELIMINATES all atmospheric disturbances, commonly known as static, and also such interfer-
ences as received from loca! power stations, arcing commutators, street cars, rumbling traffic, etc.

The S-P-2 accomplishes the exit of the day of blatant and aggravating “noise” in radio
reception, It brings the QUALITY in music and in all instrumental and vocal signals that
is now universally desired and demanded.

The S-P-2 Receiver is also especially ‘designed for the reception of long distance and weak
signals. In thorough tests, using a single wire antenna 40 feet long and approximately 20 feet
above ground, the entire broadcasting programs of Newark, N. J.; Schenectady, N. Y.:
Atlanta, Ga.; Detroit, Mich., and Kansas City, were received nightly in Pittshurgh, Pa.—and
during the midsummer, supposedly poor receiving months, This reception was duplicated when
using four wires strung along the ceiling of a one-story building. In the most severe tests,
interference from static was not noticeable.

Tt is the unreserved opinion of every expert who has observed the S-D-2 that this Receiver
is the marvelous advancement for which the radio world has been intently seeking.

DEALERS: Write for Catalog 1014

PITTSBURGH RADIO SUPPLY HOUSE
Bell Telephone, Grant 3632 963 Liberty Avenue, Pittsburgh, Pa.

www americanradiohistorv com


www.americanradiohistory.com

LB

Puttmg th howler to sleep

’I'7HERE S more than one “howler”
to put to sleep these days. Your
radio set can put on the greatest squall-
ing and howling demonstration you
ever dreamed of. The surest way to
stop this howling and keep it peaceful
is to add an Acme Audio Frequency
Amplifying Transformer.

Most any ampllfymg transformer
can magnify the incoming sounds but
it also amplifies the howling and dis-
tortion of stray fields in the
circuit. Acme Transform-
ers with their specially
constructed iron cores and
coils eliminate this disagree-
able feature—and it only
takes five dollars to buy
one.

Acme assures your re-
ceiving a large volume of v _l
sound that possesses the ,_ . Amp

Type A-2 3
lifying Transformer
Price $5 (East of Rocky Mts.)

natural tones so lacking in the ordi-
nary receiving set. Then, too, you
will want the Acme Radio Frequency
Transformer which costs the same
as the Acme Audio Frequency Trans-
former. It can be used on both crystal
detector and vacuum tube sets. It
greatly increases the range of either.

You can buy either transformer at
your nearest radio store or write the
Acme Apparatus Company
(pioneer transformer and
radio engineers and man-
ufacturers), Cambridge,
Massachusetts, U. S. A.
(New York Sales Office, 1270
Broadway.) Ask also for
interesting and instructive
booklet on the use and
operation of amplifying
transformers.

ACME

Jor amplification

]
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The COMING USE OF SHORT WAVELENGTHS

“It has been shown for the first time that clectric waves of the
order of 15 to 20 wmeters in length are quite capable of providing a
good and reliable point to point directional service over quite con-
siderable ranges.

“I'n these days of broadcasting it mav still be very useful to have
a practicallv new system which will be to a very large degree secret,
when compared to the usual kind of radio.”

www americanradiohistorv com
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From a nhotogruphmadc forlopu.m RaADnIO
A POST THAT LISTENS IN ON EUROPE
On this gtant loop—a part of the aerial system atop the offices of the New York Times.

—are received daily about 5000 words of news itewms from the radio stations at

Bordeauy, France (LY, 23,200 meters), Hanover, Germany (OUI, 14,500 meters),

Nauen, Germany (POZ, 12,000 meters), and Leaficlds, England (GBL, 12,300 and
8,750 meters).

www americanradiohistorv com
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VoruMme II

The Battle 1n

NuMBER 1

the Air Lanes

A HERETOFORE UNWRITTEN CHAPTER OF AMERICAN HISTORY

This article gives an intimate glimpse behind the scenes of the greatest

war in all history. Oite of the most dramatic and vital phases of that

war was the fight for the Public Opinion of the allied, the neutral and

the enemy nations—a fight which developed in a colossal struggle that

reached to the farthermost ends of the carth, and much of which is

here revealed for the first time. And in this struggle the commanding
and the decisive réle was played by the radio.—EDITOR

By GEORGE CREEL

OTHING is more amusing than to
watch science make fools of politi-
cians. Even today, while certain Sen-
ators are jealously guarding America’s
“detached and- distant situation,” and
thinking of the United States in terms of
Chinese walls, the radio has made Europe
and the Orient our next door neighbors—
almost to the extent of gossiping over
the back fence.

Fast steamships marked the end of
national isolation; cables pushed the good
work still further along. But it has re-
mained for radio to smash the supersti-
tion until there is not enough of it left
to take up with blotting paper. Right
now our communication with every for-
eign government is easy and direct, and
with the thousand and one advances that
are constantly being made, it will event-
ually be as simple to communicate with a
country half way around the globe as to
telephone from one country farm to
another.

It is impossible to overstate the changes

that radio is going to work in the whole
scheme of international relationship.
World trade, of course, will be revolu-
tionizéd by the instancy and cheapness of
wireless. But even this obvious gain is
infinitely less important than other gains
too great to be measured in money. Be-
fore science has finished with radio it will
have wiped out boundary lines as far as
the thought and friendship and under-
standing of peoples are concerned.

Today, while their governments bicker
at “conferences,” the radio amateurs of
Europe are talking one to the other, es-
tablishing contacts that will grow and
grow until there is an end to these petty
social hates that are bred and fostered in
misinformation and misunderstanding.
“How could I hate him if I knew him?”
is as true now as when Sidney Smith ut-
tered the words.

Already there are signs of the coming
revolution. Study your newspaper these
days and you will notice a vast increase in
the amount of foreign news. If you were

3
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to see a European or Oriental daily, you
would, in turn, observe an amazing im-
provement in the number and length of
news items about the United States.
Radio is almost entirely responsible for
the change. The high cost of cable tolls
is no longer a barrier against the ex-
change of news, and the lower rates of
radio are commencing to infuse the great
press associations with new energy and
ambition.

Never doubt that this is not going to
exert a powerful influence on interna-
tional relations. When the citizens them-
sclves know day by day what the citizens
of another country are doing and think-
ing and saying, politicians will have a
sad time attempting to play on ignorances
and outworn hates. News—not propa-
ganda, but real news—is about the best
binder that the human family has ever
developed. We proved it during the war
and we proved it by radio.

Much of the war work of radio is well
known. Its varied and important em-
ployment by the military and naval estab-
lishments has been completely disclosed,
and the miracle of it all is now
commonplace. An even larger use of
wireless, lowever, is little under-
stood. In the fight for “the ver-
dict of mankind”—propaganda, to use
the hackneyed word—America put her
chief dependence on radio, finally reach-
ing a peak of operation that used the
air lanes of the whole world, reaching
every country on the globe with the
American message. Germany’s collapse
was moral as well as physical, and in this
disintegration of enemy morale, radio
was the principal and the determining
factor.

It was in recognition of Public Opin-
ion as a major force that the Great War
differed most essentially from all previ-
ous conflicts. The trial of strength was
not only between massed bodies of armed
men but between opposed ideals; moral
verdicts took on all the value of military
decisions.  Other wars went no deeper
than the physical aspects, but German

Kultur raised issues that had to be fought
out in the hearts and minds of people as
well as on the actual firing-line. This was
the fight that the Committee on Public
Information was called upon to make.

The domestic task was simple com-
pared with the undertaking that faced the
Committee when it turned from the
United States to wage the battle for
world opinion. It was not only that the
people of the Allied Powers had to be
strengthened with a message of en-
couragement, but there was the moral
verdict of the neutral nations to be won
and the stubborn problem of reaching the
deluded soldiers and civilians of ‘the
Central Powers with the truths of the
war.

It was a task that looked almost hope-
less. The United States alone of the
great nations of the world had never en-
gaged in propaganda. For years pre-
ceding the war Germany had been secretly
building a vast publicity machine in every
corner of the earth, designed to over-
whelm all foreign peoples with pictures
of Germany’s vast power, her over-
whelming pre-eminence in industry, com-
merce and the arts. German agents, care-
fully selected from among her journalists
and authors, neglected no opportunities
for presenting Germany’s case to readers
of every language, and her commercial
firms linked a propaganda of liberal
credits with this newspaper campaign
throughout the world.

Great Britain, through Reuter’s news
agency, likewise conducted a governmen-
tal propaganda. France had official con-
nection with the Havas Agency. Both
England and France, through ownership
or liberal subsidy of certain great cable
arteries, had long been able to direct cur-
rents of public opinion in channels favor-
able to themselves.  Other nations had

publicity machines of varying types.

America controlled no cables, manipu-
lated no press associations, operated no
propaganda machinery of any kind. We
were and always had been dependent
upon foreign press agencies for inter-
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U. 8. Navy, Official

THE NAVAL RADIO STATION THAT LED AMERICA'S FORCES OF
PUBLICITY INTO CHINA

From ‘San Dicgo was sent America’s war message to the Orient—by way of Pearl

Harbor and the Philippines.

The military value of radio in dissenunaiing news of

America’s war activities was “worth more than a wmillion soldiers”

course with the world. The volume of
information that went from our shores
was comparatively small; after it had
been filtered in London or Paris it grew
smaller and smaller until it amounted to
mere “flashes” when it reached a far
country. Strangely enough, we were at
once the bhest-known and the least-known
people in the world. There was no cor-
ner of the globe in which America was
not a familiar word, but as to our aims,
our ideals, our social and industrial prog-

ress, our struggles and our achievements,
there were the most absolute and dis-
heartening misunderstandings and mis-
conceptions.  For instance, when some
“gun-men”’ were executed in New York,
papers in South America actually printed
accounts that told of an admission fee
being charged, with Governor Whitman
taking tickets at the door!

The Germans projected themselves into
this situation with vigor and decision.
From the first, Berlin had an exact ap-
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Brown Bros,
HE DIRECTED AMERICA’'S FIGHT IN
THE ETHER FOR “THE VERDICT
OF MANKIND”

To a remarkable degree George Creel was in a
position to see—and did see—the urgent need of
presenting America’s purposes in the war to the
peoples of the world and of counteracting Ger-
many’s intensive and ruthless fropaganda. In
this article he reveals for the first time to what
an amasing extent we relied upon, as our chief
weapon in combating these forces, the most
far-reaching and pou;rful of agencies—the
radio.

preciation of the military value of public
opinion, and poured out millions in its en-
deavor to win or else to corrupt it. It is
impossible even to estimate the amount
of money spent on propaganda by the Ger-
mans.  Russians competent to judge
assured us that the agents of Berlin spent
$500,000,000 in that country alone, and
their expenditures in Spain were esti-
mated at $60,000,000. Close to $5,000,-
000 went to Bolo Pasha for the cor-
ruption of the Paris press, and the sums
spent in Mexico ran high into the
millions. I knew that they owned
or subsidized dailies in most of the
important cities of Spain, South

America, the Orient, Scandinavia,
Switzerland and Holland; that their
publications, issued in every language,
ran from costly brochures to the
most expensive books and albums; that
they thought nothing of paying $25,000
for a hole-in-the-wall picture house, and
that in every large city in every country
their  blackmailers and bribe-givers
swarmed like carrion crows.

Their propaganda, while playing upon
different points of prejudice in various
countries, was much the same in all
countries. As an initial proposition Am-
erica’s military strength was derided. By
no possibility could the United States raise
or train an army, and if, by some miracle
this did happen, the army could not be
transported. America was a fat, loblolly
nation, lacking courage, equipment, and
ships. Working away from this pleasing
premise, Americans were described as a
nation of dollar-grabbers, devoid of
ideals, and inordinate in their ambitions.

Our war with Mexico was played up
as a cold-blooded, evil conquest and our
struggle with Spain was painted as an
effort of our financial masters to enter
upon dreams of world imperialism.
Cuba, the Philippines and Porto Rico
were pitied as “America’s slave nations;”
Pershing’s expedition to Mexico was de-
clared to be the start of a war of conquest
that we were later forced to relinquish
because our ‘“‘cowardice” shrank before
the “dauntless” courage of Carranza.
The Colorado coal strike, the Lawrence
strike and the Paterson strikes were
all treated in the utmost detail to
prove America’s “system of wage-
slavery;” pictures were drawn of tre-
mendous wealth on the one hand and
peonage on the other; lynchings were
exaggerated until it was made to appear
that almost every tree in America was
used for purposes of execution, and we
were charged in every conceivable form
and fashion with being the secret partner
of one or the other of the Allies in com-
mercial plans to control the trade of the
world,
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Where there was French sentiment,
America was set down as “the secret
partner of England.” Where English
sentiment prevailed, we were the “secret
partner of I‘rance;” and where Italian
sentiment obtained, America, England
and France were assumed to be in a plot
to destroy Italy.

In Spain every effort was made to re-
vive the prejudices and passions of 1898,
and the pro-German press ran daily lies
in proof of “Yankee contempt for the
Spaniard.” One falsehood was that a
favorite American recruiting slogan was:
“LEnlist for the War! Remember the
Maine and Spain.”

When we first set about the creation of
a news machinery to carry American
facts to the world a natural reliance was
placed upon cables—the one established
medium for international communication.

The cables, however, were virtually all
foreign owned. The cable rates were
prohibitive; what was even more con-
clusive, all of them were so overburdened
as to endanger vital war business by their
delays. Forced to look in some other
direction, our eyes fell upon the wireless,
taken over by the navy some time before
and lying idle for a good part of the time.
Without more ado, we put our problem
before the Secretary of the Navy, Mr.
Josephus Daniels, who straightway placed
the wireless stations of the United States
at our disposal, likewise the expert navy
personnel under Captain David Todd.

Offices were taken in New York, a news
force was gathered and in September,
1917, the “Compub” (as its code address
soon advertised it to the world) com-
menced business.

The first radio service was from
Tuckerton to the French wireless station
at Lyons. From Lyons by arrangement
with the French government it went to
our office in Paris, and after translation
and distribution to the press of France,
it was relayed to our offices in Switzer-
land, Italy, Spain and Portugal.

The next step in the world dissemina-
tion of news came through arrangements

Brown Bros.

WHERE THE FIRST GUN WAS FIRED

In America’s fight for public opinion the first
propaganda to be sent out by radio was broad-
casted from the station at Tuckerton, New
Jersey. It was relayed via Lyons to Paris.
heartily entered into by the British gov-
ernment. The same wircless report sent
to Lyons was intercepted by navy opera-
tors at the American naval base and was
relayed to London, where the representa-
tives of the Committee received it and
distributed’ it to the English press.
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The Londen office, in turn, relayed the
service to the Committee’s representative
in The Hague for the Dutch press—a
highly important operation in the mach-
inery, as many Dutch papers managed to
get past the German censorship. A
further relay was to our offices in Copen-
hagen and Stockholm for translation and
distribution to the newspapers of Den-
mark, Sweden, and Norway, and here
again, particularly in the case of Copen-
hagen, we had a chance to beat the Ger-
man censors. In Switzerland, too, we
scored heavily against the Germans in the
same fashion. The service also went from
London to Saloniki and other Greek
points, for not only was Greece to be
considered, but it was good ground from
which to shoot into the Balkans.

Our first effort to serve Russia was
by wireless, and after much experimen-
tation under the direction of Captain

Todd we were actually able to
reach the Russian station at Mos-
cow. This service, put into Russia for

the press, for the billboards and even on

=

&

Brown Bros.

the movie screen, was relayed town by
town all the way {rom Petrograd to
Siberia. When the Bolsheviki overthrew
Kerensky, however, one of their first
actions was to grab the wireless stations.
The one at Moscow, either intentionally
or through ignorance, they put out of
operation. The wireless station at
Cracow, in Poland, was inefficient at first,
but towards the last managed to receive,
although sending continued to prove a
failure.

Continued pressure upon the Italian
government finally resulted in wireless
improvements to such a degree that the
station in Rome was able to receive
directly from Tuckerton. This did away
with the necessity of relay from Paris
and enabled the New York office to pour
a daily stream of news straight into Italy,
an immediate contact to which the Italian
press responded enthusiastically.

With Europe accounted for, attention
was next given to South and Central
America. Virtually every South and
Central American country had a wireless

- o |

% Y |

A REMOTE LINK IN UNCLE SAM’S RADIO CHAIN AROUND THE EARTH

Even in such far away outposts as this, at Koko Head in the Hawaiian Islands, the
radio operators were able to serve their country by carrying on her wvaliant fight for
“the verdict of mankind.”
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U. 8. Navy, oml
ONE OF OUR “PORTABLE RADIO SETS”

The “Brooklyn” (shown above), was stationed

at Viadivostok to relay radio messages to Rus-

sie. Captain David Todd (at right), was ')

direct charge of that part of the warfare that

included the use of the naval radio equipment
and personnel.

station and each government agreed in-
stantly to take our news service out of
the air and hand it to the Committee’s
representatives for translation and dis-
tribution. It was not even the case that
dependence had to be placed on the one
wireless leap from Tuckerton, for there
was our high-power station on the Isth-
mus of Panama to act as a relay. Mr.
John Collins, “borrowed” from the Pan-
ama Canal Board, handled Central
America from Darien, broadcasting it for
interception by the wireless stations of
the United Fruit Company.

The next link in the world chain was
the Orient. “Compub” opened a branch
office in San Francisco and commenced
the preparation of a daily service of par-
ticular interest to China, Japan, the
Philippines, and Hawaii. The navy wire-
less station at San Diego flashed this to
Pearl Harbor for. distribution to the
Hawaiian press, and from Pearl Harbor
it was flashed to the Philippines. Our
original theory was that the Chinese and
Japanese stations would receive from
Manila, but owing to many mechanical

i
Harris & Ewing

difficulties it became necessary for our
own station at Guam to take the service
out of the air and put it on the cables to
Shanghai and Tokio. In China the ser-
vice was distributed through a specially
organized chain of newspapers, and in
Japan we worked through the Kokusai
and Nippon Dempo, the two principal
news associations. From Shanghai the
service was relayed to Vladivostok,
where our office gave it Siberian circula-
tion. Distant Australia picked the service
out of the air and used it.

The installation of “Compub’ at Vladi-
vostok, Harbin, Irkutsk, and Omsk in
Siberia enabled us to send a direct Rus-
sian service from the wireless station at
San Francisco.

Immediately upon the signing of the
armistice, orders were given to close every
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division of the Committee on Public In-
formation with the exception of the wire-
less. This exception was due to the di-
lemma in which the press of America
found itself. The four transatlantic cables,
already overburdened, became hopelessly
jammed when an army of newspaper men
commenced to file daily despatches in
Paris for quick transmission.

To meet the situation, Mr. Walter S.
Rogers, director of the Committee's For-
eign Wireless and Cable Service, was
placed unreservedly at the disposal of the
correspondents, and directed to find a
“way out.” As a first measure to lighten
the cable load, the committee agreed to
radio to the United States all formal
statements, speeches of the President, and
other like matter requiring textual send-
ing, and to make simultaneous delivery in
New York to the press associations.

A second step was in the direction of
aid to individual correspondents. The
Navy, in charge of the wireless, was for-
bidden by law to charge tolls, nor could

it even receive private messages; but in
view of the importance of giving the
American public all possible news of the
peace deliberations, it was agreed that
the Committee on Public Information
might undertake the delivery of the
matter to the American press.

After many negotiations the French
government and the United States navy
entered into an arrangement through
which the Conumittee was able to offer
thirty-five hundred words daily on the
wireless, absolutely free of charge, to the
American correspondents in Paris.

Such, then, was radio’s war record in
the fight for the “verdict of mankind,”
in which, as a well-known statesman ex-
pressed it, “it was worth more than a
million soldiers.” The Allies were given
new courage and hope, Central and South
America were brought into the war on
America’s side, the neutrality of other
countries changed from suspicion to
friendship, and the German morale was
steadily sapped and eventually destroyed.

R — oo e py

Keystor.e View Co.

RADIO LOOK-OUTS AGAINST ENEMY SUBMARINES

Day and night these vigilant sentinels listened in at Lands End, England, for com-

munications between German and Austrian naval vessels.

Only the records of the

government will reveal the invaluable service they rendered.
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From a photograph made for I'0OrurLar Rapio

A LIVE NEWS STORY IN THE AIR

The newspaper of the near future will not depend solely upon wires for collecting
its information. Today stories are being received by city editors from reporters

miles away who use radio-equipped motor cars.

This picture shows 1. F. B.

McNeary of the Newark Sunday Call, receiving a news item by rudio.

The Newspaper that Comes
Through Your Walls

The “Radio Newspaper” Is No Longer a Theory; It Has drrived—
Abroad. In This Country the Wireless Is Being Used Both for Col-

lecting and Disseminating N ews.

This Article Tells How.

By HOMER CROY

IN Budapest there is a newspaper that
has no printing presses and no news-
boys. It is a large and flourishing news-
paper and, as far as I know, all its sub-
scribers are satisfied. It has never been
“scooped” and there is little likelihood
that such a catastrophe will soon happen.
It begins to give its news to the public at
nine o’clock in the morning and it does
not stop until ten o’clock in the evening.
On opera nights it does even better; on
such occasions it stretches its service a
little and gives its subscribers the opera.

The newspaper is called The Tele-
phone-Hirmondo and has been in exist-
ence for twenty-eight years.

As its name implies it is a telephone
newspaper. It furnishes news direct to
its subscribers by an elaborate system of
party lines. All a subscriber has to do
is to step to the telephone and put the re-
ceiver to his ear. To each subscriber is
furnished a schedule showing, the hours
different news goes out: local, national,
world news, sports, fashions. Fiction
stories are read to the subscribers, speech-
es are delivered; puzzles are told and
English is taught to all who wish to learn
it. Even serials running in local motion
picture shows are read to -subscribers;
that night a person may go to the theatre
and see for himself the story his news-

11
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paper has told him. Budapest’s tele-
phone newspaper is not an experiment;
not some vague, uncertain, half-baked
theory. It has been a success for more
than a quarter of a century.

Germany is a step ahead of this! Just
outside Berlin the German government
has a newspaper that instead of sending
out news by telephone, sends into the air.
At certain hours it sends out government
news, political news, sports and so on.
But Germany rules its radio with a heavy
hand; in this regard it takes itself very
seriously. Every radio set which goes out
is licensed and watched. The person
who installs the set is allowed to receive
but one kind of news; the government
authorities see to that and lock the box.
This is done by sending out different
kinds of news on varying wavelengths;
the owner of the set can receive only the
kind his license calls for.

THE PRESS GALLERY AT THE FIRST FOOTBALL

RADIO

We would not stand for that in this
country, but just the same there is an idea
behind it—the radio newspaper is coming.
It is assured. I'rance and Italy both have
been watching  Germany’s experiment
with the radio newspaper and now are
planning to install equipment for dis-
seminating news—but on a much more
liberal policy.

The United States has never gone into
the radio newspaper as a governmental
proposition, but in this country our news-
papers are far and away ahead of Eur-
opean newspapers—when it comes to
hitching up to radio of their own accord.
Over there they are just beginning to
scratch their heads and wonder if there
isn’t something in the idea, while in this
country eight of ten individual news-
papers are actually broadcasting.

It will be recalled that last summer the
world was awaiting the outcome of a

e

i i

GAME EVER

BROADCASTED

The reporter using the telephone is “Sandy” Hunt, former Cornell guard, reporting
the first intercollegiate contest that was ever described by radio, play by play, in

October, 1921.

The story was sent from the field to the operating room of stationl

WJiZ at Newark over a private wire, whence it was broadcasted. Several inter-
collegiate games were similarly reported later that season. v
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From a photograph made for PorPULAR Rapio
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THE FIRST AUTOMOBILE TRANSMITTING STATION TO BE LICENSED
Equipped with a radio transmitting set, this car was sent out on_a news assignuient
by the Newark Sunday Call on May 6, 1922—the first recorded instance of its kind.
The car bears the call letters 2CNJ. In the picture Emery H. Lee, the radio in-
spector is seen measuring the wavelength, which was exactly 200 meters.

battle in Jersey City, where two men
were stripped to their waists to fight for
life or death. In all parts of the country
the hours were counted on that day when
Messrs. Dempsey and Carpentier drew
crowds of excited fight fans to Boyle’s
Bowl. Newspapers found that there was
but one “story” for them that day—all
other happenings were small “items.”
The Seattle Post-Intelligencer had an
idea. Why not get the news to the people
in and around Seattle fast—faster than
presses could run? It was the first time
such a thing had ever been tried. Steam
was put behind it and arrangements were

made with a local radio distributing com-
pany, and a sending outfit was engaged
for the day. The paper spread it on the
first page and Boyle's Bow!l was practi-
cally taken up and dumped down in Scat-
tle. The people in that city were almost
as close to the two heated gentlemen as
were the owners of the fifty-dollar seats.
The fight was practically as much of a
sticcess in Seattle as it was in Jersey City.
After the final and lamented fourth round,
the paper thought the excitement was
over; they told the radio company to
come and take the equipment away.

But the next day the letters began to
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pour in.  Why couldn’t the paper give the
subscribers news by radio all the time?

That would be biting off a big chunk,
especially in view of the fact that never
before had such a news service been ren-
dered. But the newspaper sank its teeth
and pried off an experiment. Now on
top of the building it has a radio room and
tower antennae 105 feet tall. Six hours
a day it sends out news—anything, every-
thing. It furnishes music for charity
dances, civic organizations, luncheon par-
ties, entertainments for graded schools to
raise funds for baseball suits, entertain-
ment for disabled soldiers, music and
speeches for patients in hospitals; for
style shows, hardware meetings and even
helps teach radio in the high schools of

the state. Lvery Friday night it hires an
orchestra, brings it to its own sending
room and puts on a dance program. Fri-
day night radio dances are now being held
not only in Seattle, but in Spokane, San
Francisco, Portland, Vancouver, B. C,,
and even in Craig, Alaska. As if this
were not enough, word came from a
ship on the Pacific that its passengers had
shaken a wicked foot in response to the
same tintinnabulations. On top of this
the Chamber of Commerce in Butte, Mon-
tana, wanted to have a social where their
wives and sweethearts could be brought
together. The radio brought them )
At first it was thought that only resi-
dents in and around Seattle would be able
to hear the radio programs, but such was

THE POWER PLANT OF THE RADIO STATION OF A MIDDLE-
WESTERN DAILY
One of the best-equipped transmitting stations in the country is WIWJI, maintained

by the Detroit News for broadcasting both entertainment and news features.

The

picture shows the 5V, H.P. motor, driving a 1600-volt, 1-kilowatt plate current-
generator and a 16-voli, 615-watt filament current-generator, providing power for
the transmitter tubes. . ’
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REPORTING A WORLD’S SERIES BY RADIO

The sporting editor, G. A. Falzer, is hcre seen using an ordinary telcphone for

reporting the bascball games at the Polo grounds, New York, in 1921.

But s

telephonic talk went to a transmitting station, where it was broadcasted.

not the case. The S. S. Montgomery City
was 3,600 miles out in the Pacific when it
picked up Seattle, and messages inland
have gone as far as Minot, N. D. When
the paper started its broadcast there were
only 284 receiving sets within range ; now,
it is estimated, there are 20,000. That is
how things have moved along in the world
of radio.

In the meantime the wheel of progress
was rolling on in other parts of the United
States. Newark, for instance, where you
would not expect to find much hustle.
And the experiment in radio was not by
a daily, either, but by a Sunday paper—
The Newark Sunday Call.

The World’s Series came along, Octo-
ber 5th, 1921, and a man went to the Polo
Grounds and there put the news on a
telegraph line. In the office of the Sunday
Call it was taken down and then hustled

on a telephorie line. This came to one
of the editors in the newly established
broadcasting station of the Westinghouse
Company and there the man spoke into
the transmitter and sent it up into the air.

The experiment was a success. Things
began to move along for the paper and
it originated bedtime stories for children,
and started broadcasting news. This
went out about half-past eight in the eve-
ning. It made such a success of it that the
paper began broadcasting in the day time,
beginning at ten o’clock in the morning
and continuing throughout the day on the
hour. Broadcasting breathed the breath
of life into amateur radio, and on October
16th this paper started a radio department
of two pages—the first radio section start-
ed by a newspaper. The people couldn’t
get enough of it. It was not long until
a New York paper took a nibble—and
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then sank its teeth. Radio departments
sprang up with the speed credited to toad-
stools, although personally I have never
seen one do this amazing feat.

Newspaper after newspaper started de-
partments until now two New York news-
papers get out a whole magazine section
cach Saturday devoted to the wonders of
wireless.  But they were not content for
long merely to run programs and conduct
departments.  The Detroit Netws began
to broadcast; others began to itch, and
now The Hartford Courant, started be-
fore the Revolutionary War began, has
felt the urge of the latest departure in
journalism.  Other papers are taking it
up; soon, no doubt, a metropolitan news-
paper which does not broadcast will be
considered quaint and a bit inclined to
old-fashioned ways.

Two things may happen, and both of
them, it must be known, are entirely in the
realm of speculation. There is no definite
fact to substantiate it-—only a few straws
blowing in the wind. In the future the
newspapers will broadcast in their terri-

o
E£.

International

tories. St Louis will have newspapers
sending out their silent appeals on differ-
ent wavelengths; Omaha will be doing
the same; Waco, Wheeling, Woonsoclket.
They will send out local news. For exam-
ple: “George Washington Jones, the mil-
lionaire manufacturer of folding wash
boards, was arrested this afternoon for
speeding and was fined $+.” The license
numbers of stolen automobiles will be
given out and the police departments will
be assisted in recovering the missing prop-
erty, as they have been already in several
cities. Local, grain and crop markets will
be sent out ; whether wheat is up or down,
what activity potatoes show and what
chickens are doing —the domesticated
variety, that is. Gossip, sports, local
news items will go out.

On the other hand, a national news-
paper may be established to send out on
a different wavelength entirely different
matter—news of national and internation-
al interest. Those who wish to hear about
some peace parley in Llurope can hook
onto the big newspaper; those interested

A DAILY NEWSPAPER THAT SENDS OUT NEWS BY RADIO
The San Francisco Examiner broadcasts both local itewms and news of national
moment from its station in the Examiner Building, as well as the usual weather
reports and market quotations. e
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THE FIRST TIME THAT A HORSE RACE WAS BROADCASTED

The methods of the race-track crooks who swindle guileless bettors by “tips” over

private wires will have to change when racing news is reported by radio. The officials

at the Bowie (Maryland) track recently transmitted the results of the races by radio—

although in this particular picture the results are apparently being transmitted by a
recelving set.

in home affairs can give the knob a twist
to “local.” The national newspapers will
have the biggest and most famous con-
tributors—even the President may use it.

But, anyway, the radio newspaper era
is coming. How soon? No one knows.
Maybe next year. This time last year no
newspaper knew that it could broadcast;
now the air is full of them. It would be
no greater surprise than what has hap-
pened in the past year.

The newspaper reporter of the future
will not go on the subway, or pegging
along in a trolley. He will have his own
automobile. Is there a wreck? A shoot-
ing? A catastrophe? The reporter will
merely plant his ground wire and with
his small sending set send the news back
to the office. Other reporters will be out
gathering up different threads; securing
interviews, running down the police end

of it. The “city room” will coordinate
and simplify these reports. A re-write
man will put it all in a connected story and
then hand it to a stentor. The stentor
will carry it to the sending room and up
it will go into the ether. 'While the people
are still being taken out of the wreck,
those in their homes for hundreds of
miles around will know about it.

“The building is still burning. Firemen
with their oxygen helmets are feeling their
way through the smoke . . . A child has
been found . . . It is alive . . . It’s
mother is weeping”——

So the reports of the future will go out.

The idea seems fantastic? So did the
application of radio to Boyle’s Bowl a
year ago.

There is only one safe bet about radio;
and that is not to try to judge its future
by its past.

particularly in rendering wmedical care to men .at sea.

Many a

q] Another amazing development of radio is in the hospital service,

marine owes his life to “Old Doctor KDKF’—uwhose original
methods of looking after his patients will be told in another article.
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THE NEW SUPER-REGENERATIVE SET IN USE

This receiver employs three hard vacuum tubes and receives signals of extraordinary
Strengtlh on a small circular loop antenna—shown at the left of the above picture.
The sct is complete as shown above.

How #0 Build the New
Armstrong-Circuit Receiving Set

No recent development in the field of radio has attracted anything
like the attention or has so directly affected the radio amateur as
the super-regenerative recciving set invented by E. H. Armstrong.
The apparatus is in effect a regenerative circuit in which the
ordinary limitations to amplification have heen overcome—specifi-
cally by eliminating self-oscillation while at the same time increas-

ing regencration,

Because of the extraordinary degree of ampli-

fication the outdoor antenna is replaced by a small loop aerial.

The set dllustrated in the article was built for PoruLar Rapio, and the
circuit-diagrams here given have been tested and proved successful in
actual operation.

By LAURENCE M.

AN()THER great step has heen taken
in the radio art—a step that is
destined vastly to extend the use of radio
by improving the receiving apparatus in
important particulars.  Announcement
of this important development has only
recently been made by Edwin H. Arm-
strong, the inventor, who gave two im-

COCKADAY, R.E.

pressive demonstrations in New York of
what he calls the “super-regenerative
circuit.” The first demonstration was
made before the Institute of Radio Engi-
neers and the second was made a few
days later at Columbia University; both
meetings were open to the public and both
were attended by great numbers of radio

18
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enthusiasts. So important is this discovery
regarded in scientific circles and so far-
reaching is it in its effect upon the de-
velopment of radio, that detailed infor-
mation concerning it is of value to radio
amateurs and professionals alike.

The remarkable feature of the new
Armstrong circuit lies in the fact that
it permits almost unlimited amplification
—Dbut at the same time requires only a
small number of tubes. In Armstrong’s
demonstration he used one, two or three.

Users of Armstrong’s ordinary re-
generative circuit will remember how, by
turning the knob of the dial marked “re-
generation,” the signal strength of incom-
ing messages could be increased slowly at
first and then with a rush as the dial ap-
proached the point on the scale where
the circuit began to oscillate. If the dial

were turned beyond this point the voice
signals would become distorted.

Many investigators have wondered if
it would be possible to prevent the circuit
from self-oscillation by some means, even

e £ =
E

o i

C

olo

From a diagram made for POPULAR RabDIo
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if the dial should be turned past this
point, thus obtaining an unlimited
amount of amplification without experi-
encing trouble from the distortion which
would certainly take place were the cir-
cuit to procuce oscillations. The general
opinion among the experts was that this
was not possible; Armstrong himself, up
to a year ago, would have replied in the
negative.

Nevertheless he continuned his re-
searches with the vacuum tube, studying
the reactions that took place in the tube
circuits and learning just what sudden
changes in the positive and negative re-
sistances of the circuits would accom-
plish. Finally he conceived the idea of
his new invention.

It is a well-known fact that a tuned
circuit- will oscillate if the resistance of
the circuit is not too great to dampen out
the oscillations. Now suppose that we
should introduce a certain critical amount
of resistance in the vacuum tube input
circuit of an ordinary regenerative receiv-

00

HOW TO MOUNT THE INSTRUMENTS

Ficure 1:
circuit set are illustrated in this diagram,

The wvarious items that are required in the assembling of this Armstrong-
re i Note that the coil F and the variometer G
are placed in inductive relation to each other.

The regeneration in the first tube

circuit is controlled by the variometer.
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ing set while it is in a state of oscillation.
Under these new conditions the oscilla-
tions would suddenly be dampened out
and cease.

If this adding of resistance to the cir-
cuit could e done periodically (say at a
frequency just above the frequency that
the human ear could detect), the vacuum
tube circuit would become, alternatingly,
extremely sensitive and then dead and
shiggish.

In other words, the circuit would be
“damped’ at intervals that occurred at a
high rate of speed. During these inter-
vals the cirenit would be of increased re-
sistance and the self-oscillation would
cease. But hetween these intervals the
circuit would be at an extremely critical
stage, as the resistance would be with-
drawn and the circuit, while trying to
start oscillating, would amplify incoming
signals enormously. This would give a
series of periods of almost unbelievable
amplification which would follow each
other so rapidly that they would seem to
run into each other; so far as working
the telephones and affecting our sense of
hearing are concerned, they really do just
that.

These results are brought about by the

use of the circuit shown in Figure 4.
The damping devicé consists of another
vacuum tube which is attached to the re-
generative circuit so that the oscillations
generated by the second tube effectively
vary the damping of the first tube circuit
with respect to the regeneration.
Another method for accomplishing the
same results would be to vary the amount
of regeneration with respect to the damp-
ing of the vacuum tube input circuit. If
the handle of the regenerative dial could
be rotated back and forth at a terrific
rate (above audibility), what would hap-
pen? The circuit would become enor-
mously sensitive for an instant; then
when the knob was brought back in the
opposite swing, it would be effectively
prevented from self-oscillation.  This
method would give the same series of
periods of increased amplification as the

POPULAR RADIO

first method, and is accomplished by the
use of the circuit shown in Figure 5, in
which the second tube is attached to the
plate circuit of the first tube by means of
the coupling transformer T and the con-
densers C2 and C3, so that the oscilla-
tions generated by the second tube are
used 1o vary the amount of regeneration
in the first tube circuit.

Still a  third method may be used
for super-regeneration. This is accom-
plished by varying botu the damping of
the first circuit, and the amount of re-
generation, at the same time, with respect
to each other, keeping the proper phase
relations. TIigure 6 shows such a circuit,
where the same tube is used for both re-
generation and for generating the oscilla-
tions by which the characteristics of both
circuits are varied, the second tube being
used merely as a detector.

Since Armstrong made his announce-
ment many experimenters have tried to
get a receiving set that embodies one of
these different methods to work. Some
have had great success with it, while
others have had little or none.

The writer has tried the various cir-
cuits as described, with variations and
adaptations and has had such great suc-

,cess with one particular circuit that it is

recommended for use by the amateur be-
cause of its simplicity of operation and
flexibility. Tt can be used for receiving
continuous waves, telephone, music, and
(by making slight adjustments) for
spark reception.

For building this set, the following
materials will be required:

1 duo-lateral or honeycomb coil, 1.-1250,

A.

1 duo-lateral or honeycomb coil, 1.-1500,

B.

2 variable condensers, 001 mfds. ca-
pacity, C.

2 fixed mica condensers, .002 mfds. ca-
pacity, D.

2 fixed mica condensers, .0005 mfds. ca-
pacity, E.

1 insulating tube, 4 inches long, 3 inches
in diameter, wound with QQ__turns of
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From a photograph made for Poruvnarz Rapio

A SIDE VIEW OF THE SET
This diagram shows how the shelf for supporting the tubes and the amplifving

transformer is mownted

on the jacks P. (These jacks are fastencd to the panel L,

shown in Figure 1.) The filament rheostals are fastened to the rear of the panel
with the small controlling knobs protruding through the pancl. Compare this vicw

with that on page I9.

No. 18 SCC copper wire, I'. 1 cabinet, outside dimensions 8 inches hy

moulded variometer, G.
amplifying transformer,
tube sockets, I.

3 filament rheostats, J.

10 binding posts, K.

ot P e

20 inches by 6% inches, with a door
H. at right top, #4 inches by 8 inches, for
inserting tubes, O.
2 automatic lighting jacks, oue double
circuit and one single circuit, P.

1 insulating panel, 8 inches by 20 inches 1 duo-lateral or honeycomb choke coil,

by %4 inch, L.

1.-200, Q.

1 insulating panel of suitable size for 1 1-megohm grid leak, R.
mounting sockets and the amplifying 3 radiotron UV-201 vacuum tubes, S.

transformer, M.

3 large knobs and dials, N.

Miscellaneous screws and bolts (brass),
1
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Ficure 4

This diggram. illustrates the method of ob-
taining  super-regeneration by warying the
damping of the first tube circuit with respect
to regeneration. The set described in this
article uses an adaptation of this method,

——& &———— il

Wi i} Ficure 5§
7

This circuit diagram shows how Super-
regeneration may be obtained in still an-
<, 7’73 other way—by varying the amount of re-

NL
N

N
oI

generation with respect to the damping
L) of the input circuit of the first tube.

i

Vot
—

www americanradiohistorv com


www.americanradiohistory.com

POPULAR RADIO 23

H

Figure 3

This diagram shows the circuwil for the re-
ceiving set described in this article. The
letters that desiynale the various parls cor-
respond exacily in the diagram, the lext
and in the photographic illustrations. so
that confusion in wiring may be avoided.
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FiGure 6

How super-regenceration may be obtained by wvarying both the damping and the
regeneration with respect to each other, keeping the proper phase relations.
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Some connecting wire (bare copper), U.
Varnished cambric tubing for insulating
the connecting wire, V.,

The panel is laid out as shown in the
illustration on page 18, in which the three
small knobs and pointers at the right are
the filament rheostat controls, with the
two telephone jacks mounted directly be-
neath. The two large knobs at the left
bottom are connected to the two variable
condensers and the large upper knob is
fastened to the variometer.

The method of mounting the various
instruments on the hack of the panel is
shown clearly in Figure 1.

The method used for mounting the
tube shelf on the telephone jacks is indi-
cated in Figure 2.

After the instruments have been
mounted, they should be connected up
according to the diagram shown in Fig-
ure 3. All joints should be soldered.
Connecting wires should not run parallel
for any great distances.

The parts on the diagrams and the
photographs bear the same letters as
the list of parts in the text so the amateur
should have no trouble in assembling this
set.

The duo-lateral choke coil cannot be
seen in the illustration, but it is mounted
flat against the panel in the rear of the
coil, F.

The two binding posts at the left of
the panel in the first illustration are for
connection to the loop antenna. Starting
at the left, the row of binding posts shown
in the illustration should be connected as
follows: first, negative “A” battery; sec-
ond, positive “A” battery and negative
“B” Dbattery; third, “B” battery positive
of the first two tubes; fourth, “B” hat-
tery, positive of the third tube; fifih,
positive “C” battery for second tube
grid ; sixth, negative “C” battery for sec-
ond tube grid. The two binding posts ar-
ranged vertically at the right can be used
for connecting to a loud speaker.

When the set is completed and hooked
up to a suitable loop antenna, which can
easily be made by winding on 12 turns

of No. 18 SCC copper wire on a three
foot square wooden - frame, extremely
good results may be.obtained.

The writer used an 8-volt “A” battery
and a “B” battery potential of 100 volts
on the plates of the first two tubes, and
150 volts on the third tube. The “C”
battery on the second tube, used to keep
the grid at the correct negative potential,
was 3 volts.  An ordinary grid con-
denser and grid leak was used here with
fair results, although the “C” battery
was Detter.

The condenser connected across the
primary of the amplifying transformer
was found sufficient to bipass the high
frequency current generated by the sec-
ond tube and prevent it from inducing
a strong current in the grid circuit of the
amplifier tube, thus ‘knocking” the
amplifier tube. No other form of filter
was found necessary, although a good
filter probably would help here.

The object of this description of the
set is not so much to show the amateur
all the structural details of a set that
employs this circuit, but to give a gen-
eral idea of a simple way to build it so
that it will work, if the main points are
carried out to completion, ,

The easiest way to find out how to
tune the set is to turn up the filaments of
the tubes rather high, and then set the
tuning condenser located at the lower
left hand corner of the panel at zero.
The next move is to turn the other lower
condenser to a near-maximum setting.
Then the upper dial which is affixed to
the variometer should be turned in the
same manner as the ordinary tickler ad-
justment until a loud squawk is heard.
Then turn down the filament of the sec-
ond tube slightly until the squawk in-
creases in intensity. The squawk is then
tuned out by adjusting with the variom-
eter and for each given setting of the
wavelength tuning condenser, there is a
setting on the variometer at which static
and signals will come in loudly. When a
signal is finally tuned in it may be
slightly distorted or mushy at first, but
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it can be cleared up by careful adjust-
ment of the two lower knobs and by
slightly varying the filament adjustments
of the three tubes.

In a few hours of practice the amateur
can master the method of tuning this
new set by learning what each particu-
lar sound heard in the receivers means in
regard to adjustment.

After operating such a set as described
for three hours the writer was able to
tune in with ease on a loop any of the
Eastern broadcasting stations; some of
these stations were clearly heard through-
out the room even when there was not any

Kadel & Berbert

loop connected to the receiving set at all.

During the first night of operation of
this set, in fifteen consecutive minutes,
the following C. W. amateur stations
were picked up on a round loop one foot
in diameter ; the set was installed in the
writer’s laboratory in New York, with a
steel elevated structure almost directly
overhead: 1CXB; 1BDU; 30T, 3ZO;
4DC; 4GL; 4GV. By turning the loop
east and west the experimenter picked
up 8BDT; 8B’ A ; 8ULE; 9DZY ; 8AQW
and Canadian 9AL, stations as far west
as Kansas, as far south as Georgia and
as far north as Canada.

THIS SET AMPLIFIES FROM 100,000 TO 1,000,000 TIMES

When E. H. Armstrong demonstrated to the public his remarkable super-regencrative
receiver at Columbia University he remarked : “The super-heterodyne circuit is still

the Rolls-Royce method of getting practically unlimited amplification.

some people who prefer to use Fords.
method. of amplification.”

But there are

e b This super-regencrative circuit is the Ford
This picture shows somte of the radio fans, young and old,

who grouped about the set—following the demonstration of its capacities.
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I STRING UP MY ANTENNA

Some people use a screw-driver and some use
a monkey-wrench, but I have found that a
boden works better than cither.

26

I Install My
Receiving Set

This Article Is Written for the
Purpose of Giving Sound and
Practical Help to the Layman
Who Puts Up His Own Radio
Apparatus With No More Ex-
perience than that Possessed by

the Author

ELLIS PARKER BUTLER

Author of “Pigs Is Pigs”

OR installing a radio outfit some

people use a screw-driver and some
use a monkey-wrench, but I have found
that an ordinary boden works quicker
and does a better job. To install my radio
outfit I used one large boden and one
small one, and the results were perfect. .
For installing radios 1 shall hereafter
use nothing else,

It was like this: Someone: called me
up on the telephone and asked me if I
had a radio outiit, and I said “No.” Then
he asked me if I didn’t want to buy one,
and I said “No!” Then he asked me
why, and I said I had a player-piano and
a phonograph and a pair of twins learn-
ing to play the piano and no time to
bother with a radio anyway. I told him
that I wouldn’t have anything to do with
radio. T said that three or four years
from now, when my small son was big
enough to make and install one, he might
have one if he wished but that I did not
want one and that was all there was about
it.

When my radio outfit was delivered at

_ my house three or four days later I found

it consisted of one flat cardboard box full
of things and one oblong box full of
things and some other things. In each
box was a paper sheet of “Directions,”
with a picture of a house and a barn with
a wire stretched between them. The
picture was evidently taken just after the
Mohawk Indians had made an attack on
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the settlement, for everything was stuck
full of red arrows. Some of the arrows
were marked “Screw Eye,” that probably
being the name of the Indian that had
shot the arrow. Personally I think
Screw Eye is as good a name for an In-
dian as Rain-In-The-Face or Sitting Bull,
but some of the names were peculiar. I
can imagine some romantic Indian
mother naming her child “Insulating-En-
trance-Bushing” but, if I was an Indian
mother and had forty children I don’t be-
lieve I would think of naming one of
them “No. 14 Copperweld Antenna
Wire.” And yet one of the arrows was
marked that. It was also marked “75 to
150 feet long, 25 to 50 feet high.” If
this was the size of the Indian that shot
that arrow he must have been a giant.
He was probably the Chief.

At exactly 10:45 Sunday morning I
spread out the direction sheets and
counted the things in the boxes. This
is always a safe way to begin. It looks
efficient. Then I counted the things
mentioned on the sheet of directions and
found that they agreed in number and
variety with the things in the boxes.
There were thirty-three things, thirty-
one of which I did not know what to do
with. The other two were screw eyes.
A man with a mechanical turn of mind
such as mine is not often fooled by a
screw eye. As soon as he sees it he
knows it is meant to screw into something.
The only question was what I had better
screw the screw eyes into.

The man who brought my radio outfit
to my house—when I was not at home—
had taken a look around and he had told
my father to tell me that he thought I had
better string the antenna wire from the
roof of the house to the tree out back
there. This was all right except that the
tree was beyond my fence and in Mr.
Bourguignon’s back lot. It was not my
tree; it was Mr. Bourguignon’s tree. Of
course I might have bought the tree and
had it moved into my yard, but no one
would have moved it on Sunday, even if
Mr. Bourguignon wanted to sell it, and

I wanted to get through with the job that
day. The other alternative was to leave
the tree where it was—it was a big tree—
and buy Mr. Bourguignon’s property, but
his property has a house and six garages
(five cement ones and one frame) and a
chicken coop and a tennis court and other
things on it and it hardly seemed worth
while to go to the expense of buying it.

I might have gone to Mr. Bourguignon
and have asked him to loan me one cubic
inch of the tree to screw the screw eye
into, but my wife has a garden and the
Bourguignons have chickens. The Bour-
guignons keep their chickens cooped up
and out of our garden in the nicest way
possible, but one can never tell. A cy-
clone might blow down their chicken coop
and let the chickens into my wife’s gar-
den and a chicken might eat a petunia.
Then, if in hot anger I murdered the
chicken, Mr. Bourguignon might climb
the tree and chop down my antenna just
when Galli Curci was going to sing an
aria or something, and that would be a
catastrophe.

You can see by this what tremendous
difficulties we radio engineers have to con-
tend with. So I put the large flat card-
board box on the grass at the corner of
my house and hung the loop of antenna
wire over my arm and lighted my pipe
and read Article 1, Section 1, of the Con-
stitution and By-Laws, which said, “Select
location for antenna as free as possible
from trees, buildings, towers, etc.”

This was a stumper! The only two
places I knew of that were as free as
possible from trees were the Sahara
Desert and the Arizona Desert, and that
was not where I was. It was not where
I wanted to string the antenna. I wanted
to string it in my own back yard.

The directions then said that “except
at ends, antenna wire should not come
closer than ten feet to any of these ob-
jects.” Then “Wire may be supported
from buildings, poles, or trees.” Direction
2 said “Uncoil Copperweld Antenna Wire
and lay along ground between supports.”

This was something like business! This
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I AM CONFRONTED WITH A TECHNICAL PROBLEM

It was cvident to me that the 70 feet of bedspring was not going to lay itself down
flat and neat and then boost itself into the air like a properly trained antenna,

was something to do. I began at once.

“Here!” I told my young son; “Take
the end of this wire and walk down to
the fence with it and hook it onto the
fence.”

I said this calmly and with seeming in-
difference, but, as a fact, T was deeply
agitated, I had meant to come out of the
house, rig up the antenna, put it through
a window, hook it onto the doojah that
you hear through, and then sit down and
hear the morning sermon. That was
allowing fifteen minutes for the job, and
to a man of my capabilities it should have
been sufficient. 1t is all right for a ten-
year-old boy to take an hour to two to
build and install a radio outfit, but a man
—and a busy man—cannot afford to waste
tine.

Unfortunately T saw at once that if the
“No. 14 Copperweld Antenna Wire” was
to be “25 to 50 feet high” I would need a
ladder. T can reach eight feet high, and
if T stand on a chair T can reach eleven
feet high, but I cannot reach fifty feet
high. And I had no ladder. In string-
Ing an antenna wire hetween a house and
a barn properly a ladder is almost a neces-
sity. There is only one thing that can take
its place; this is a hoden.

My son took the end of the wire down
to the fence and as the wire unrolled off
my arm it took the form of a spiral. It
was like a seventy-foot bedspring, and I
had a lot of wire left on my arm. It was
cvident to me right then that the wire
was not going to lay itself down on the
ground as flat and neat as a stretched
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string and then boost itself up into the
air where I wanted it, and behave like
a properly trained antenna, with soldered
connections and everything.

At that moment a voice behind me
said :

“Hello! Putting up your radio ?”

I turned and saw the very boden I had
been needing. Perhaps it is better to
spell it with a big B, like this—Boden.

“Yes,” I said to Boden, and he came
up to the fence.

“I am spending this Sunday collecting
money for the Flushing Hospital,” he
said, and added: “You can’t unroll a coil
of wire that way, as if it were a rope; it
twists and kinks if you do. I’ll show you
how to unroll a coil of wire.”

So the Boden—perhaps it is better to
say it with a Mister, like this—Mr. Boden
—came over into my yard and unrolled
the coil of wire. It reached from where I
was to the fence and back, and as Mr.
Boden wanted to show me how to
straighten a wire that had spiralled itself
into kinks I let him show me. I held the
end of the wire while he showed me.

1 was now making good progress and
was well pleased. Mr. Boden came and
took the end of the wire out of my hand
and placed it on the lawn. The difficult
part of my work was now to be done: the
brain work. That is my specialty. I felt
at home. I spread out the sheet of direc-
tions and picked up a screw eye. Then I
put the screw eye back in the box. I am
never afraid of good hard work.

“The picture on these directions,” I
said, “shows a single antenna wire, and
the directions say 75 to 150 feet. Asitis
only seventy feet from my house to my
barn I guess seventy feet will do.”

Having settled that once and for all I
was well pleased. I like to get things
settled definitely. I detest indecision.
Once I had decided on a single wire
seventy feet long the rest was easy. I
lit my pipe while Mr. Boden decided that
my aerial was not to be a single wire but
a double wire hung with spreaders and
insulators, I lit another match and re-

marked that I did not have any spreaders
and that I had only two insulators. Mr.
Boden went over to his house and got
two hickory spreaders that happened to
be nicely wired and to have holes in them
where holes were needed, and also two
more insulators. I then lit another match
—1I smoke damp tobacco—and Mr. Boden
said my aerial was going to be fastened
to my kitchen chimney with a rope and
to the barn with another rope. I told
him I had a rope, and he seemed pleased.
One’s labor is made much more pleasant
when installing a radio outfit if the
Boden used is the sort that seems pleasant
now and then,

Having proceeded this far I looked at
the barn and said I would probably need
a ladder, so Mr. Boden went home and
got a large ladder that was in two sections.
He brought it into my yard and put the
two sections together and stood them up
against the barn.

I was now ready to get down to solid
work. I took out a fair-to-middling look-
ing safety match and struck it while Mr.
Boden strung the antenna wire through
the spreaders and made them fast there,
wiring the insulators where they should
be. As there was a slight breeze the
match went out, and I lit another. This
assistance greatly inspired Mr. Boden and
he sent a junior Boden home for his
soldering outfit while he uncoiled the 35
feet of No. 14 B & S gauge insulated
copper lead-in wire and twisted it neatly
to the antenna wire at the proper place.

Having allowed Mr. Boden to solder the
joints neatly and permanently I was now
ready to begin work in real earnest. I took
out my watch—it was given to me by the
citizens of Flushing because of the tireless
manner in which I do any job I undertake
—and while I wound it Mr. Boden got a
large length of stout wood out of my barn
and, climbing the ladder, nailed it upright
against one of the dormer windows of the
barn. I then permitted him to come down,
because he wanted to go home to get his
saw. and when he had brought the saw
and several pieces of board into my yard,
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I showed him a good place to put the
boards while he sawed them into braces.
Then he went up the ladder and nailed the
braces in exactly the place I should have
sclected myself.

Luckily for us all, Mr. Boden, when he
went up the ladder, had taken one end of a
rope with him as well as the two screw
eyes. e now screwed the two screw eyes
into the upright length of stout wood and
ran the rope through the eyes of the screw
cyes.  With my usual indefatigability I
tied the other end of the rope to the
antenna business so that he could pull it
up and fasten it snugly in place. You can
imagine my pride when T saw that glisten-
ing copper wire high above my head ready
to receive the mysterious electric waves
that are the marvel of the twenticth cen-
tury, and knew that I had done the whole

From a photograph made

R

for 'oruLsr Rapio

job myself without assistance of any kind.

“Boden,” 1 said, “I have done a good
joh.”

“I have to go home for dinner now,” he
replied.

“In that case,” T said, “it is time for me
to rest and refresh myself with a little
food. T believe a laboring man deserves
his full hour at noon.”

After dinner I looked around for the
full sized Boden but he was not to be seen.
[ was a little hurt to be thus deserted just
when I was ready to begin the really intel-
lectual part of my job—hooking up the
lightning arrester and connecting the bat-
teries and the Type NF Style 319564 Re-
ceiver and attaching the telephone ear-
picce doodads.  Fortunately I am a man
of resourcefulness. To do all this delicate
work [ had nothing but a pocket knife

. I LET MY NEIGHBOR BORE THE HOLE
I had intended boring the hole myself, so that I could say that I had installed my

radio outfit myself and without any help whatever,

But Boden went for the brace

and bit so cheerfully “that | thought I would reward him,
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and a small sized Boden. For a reason
which I shall mention a little later I was
unable to insert the “insulating entrance
bushing” through the side of the house
to poke the wire through, so—temporarily
—1I opened a window and put the wire
through the opening thus created. As the
window was large T had little difficulty in
putting the wire through the opening. I
then laid the second sheet of directions on
an almost-mahogany table while the small
sized Boden attached twelve or fourteen
wire ends to different parts of the light-
ning arrester and receiver. When I had
thus hooked on the various wires my real
work began.

In installing a radio outfit it is necessary
to have what we technical experts call a
“ground wire.” This is a wire that con-
nects the aerial with the earth. The idea
seems to be that when the radio wave
leaves its distant home and roosts on your
antenna it immediately becomes homesick
and wants to get back home. If you give
it a “ground wire” it slides down it and
goes right home by subway, giving your
receiver a kick as it goes. This is what
puts life into your receiver, but if you
do not give the wave a ‘“‘ground wire” it
roosts on the antenna and dies there and
falls off and never squawks again. This
explanation may be too technical for some
of my readers but those who have made
a life study of radio will understand it.
It therefore became necessary for me to
save the lives of countless radio waves. I
did so. I took the coil of wire—one end
of which the junior Boden had fastened
to the lightning arrester—and threw it out
of the window. Ithen went outdoors and
wrapped one end of this wire around the
spigot I use to fill the watering can when
I want to fill the bird bath.

It was now 3:45 P. M. and I was quite
exhausted. I went into the house and
found that the junior Boden had attached
the ear things and had pushed the glass
bulb into the place that was meant for it
and done something to several dials. At
exactly 3.46 P. M. I put the ear piece to
my ear and broke right into the middle of

a Mother’s Day sermon that was coming
through the air from Newark, New
Jersey.

This shows what a man can do when he
is not afraid of work and makes up his
mind to do a thing, no matter how difficult
or laborious it may be. Nothing dismays
such a man. Nothing can conquer him.
He decides to do a thing and he does it.

And I am not a radio installer by pro-
fession either; I am an author. The fact
that I am an author makes the work I
did in installing my radio outfit all the
more wonderful, but it led to the second
and final triumphant day of work.

The room in which I had temporarily
installed the radio receiver is the room in
which I do my authoring and I soon found
that having the receiver one foot and
three inches from my desk cramped my
style. It is almost impossible for an
author to turn out work like Thackeray’s
and Shakespeare’s while he is listening to
WJZ give the weather forecast, the final
baseball score, an orchestral concert, a
lecture on Oral Hygiene and a talk on
“The Hopeful Side of the Cancer Prob-
lem.” It is almost annoying to write with
ink when two twins, three minimum sized
boys, a wife or two and a few neighbors
are sitting on the desk, the inkstand and
sheet 6 of the manuscript, listening to
radio. So I decided to move radio to
another room and install him permanently
there according to a column and a half
of new fire and lightning regulations.

No sooner said than done! Unhooking
all wires I threw them out of the window.
And now came the strenuous part of the
work. A week had passed by and again
it was Sunday morning. I went out in
my yard and waved lengths of wire in the
sun but no Boden came to the fence. I
leaned against a fence post and studied
the sheet of directions but no Boden ap-
peared. I feared some other radio enthus-
iast was using my Boden, but I discovered
this was not so; he had gone to church.

I had purchased thirty-five more feet of
lightning proof wire and a lot of porce-
lain thingumbobs. The thingumbobs I
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I PUT THE FINAL TOUCHES ON THE INSTALLATION

I found that the Junior Boden had attached the car things and had pushed the glass
bulb into the place that was meant for it and done something to several dials.

screwed to the side of my house and on
them I strung the wire. This brought me
to the window casing in which I wished
to insert the “insulating entrance bushing”
without which no modern home is com-
plete.  As it looked as if it was going to
be impossible to push a baked clay “in-
sulating entrance bushing”” through a hard
pine window casing I went inside the
house. To do this I had to go half around
the house, up the back-porch stairs,
through the back entry, through the kit-
chen, through the butler's pantry, through
the dining room and into the “little room.”
Iaving done this I looked at the floor. It
was a hard floor. I must bore a hole
through the hard floor into the cellar and
run the “ground wire” down to a water
pipe there. I went out of the “little
room,” through the dining room, through

the Lutler's pantry, through the kitchen,
through the entry, down the back-porch
steps, across the yard, into the barn and
looked at the tools there. The only tool
I saw that would hore a hole was a gimlet,
so I took the gimlet and went out of the
barn and across the yard and up the steps
and through the entry and through the
kitchen and through the butler’s pantry
and through the dining room and into the
“little room.”

I next decided to bore the hole and
bored it. ~ As the hole was not big enough
to admit the wire T went out of the “little
room,” through the dining room—well,
anyhow, I went to the barn and got a
brass rod that I found there, and a ham-
mer, and went back and hammered the
brass rod down the gimlet hole. Immedi-
ately the far end of the brass rod hit some-
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thing as solid as the rock of Gibraltar
—solider, even. It was the foundation of
the house. Then I tried to pull the brass
rod out of the hole and it would not
come. It was stuck there.

I went out to the barn and got a puller
and went back to the house and pulled the
brass rod out of the gimlet hole. I chose
a spot three inches from the first hole and
bored another gimlet hole in the floor.
This time the brass rod, when driven into
the gimlet hole, struck the foundation of
the house. It was the same foundation of
the same house.

When I had pulled the brass rod out of
the gimlet hole I went down cellar and
looked at the foundation and came up-
stairs and bored another hole. I drove the
brass rod into this hole and hit something
medium hard. 1 went down cellar and
looked for the end of the rod, but I could
not see it, and I went upstairs and looked
at the rod and downstairs and looked for
it again and upstairs and measured from
the window edge to the rod and down-
stairs and discovered that the cellar win-
dow was not as wide as the room window.
So I went upstairs and outdoors and
measured from the edge of the cellar win-
dow, and went downstairs and measured
from the edge of the cellar window there,
and discovered that the gimlet hole was
undoubtedly immediately above the wash-
room partition. So I went upstairs and
bored another gimlet hole in the floor.

This time the brass rod, when ham-
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mered into the gimlet hole, went through
and took a part of the ccllar’s plaster ceil-
ing with it. I pulled the rod out of the
hole and poked a quarter of a mile of in-
sulated wire down the hole and went down
cellar to sand-paper the water pipe and
attach the patent “ground clamp, Style
319501.” There was no wire! A quarter
of a mile of wire had gone down the gim-
let hole and mysteriously disappeared!

Later I found it between the cellar’s
plaster ceiling and the floor above, and
eventually T coaxed it—Dby speaking to it
gently—to go down into the cellar.

I was now all ready to perform the final
operation of the installation of the radio
outfit, and while T waited for the sermon
in the Congregational Church to conclude
I attached the lightning arrester to the
wall. By this time I heard a naise like
a Boden next door and I wandered over
in that direction and casually remarked
that the directions said a five-cighths hit
was a good size to use in boring a hole
for the “insulating entrance hushing.” My
priceless Boden immediately went down
into his cellar and returned at once with
a brace and a bit about a yard and a
half long.

I had intended boring the hole myself,
so that I could say that I had installed
my radio outfit myself and without any
help whatever, but the Boden went for
the brace and bit so cheerfully and re-
turned so promptly that I thought I would
reward him, T let him bore the hole.

Should Uncle Sam Levy a Tax
on Radio Receiving Sets?

Broadcasting is already a public wutility.

ment-controlled broadcasting stations.

Some way must be
found to make it a profitable enterprise in itself. Foreign
governments, which subsidize operas and theatres, may levy a
tax on radio apparatus and contribute the proceeds to govern-
Will that happen in
the United States? Read Waldemar Kaempffert's thoughtful
article on this problem—one of the most vital problems that
confront the radio fan—in a near issue of PoruLArR Rapio
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From a photograph made tor IPorviak Rabio

A MASTER OF ELECTRICAL THEOQORY

Few scientists have done more useful experimental work with _ i
and none has written more clearly and authorita-
This article is one of a scries which he is writing especially for

Morceroft of Columbia Unizersity,
tively on the subject,

vacuum tubes than Prof.

PoprLar Rabio.

How the Vacuum Tube Works

SIMPLE “IION™ ARTICLES FOR THE BEGINNER—NO. 5

IWhat the “Triode” Is, Iow It Is Made and W hat Takes Place [nside
of It—Told in Language that Every Radio Fan Can Understand

By PROT. J. H.

IE vacuum tube is a device which,
by a peculiar action, can take con-
tinuous (or direct) current power from
a battery or generator and transform part
of it into alternating current power. The
frequency of the power generated by the
oscillating tube is determined entirely by
the electrical constants of the circuit; the
amount of power it is possible to generate
is determined primarily by the size of
the filament and plates of the tube, and
secondarily by the adjustment of the cir-
cuits,
To any one at all familiar with the or-
dinary laws of the electrical circuit it will

34

MORECROFT

seem strange that a source of continuous
power supply can, by means of such a
device, be changed to an alternating cur-
rent power supply. The ordinary laws of
electrical circuits seem to prohibit just
such an occurrence. If we have a gene-
rator that gives a continuous voltage and
we connect a circuit of any kind to the ter-
minals of this generator we expect to get
a flow of continuous current, and prac-
tically always we do so. How then is it
that the vacuum tube, or triode, as it is
gradually being re-named, can transform
such a continuous energy flow into an
alternating energy flow?
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.7 It is first to be pointed out that there
-are many occurrences in our everyday life
.where just such phenomena are taking
place, yet we scarcely notice them—
occurrences in which a simple, straight-
forward push or pull makes something
vibrate backwards and forwards. In fact,
it seems likely that the preseitt popular
study of radio, including such things as
the triode, will react to make us observe
more closely many of the ordinary events
-that take place around us, which we do
not understand and which have many
points of similarity with radio. The oscil-
lating triode certainly has a place in this
category; an attempt to understand its
action will surely make us pay closer at-
tention “to many events taking place
around us which we have never ques-
tioned, although we have understood them

st =
Paul Thompson

no better than we understand the triode.

Everyone who has studied physics in
high school knows that sound is a to-and-
fro motion in the air, that it is a vibratory
action in which energy flows past the
ears at a non-uniform rate; the flow of
energy goes from a maximum to zero
with a frequency depending upon the
musical pitch of the note. Thus the sound
from a violin string, giving the middle C,
is really caused by a compression and
rarifaction wave in the air which sends
energy past our ears in the form of
“pulses’ at a regular rate of 256 a sec-
ond. The question should occur to any-
one who hears such a sound: how can
the man's arm, which is evidently exert-
ing a uniform pull on the violin bow, send
off energy at the rate of 256 pulses a
second? Certainly the man’s muscles are

ks,

A GIANT VACUUM TUBE, AS COMPARED IN SIZE
TO A TELEPHONE INSTRUMENT

Tubes of this size (Vs kilowatt) are used

for transmitting only. Of the various

names applied to such tubes, ranging from “vadio bottle” and “Aladdin’s lamp” to

audion, the term “triode” 1s coming 1

wto general use among scientists.
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not causing that phenomenon directly.

The answer to this question, although
the phenomenon is a common one, is not
simple; it can probably be accurately
given by no one who reads this article.
The question has probably not even oc-
curred to any one of them, yet we fre-
quently hear nowadays the question:
“What makes a triode oscillate?”” Tt is
a case of the unusual; the violin string is
so simple that every one thinks he knows
how it works. But the vacuum tube
scems much more complicated in its ac-
tion. As a matter of fact it is easier to
get an exact solution of the action of the
triode than of the violin string.

What makes the brakes of a train or
automobile give off such a shrill squeal
when they are suddenly applied? Does
the driver actually vibrate the brake shoe
thousands of times a second? Evidently
not. \What makes the halance wheel of
a watch continually oscillate back and
forth when the main spring is evidently
trving always to push it in the same
direction? What makes the steam rush
out of a whistle in pulses, giving off high-

'|,.| '.z;-’u.mu.' i?::?'fafm
_ III'I

e e e

Al cocrrent

pitched musical notes when it could
apparently flow through the hole through
which it is escaping more easily if it
came out uniformly—in which case no
sound would be given off at all?

Will a toy balloon, towed behind an
automobile, proceed uniformly through
the air or will it vibrate sideways, even
though the towing string is exerting a
uniform forward pull? Why does a flag
flutter in the breeze?

These cases could be multiplied with-
out number; it seems in many instances
that Nature would rather do things in an
oscillatory fashion than in a straightfor-
ward fashion.

We should not be surprised therefore,
in view of the actions just outlined, if
the electrons in the triode, on their way
from the filament over to the plate, may
be made by certain circuit connections to
proceed at a variable periodic rate rather
than flow uniformly as the continuous
current generator or battery in the plate
circuit tends to make them do.

The elements of an oscillating tube cir-
cuit are as shown in Figure 1. The plate
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From a photograph loaned by Prof. J. H. Morecroft

A PHOTOGRAPH OF AN ELECTRICAL VIBRATION

This picture is termed an ”oscillog;:am.” At shows in graphic form how a vacuum
tube that is used with a condenser in series with the grid, detects o high frequency
signal,
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General ’ Electric . .
THE OSCILLOGRAPH—A MACHINE THAT PHOTOGRAPHS
ELECTRIC CURRENT

The film end of an oscillograph box, showing the arc lamp in the spring tube at the

left and control switches, vibrators, electric shutters and field magnets.
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The kind

of picture that such o device produces is shown on the opposite page.

circuit generator with its associated choke
coil delivers a continuous flow of energy;
this energy coming to the tube may be
partly used up in the tube and partly flow
on to the output circuit, which is the place
where the high frequency power oscilla-
tions are started. The oscillating circuit
may be made to act on the tube, so that
the energy is supplied to the circuit in
pulses, thus serving to keep it continu-
This action is much
the same as in the escapenient of a watch,
which lets energy flow into the balance
wheel in pulses—the pulses being so timed
as to maintain the oscillatory motion of
the wheel.

The period, or frequency of oscillation
of the balance wheel, is fixed by the effec-
tive mass of the wheel and the size of
spring used; shortening the spring will

increase the frequency and lengthening
the spring will lower the frequency. This
is what is accomplished by the “faster”
and “slower” adjustment of your watch.

As the electrical constants of the oscil-
lating circuit determine the frequency
of the alternating current that is gene-
rated, it might be presumed that any fre-
quency could be generated at will. Such
is nearly the case. With one of the ordi-
nary tubes obtainable for small trans-
mitters the writer has produced frequen-
cies as low as one cycle a second by use
of large inductances and condensers,
whereas the same tube with the smallest
inductances and condensers feasible has
generated ten million cycles a second.
These are not necessarily limits; it is pos-
sible for one who has large and efficient
coils to go lower than one a second and
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TUBE

CONTINUOUS
ENERGY FLOW

-—.—ﬁ.
PULSATING FNEREY
SUPPLIED TO
OSCILLATING Cl1RCUIT

SOME /S USED
8y THE TUBE
AND WASTED

Ficure 1:

The clements of an oscillating tube.

This diagram illustrates in simple

form the action that takes place within the oscillating vacuum tube.

by using proper care in the selection and
arrangement of the apparatus the upper
frequency can be pushed as high as three
hundred million cycles a second—a wide
enough frequency range to suit almost
everyone !

The amount of power output of an
oscillating tube is limited entirely by the
amount supplied by the continuous cur-
rent machine that furnishes the power to
the plate circuit; only a certain fraction
of this can be transformed into alternat-
ing current power. The power supplied
by the continuous current machine is
equal to the product of its voltage and
current, hence to have a large output
from a tube its plate circuit must be ar-
ranged to stand high voltage and its fila-
ment must be sufficiently large to liberate
a great many electrons without operating
the filament at such a high temperature
that its life would be short. In the smaller
tubes used for transmitting about 500
volts pressure is used in the plate circuit
and a current of about 30 milliamperes
is permissible, thus requiring from the
plate circuit generator 15 watts of power.
As an efficiency of 30 per cent is com-
mon in these tubes as generally used, the
amount of alternating current power
available is about 5 watts, which is the
rating of the small transmitting tubes.

For more power, larger filaments are
required and the arrangement of connec-
tions in the tube must be such that high
voltages may be applied between the plates
and filament. Tubes are now being made
for experimental purposes which permit
an electron current from filament to plate

of 60 amperes and which permit a volt-
age in the plate circuit of 15,000 volts.
As the efficiency of these larger tubes can
be made much higher than it is for the
smaller tubes (just as is the case for any
clectrical machinery) we may figure on
an efficiency of 80 per cent to 90 per
cent, so that the output would be meas-
ured in the hundreds of kilowatts. Of
course, these powerful tubes cannot fol-
low the same constructional lines as the
smaller tubes; they are made of metal
instead of glass, and all the parts of the
tube must be arranged for cooling by
circulating water through jackets prop-
erly built into the tube.

For a given tube, well constructed and
evacuated, there are two prime factors
which serve to limit the safe output: the
safe filament temperature and the safe
plate temperature. Excess values of
either will materially shorten the life of
the tube.

An oscillating power tube may be either
separately excited or self-excited, the
same as any continuous current generator.
In case but one tube is being used it must
evidently be self-excited, but if three or
more are used better results will be ob-
tained by using one of them (self-
excited) to excite the grid circuits of the
others. The writer has always found it
possible to get more power out of three
tubes by using one of them as an exciter
and the other two as power amplifiers
than if all of them were used to deliver
power to the antenna. It is easier to con-
trol the various required adjustments for
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separately excited tubes than for those
self-excited.

It is especially advisable to use sep-
arately excited tubes for short wave tele-
graph transmission because of the greater
constancy of the frequency generated; if
self-excitation is used the frequency of
oscillation is determined by the capacity
of the antenna and any change in this
capacity will affect the frequency sent out.
If double frequency amplifiers (Arm-
strong’s super-heterodyne) are used for
receiving, the reception will be compara-
tively poor.

The safe output of an ordinary tube
is fixed by the heating of the plate. The
largest tubes used by amateurs have a
safe plate rating of 250 watts. If the
tube is adjusted for 50 percent efficiency
it is evident that the maximum safe out-
put of the tube is 250 watts. Suppose
that by a suitable adjustment the effi-
ciency could be raised to 90 percent,
what would be the safe output of the
tube? Again the safe output would be
fixed by the fact that there must be no
more than 250 watts used on the plate,
but with 90 percent efficiency, when
the loss on the plates is 250 watts,
the output of the tube will be 2250
watts; that is, the possible output has

Y
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been increased something like ten times!

It is easy to state the conditions which
must be obtained in a tube to get its
maximum efficiency for any given fila-
ment current and plate voltage, but it is
not quite so easy to furnish these condi-
tions on an actual set. A comprehensive
study of the question of triode efficiency
was made by the writer, with the assist-
ance of Mr. Trap Friis, and the results
were published in the Proceedings of the
A. 1. E. E. for October, 1919. This
seems to be the only work on record in
English that shows the necessary condi-
tions for maximum efficiency and how to
obtain them.

The grid potential and plate potential
of a tube fluctuate as the tube generates
alternating current power, generally fol-
Jowing the form of a sine wave. For best
conditions the plate voltage must fluctuate
an amount nearly equal to the voltage
of the machine in the plate circuit. For
example, if a 500-volt generator is used
in the plate circuit the plate voltage should
fluctuate from about 50 volts to 950 volts,
the exact amount depending somewhat
on the structure of the triode. The proper
value of the lower limit (50 volts) is very
important in determining the efficiency,
but it can only be given accurately when
the exact characteristics of the tube are

Fioure 2: A circuit that employs a small battery
and a resistance to keep the grid negative while
the sending key is “up.” This prevents any cur-
rent flow through the tube while the key is in this

position,
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FIGURE 3: An oscillating circuit that is adaptable for

use by amateurs for transmitting. By insertion of the

proper modulating apparatus this circuit may be used
for telephony.
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known. The article cited above deals
with this point in detail.

The grid potential must fluctuate by
an amount about equal to the fluctuation
of plate voltage multiplied by the factor
Wo/2 where W, is the theoretical volt-
age amplification factor of the tube, gen-
erally about five for the small power tubes
sold for amateur use. The amount of grid
bias voltage (always negative) should be
so chosen that when the grid voltage
has its maximum positive value it is nearly
equal to the minimum plate voltage. This
condition may be obtained ecither by the
use of a C battery of small dry cells or
by the use of a suitable grid condenser
and grid leak. In either case a high fre-
quency choke coil should be placed be-
tween the grid and ground (filament con-
nection) to prevent the use of excessive
power in exciting the grid.

Not only must the proper magnitudes
of grid and plate voltage fluctuations be
obtained, as given above, but the relative
phases of the two must be accurately ad-
justed. The phase of the two must be
exactly 180 degrees apart, so that the
maximum positive grid potential occurs
simultaneously with the minimum value
of plate voltage. This is an important
point to observe if the maximum output
of the tube is to be obtained, and is the
most difficult condition to fulfil when the
tube is using self-excitation.

The fourth condition has to do with the
load circuit. In the case of separate ex-
citation the natural frequency must be
the same as the frequency of the exciter
and for either separate or self-excitation,
the effective resistance of the antenna cir-
cuit, between the two points where the
tube supplies the alternating current
power, must be equal to the alternating
current resistance of the plate circuit of
the tube. This is nearly equal to (but al-
ways somewhat less than) the voltage of
the B machine divided by the continuous
current furnished by this machine.

It is possible, of course, to put the
transmitting key directly in series with
the antenna circuit if but little power
is being generated, if opening the circuit
at the point selected does not also inter-
rupt the current from the B machine. It
is generally better, however, to put the key
in the grid circuit, thus cutting off the ex-
citation of the tube when no signals are
being sent out.

Whenever possible the key should be so
placed that when the key is “up” no plate
current flows from the B machine; in this
case when no signals are being sent (all
the time the key is up) the plates are
being cooled off and also not so much
power is used from the B generator. If
this connection is properly made the safe
output of the tube is nearly twice as much
as if this precaution is not observed.
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Thus if a tube is rated at 12 watts safe
power on the plate and the above condi-
tion is satisfied, the circuit may be ad-
justed so that when the key is down the
power dissipated on the plates is 20 watts,
and still the plates will not overheat.

In the case of highly evacuated tung-
sten filament tubes this may he accom-
plished by leaving the grid “free” or
“floating” when the key is up; with oxide
coated filament tubes this free grid is a
dangerous condition and should never be
tried. The free grid of a well evacuated
tungsten tube will practically always be
negative, thus cutting the plate current
down to a very small value. The frec grid
of an oxide coated filament tube may
suddenly go positive, in which case the
plate current increases to a dangerous
value and the tube is spoiled in a few
seconds; in fact, they many times “blow
up,” breaking all the internal structure.

For these oxide filament tubes it is best
to have the key so inserted that when
it is up the grid is forced to a proper
negative value by a battery of small dry
cells, as indicated in Fig. 2. With the
key up the voltage of cells A forces the
grid to become so negative that the plate
current is brought to practically zero and
when the key is down the cells are
“shorted” through the high resistance R,
which is sufficiently high (say 50000
ohms) so that the current which flows
from the cells doesn’t materially affect
their life. A small condenser C across
the switch points will eliminate whatever
slight sparking might occur. Using this
scheme it is possible for a small hand key
to successfully control kilowatts of
power in the antenna.

When the conditions for best efficiency
are obtained it often happens that the
tube is sluggish in “picking up” when
the switch is closed, thus not permitting
rapid sending; for this reason as well as
for the others cited above, it is best to
have the power tubes excited by a separ-
ate tube, which is continually left in the
oscillating state.

Of course, every one finds his “best”
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circuit by using that in which he gets
most power out of his tubes. But any
circuit which permits the fulfillment of
the conditions analyzed will be as efficient
as any other.

A circuit certainly as convenient as
any is shown in Fig. 3. This is the one
used most frequently by the writer. A
coil H, A, B, is wound with sufficient
inductance so that combined with the
capacity of the antenna it will give fre-
quencies considerably lower than any
which it is desired to generate. It has
about twelve taps, say every second turn
is brought out for making connection to
it by a clip. Condenser C, is a mica con-
denser with four or five values, the mini-
mum being about equal to the antenna
capacity; a better but more expensive
set-up uses a variable condenser in this
place. F and D are high frequency
chokes of about one millihenry each. C
is an insulating (or blocking) condenser
of say 0.1 microfarad. G is the biasing
battery of a few small dry cells; for the
ordinary 5-watt tube 20 cells will do.

The wavelength sent out is controlled
by the position of contact A. The grid
excitation is controlled by the size of con-
denser C,; it should generally be about
twice the capacity of the antenna. The
position of contact B affects the wave-
length slightly but its principal function
is to make the effective resistance of the
antenna, as measured between contact B
and ground, equal to the plate circuit re-
sistance of the tube. The amount of
bias voltage in battery G affects the effi-
ciency of the tube primarily; this, and
the capacity of the condenser C,, should
be varied together in adjusting for maxi-
mum efficiency. For small power the
sending key can be placed in the antenna
circuit between condenser C, and ground.
If the maximum safe output is desired
the grid should be excited through a con-
denser and the key arranged as shown in
Fig. 2.

For the single tube transmitter this cir-
cuit arrangement seems as good as any.
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A DEMONSTRATION OF THE “TALKING CRYSTAL”
1 ithout the aid of a battery or other clectric generator, Dr. A. M. Nicholson, who

developed twhat is called “Piezo clectricity,”

enables his audience to listen in on

music broadcasted by radio.

I'he Voice in a Lump of Salt

How Crystals Are Made to Yield the Beautiful Super-
sensitive " Pressure Electricity.” T'oday a Laboratory

Stunt but Tomorroaw

H hat?

By JAMES II. COLLINS

ATHER a dirty looking chunk of

something or other—like paraffine
melted up with fine sand. And a queer
shape—flat on one side and a squatty
pyramid on the other. It might be a
setting lost out of the ring of a very
untidy giant.

It is wrapped with a ribbon of tinfoil,
clamped between two aluminum plates
and squeezed a little by springs. Finally
it is hooked up in an electrical circuit.

“Now listen!” the visitor is told, and
he is handed a pair of telephone receivers.

42

He hears the music from a phonograph
in another room—it would travel just as
well from another city. Sound cannot
be transmitted over a telephone wire
without electric current. But there is no
batterv on this circuit. The queer-
shaped object clamped between the alu-
minum plates is furnishing the inter-
mittent currents. Tested with a volt-
meter it would register as much as 500
volts on twisting the object with the
fingers.

Then it is hooked up to a powerful
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vacuum tube amplifier and is laid on a
sheet of paper. One edge of the paper
lifted with the fingers produces a sound
as though somebody were ripping clap-
boards off a house. The ticking of a
watch laid on the paper sounds like a
pile-driver at work. A grain of sugar
is 1aid on the paper ; presently a fly lights
and begins investigating. The fect of a
fly have suction pads—that is what en-
ables him to walk on the ceiling. His
promenade around the sugar sounds like
a cow wading through a mudhole!

The strange object is a crystal. We
are in a room devoted to crystal-elec-
trical research in the big New York lab-
oratory of the Western Electric Com-
pany, the guests of Mr. A. McLean
Nicolson, who might be called a “crystal
farmer,” for besides studying the elec-
trical phenomena of crystals he has to
grow them from “seed crystals.”  He
is showing us the “piezo-electric” prop-
erty of “pressure electricity,” of certain
crystals which were discovered by the
Curies. “Piezo” is from the Greek
“piezein” which means “to press.” Tor-
sion applied to these crystals converts
mechanical energy into electrical energy,
following certain lines in its crystalline
arrangement or pattern. Why certain
inorganic crystals like quartz and gems
should have taken different patterns in
cooling from molten liquids or gases in
the remote ages when the globe was
young, or why organic substances like
sugar and certain salts should cool from
liquid into different patterns, is one of
the unsolved riddles of matter. But a
most fascinating riddle! For if matter
as we perceive it through our senses is
nothing more than electrical energy
working in the impalpable ether (and
no scientist has ever detected the ether
by the most delicate apparatus) then in
this electrical phenomenon found in crys-
tals we are leaning over the very eaves
of the material universe and looking into
its ether abysses. That is to say, look-
ing into the Everlasting Nothing—from
the standpoint of mere humans.

You can push speculation along this
line so far into mathematics and meta-
physics that it is comfortable to find a
material chair under you and see material
ships out the laboratory window doing
their chores up and down the North
River, and hear the blunt question of a
matter-of-fact visitor:

“Well, what practical use can you put
it to? Will it make a better crystal de-
tector for radio?”

Just what the skeptical man in the
street wanted to know when Sir William
Ramsay isolated argon and helium, “But
what are they good for?” And science
itself couldn’t then predict that in less
than thirty years we would be using one
in electric light bulbs and the other to
make safer dirigibles.

“During the war, we used these crys-
tals as submarine detectors,” explains

Western Electric

THE “TALKING CRYSTAL” HARNESSED

Showing how the artificially-made crystal is

squeezed between two aluminuimn plates and con-
necied in circuit to give out electricity.
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Mr. Nicholson.  “Placed in watertight
cans, dropped over the side of a ship and
connected with a telephone circuit, their
supersensitiveness revealed the vibration
from a submarine propeller several miles
away.  But we haven’t found a real
workaday jol for them yet.”

The time may come when crystals will
replace the carbon microphones in the
telephone transmitter and receiver, but
there is no immediate practical applica-
tion in sight, and the physicist refuses to
make any predictions. They have no ad-
vantage in radio telephony because, while
many amateurs use galena, carborundum
and other crystals as detectors, this type
of crystal is “different.”  The radio
crystal detector is a rectifier. It changes
the inaudible high frequencies that are
transmitted through the ether into lower
frequencies capable of acting upon a tele-
phone receiver.  But while this crystal
is sensitive enough to detect the high {re-
quencies of radio, it simply passes them

Western Electric

THE THREE STAGES IN THE CREATION

as gems when they first come from the solution.

RADIO

along  without changing potential, and
for radio purposes it would have to be
connected with something else. The crys-
tal radio detector is only a makeshift.
anyway. \We have the ideal detector in
the vacuum tube, the only reason why
it is not universally used being that it is
somewhat expensive compared  with
crystals,

The present problem is to find better
kinds of crystals, and learn more about
the organic crystals generally—which is
where “crystal farming” comes in, a
field of investigation in which amateurs
might help and find an interesting hobby,
This requires some chemical knowledge,
but is not difficult and should appeal to
those who take an interest in pure science
and like to extend their knowledge by
experiment,

None of the inorganic crystals so far
investigated have any great degree of
sensitiveness—the quartz and gem crys-
tals that Nature grew millions of years

OF THE PIEZO CRYSTALS
Thesevbits of erystals, grown from seeds in the laboratory, are as clear and pretty

After they are “desiccated” (or

baked and shrunk), they are “dressed”—meaning that they are covered with varnish
and tinfoil.
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From a photograph made for Popyurar Rapio

HOW THE CRYSTALS ARE MADE

The best crystals are made of Rochelle salts,
various kinds of swugars, especially from commaon rock sugar.

but good effects have been obtained from
Even ice is a crystal

from which pieso effects may be obtained.

ago. Only the organic crystals grown
in the laboratory become satisfactory
generators or transmitters of electricity
under torsion. The best of them all thus
far found is the crystal of Rochelle salt,
a product of the juice of the grape. For
practical purposes it has shortcomings,
it is easily damaged by humidity, for one
thing.

Relatively few of the many salts,
sugars, tartrates and so forth, have been
investigated. As an illustration of the
field to be explored the writer told Mr.
Nicolson about the rare sugar work of
another investigator, Mr. T. Swann
Harding, who is producing a dozen or
more little-known sugars for bacteriolo-
gists. Iarding’s sugars are a queer lot.
One of them is a bitter sugar, several are
unfermentable, and another is extracted
from pants buttons, so to speak—the
vegetable ivory trimmings from button
factories.

“There you are!” he said enthusias-

tically. “The only sugar we have tested
for the piezo-electrical effect is the com-
mon rock sugar of the candy store.”

If Mr. Harding can grow better
crystals for Mr. Nicolson, they will still
have to make a horse trade on costs, for
some of the rare sugars fetch several
hundred dollars a pound!

Crystals are grown in several ways.
Like plants, each particular substance
thrives best under certain conditions.
The purpose of growing the crystals is
to get them in masses large enough to
generate or transmit sufficient electricity.
The growing process is really freezing.
Incidentally, ice is a crystal, and snow,
probably with the piezo-electrical effect,
but they have obvious shortcomings.

The Rochelle salt crystals are obtained
by heating a solution of the salt in water
and cooling it to supersaturation rapidly,
in about twelve hours. A small “seed”
crystal is added as the liquid cools, and
the salt grows around it, taking its char-
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acteristic crystal formation.  Masses
weighing two pounds have been grown,
but they are usually defective. After
growing, the “raw” crystal must be
“desiccated” or baked. This dries and
cures it, shrinking the size and increasing
its clectrical properties. It also improves
with time, if it is not affected Ly atmos-
pheric conditions.  Mr. Nicolson has
crystals which, after several years' use,
are just as cffective as ever, and in some
ways more effective than newly grown
erystals.  Its production of electricity
takes nothing from the crystal. [ut
under compression and torsion, it gives
out clectricity, and when released it takes
up electricity. A handy comparison is
with a sponge, from which water can
be squeezed, and which will take up water
when the pressure is relaxed, yet noth-
ing is taken from the sponge in the
process.

After the crystals have grown and
are baked, they must be dressed—coated
with a special varnish and fitted with
tin-foil electrodes. The small seed crys-
tals used in growing the larger ones are
obtained from previous croppings or
by disturbing the solution in which
crystallization is taking place, this caus-
ing it to break up in many small crystals.

Kelvin reasoned that matter is nothing
more than electric swirls or ‘*‘vortex
rings” in the ether, comparable to smoke
rings. If they swirl without friction they
will go on forever. But if there is the
slightest modicum of friction, eventually
the material universe must run down and
disappear.  That will happen so many

aeons in the future that we needn’t worry
about it, but it is inevitable just the
same.

The Hindus hold that the visible ma-
terial universe is simply the “breathing
out” of Brahma into the invisible spiritual
universe.

“I will realize and express myself
through material manifestations,” says
Brahma, and his out-breathing is the
cnergy that makes spirit appear as mat-
ter—or the ether as Kelvin’s vortex
rings in terms of modern science. But
there is an in-breathing, too, and when
Brahma breathes in again, the material
universe disappears and an unthinkably
vast cycle of creation ends, and the uni-
verse rests In spirit until another out-
breathing.

Kelvin didn’t find Brahma, nor carry
the microcosm of his vortex ring to the
microcosm of Brahma’s cycle. But his
physical and mathematical results suggest
that the IHindus may not be, after all,
so far off in their metaphysical concep-
tion of the universe.

In the piezo-electrical phenomena of
crystals, as in radio communication, we
arc perhaps dealing with the basic stuff
of the universe—certainly the finest
states of matter. And we are using some
of them to enormously extend the range
of human intelligence, so pitifully blan-
keted under its dense robes of flesh.

Yesterday radio communication was a
beautiful laboratory plaything, useless to
the practical man. What it has since be-
come, the piezo-electrical effect of
crystals may become tomorrow,

What Will Take the Place of
Today’s Broadcasting ?

Publication of Major General George O. Squier’s article on this
live topic has been postponed from this issue—for which it was

announced—to the next issue, October.

This change will enable

the General to include in his article some timely material that was
not available carlier. Ask your newsdealer to reserve your copy.
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U. 8. Signal Corps

THE MOST EXCLUSIVE ANTENNA IN THE WORLD

By merely sliding the ving along this miniature resonance wave coil—thereby changing

the wavelengths which are received—>Major-General Squicr, the inventor of this

device, is enabled to keep out mot only the wavelengths he does not want, but also
most of the static that comes along with them.

A Resonance Wave Coil for
Reducing Static

By S. R. WINTERS

Y the use of a so-called “resonance

wave coil”—which is in effect a com-
plete and compact wireless antenna—the
Signal Corps of the United States Army
reports that it has developed a method
whereby “static,” the persistent disturber
of orderly radio communications, may be

practically eliminated. ~This discordant
element in the reception of radio signals
is operative from June to October—about
five of the twelve months in the year—
and has always been one of the retarding
factors in the development of the radio
art,
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The invention of the Signal Corps for
eliminating static takes the form of a
drain coil of wire. The incoming signals
from broadecasting stations, for instance,
traverse the so-termed “resonance wave
coil” ‘and then proceed to the conven-
tional radio-telephone receiving outfit,
irrespective of the design—vacuum tube
or crystal set. DBut this coil of wire or
compact antenna is of a discriminating
caliber and only radio signals are ad-
mitted into the radio-telephone receiver,
while the static electricity is sidetracked
and conveyed to the ground. Such are
the claims made for this new form of
“static eliminator.”

The length of the drain coil varies with
the distance traversed by the communica-
tions that are to be received. The
strength of the incoming wireless signals
are not robbed of their strength by the
draining process.  Morcover, facilities are
accessible for amplifying the messages
as required.

“Eliminating static noises has been one
of the most serious problems in radio
development,” savs Dr. Louis Colen,
consulting engineer of the Signal Corps
of the United States Army. *“Due to the
electrical charges in the atmosphere, espe-
cially in summer, even the largest sta-
tions must shut down at times. This
device represents a new and radical
departure in receiving radio signals. The
method consists in receiving the radio sig-
nal, passing it through a very long coil
which drains off the interfering disturh-
ances and leaves the full strength signal
without noises.”

This resonance coil obviates the need
of a receiving apparatus other than a de-
tector and a pair of telephones; indeed,
it has heen fittingly described as a “vest-
pocket edition of wireless equipment,”
and is adaptable to service in the absence
of ground connection, either actual or
counterpoise. As a transmitter, the de-
vice tunes its own waves and is a single-
unit direction finder.

The experimental unit of the reso-
nance wave coil built by the Signal Corps

is of a hollow cardboard design, 38 inches
long and 234 inches in diameter, around
which is threaded a single layer of No.
32-gauge insulated wire. This afforded
100 windings to the inch. Terminal bind-
ing posts are placed at each end of this
tube or coil. A Dbrass band or ring, a
fixture of the compact antenna, is sup-
plied with the binding post. This ring
in its formation is interrupted by a split
/4 of an inch wide at a point opposite to
the binding post. This break avoids in-
terference from disturbing eddy currents.
The ring is of ample size to slip snugly
over the wired tube. The c¢oil is
pivoted to swing to any angle in the
vertical plane. A dial on the base of
the framework indicates the compass
direction of the tube, and another dial,
facing the operator, reflects the degree
of elevation.

A resonance wave coil of the dimen-
sions indicated is capable of receiving
signals ranging upward to a wavelength
of 1,200 meters. Contrary to the oper-
ating principle of former designs of tun-
ing coils, the shortest wave point on this
device is at the center of the coil. If the
tube is in a position exactly at right
angles  to incoming electro-magnetic
waves, the brass ring may be moved to-
ward either end of the coil as a means
of tuning to the incoming signals. In
other words, there are two points along
the coil, located at equal distances from
its center toward either end, where 600-
meter wavelengths will be audible. By
the same token, at two points, a bit far-
ther along on both ends of the coil, 750-
meter wavelengths may be received,

\When the tube was located in the
Washington laboratories of the Signal
Corps, wireless signals from the radio-
telegraph station of the United States
Navy Department in Cuba could be
heard distinctly. The reduction of static
electricity to a minimum by the use of
the resonance wave coil inspired the Sig-
nal Corps to apply the principles of this
device to the development of this static
eliminator,
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From a photograph made for POPULAR Raplio

A Rotary Condenser Usually Costs from $5.00 to

But You Can Make One Yourself for
Less Than $2.00

How r0 Make Your Own
RoTARY PLATE CONDENSER

Another of the Practical Little “How to Build” Articles for the Novice
By A. HYATT VERRILL

IN some ways the rotary type condenser
is a little more desirable than the slid-
ing type. It occupies less space, it looks
neater, and a finer adjustment can be ob-
tained with it. On the other hand, it is
perhaps a trifle more difficult to construct,
but if you use a little care, you will not
have the slightest difficulty in building a
rotary plate condenser that will serve as
well as the most expensive ready-made
instruments.

Although the condenser described here
has 23 plates, the number of plates may
be varied to suit the requirements and you
may make one with 11, 23, 43 or any
other number of plates in exactly the
same manner, the only difference being in

49

the length of screws. But in each case,
the dimensions of plates, base and top
given, as well as the sizes of screws,
washers and other parts may remain the
same.

Before commencing work on the con-
denser, or for that matter on any instru-
ment, it is a wise plan to study the direc-
tions carefully, before beginning work.
By studying the directions until you
thoroughly understand each step in the
construction you will avoid mistakes
which are apt to occur if you go ahead
with the work and trust to following di-
rections as you proceed. Ordinary tools,
such as a screwdriver, drills, hack saw
and files are all that are required, but a
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set of taps and dies will prove a great
help.

As the sheet aluminum in this con-
denser is fairly thick, vou will save time
and trouble if you secure a pair of tin-
ners’ snips or get the local tinsmith to
cut the plates for you, although there is
hittle difficulty in cutting the sheets with a
hack saw and then trimming the rough
edges with a file.  Be very careful, how-
ever, not to bend or buckle the plates, for
if you expect good results they must be
absolutely flat and even.

The supplies required will be a sheet
of Ig-inch Bakelite or Tormica large
enough to give you two pieces each 314
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by 334 inches in size. A supply of sheet
aluminumy 1/16 inch thick and large
enough to give you the 23 plates. As
cach plate takes a picce 334 inches square,
you can readily figure this out, or better
still, mark the patterns on a sheet of paper
or card and measure the size required.

You will also need about four dozen
brass or copper washers 34 inch in diam-
cter and 3/16 inch thick with a hole %
inch in the center. If you cannot get
washers of this thickness, use several
thinner washers. They may vary 1/32 of
an inch in diameter without harm. You
will also need a few similar washers 1/16
inch thick.  You must also have four %-
inch Dbrass screws four inches long, a
number of nuts to fit these, two binding
posts, a little wire and two bushings of
cither brass or fibre 3/16 inch thick and
Y4 inch in diameter with a hole % inch
in diameter. If you cannot secure these
you may make them by cutting off short
sections of brass or fibre tubing of the
right size, or you may use a number of
1/16-inch washers of the right thickness
to make the desired size.

The first thing to do is to scale off the
patterns for the plates, shown in Figures
I and 2, to full size on a sheet of stiff
paper or thin cardboard. Do this with
a pair of compasses and a ruler and be
sure to get all the measurements exact as
upon this depends the whole success of
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the condenser. Cut these patterns from
the card and using them as guides, mark
around them on the aluminum and cut
out the plates. There should be twelve
of Figure 2 and eleven of Figure L.

Next cut the two blocks of Bakelite or
Formica 315 by 34 inches. Place one
piece of the Bakelite on the other and pile
the plates on them as in Figure 3, placing
the larger plates first, then the smaller,
and being sure that all the edges are even
as shown. When all are arranged. clamp
plates and panels firmly in a vise and bore
the holes through all at the exact spots
and distances shown. Then remove the
plates and panel and clamp the larger
plates alone in the vise with a piece of
board behind them, after arranging them
so all holes are in perfect alignment. If
you run Yg-inch rods through the three
holes at the corners it will be easy to align
them.

\Vith a reamer or a large drill, cut the
hole marked $4 inch to that size. Ream
the corresponding holes in the panels to
¥4 inch. The worst of the work is now
done and all that is necessary is to assem-
ble the condenser.

Insert the four brass bolts 4 inches
long and 4 inch in diameter in the four
holes in one of the panels and turn the
panel over so the heads of the screw bolts
are underneath. Slip one of the 3/16
by 34 inch washers over the bolt placed
in the large hole in the panel.

Slip one of the bushings 3/16 by %4
inch over this central bolt and push it into
the 4-inch hole in the panel.

Place one of the 1/16 by 34-inch wash-
ers over each of the three corner bolts
but not on the one in the large hole.

Stide one of the large aluminum plates
over the bolts, pushing it down until it
rests firmly against the three 1/16-inch
washers.

Place one of the 34 by 3/16-inch wash-
ers over each of the four screws and
work that upon the bolt in the large hole
down through the large hole in the plate
until it rests against the panel and the
bushing, as shown in Figure 4.

A BAkeuITE
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Slip one of the small aluminum plates
over the bolts and slide it down until it
rests upon the washer on the central bolt
but do not bend it or buckle it. Let it lie
loosely. Put another one of the 3g by
3/16-inch washers over each of the four
bolts and slip on another large plate. It
will now be as in Figure 5. Continue
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putting on plates and washers in the same
order until all are on.

When the last large plate has been slip-
ped over the bolts, place a 3/16 by 34
inch washer on the central bolt and a
1/16-inch washer on each of the other
three as in Figure 6, Slip the second
piece of Bakelite over the bolts. Place
the second X4 by 3/16 inch bushing over
the central Lolt, fit it in the hole in the
panel and place one of the 1/16 by 3%
inch washers over it.

Place nuts on the three corner bolts
and twist a wire a few inches in length
around the head of one of them and screw
the nuts on firmly, tightening first one
and then another. When these are all
tight, slip a nut on the central bolt, turn it

RADIO

on for a few threads and turn the entire
affair right side up.

If you have used a screw headed bolt
for the central one you must solder the
thin washer above the bushing to the bolt,
but if yvou have used a threaded end rod
you should screw a nut down against the
washer as shown in Figure 7. In the
first case. after soldering, tighten up
gradually upon the nut at the oppousite
end of the bolt until the smaller plates
bind slightly between the washers. Then
swing them out from between the large
plates until you can get at them and while
holding the edges in perfect alignment,
tighten up on the nut until the plates are
securely bound together,

If a threaded end rod has been used,
you may tighten up on the top nut in-
stead of on the bottom. \When all this
is done. fit a knob or handle to the top of
this central bolt as shown in Figure 7.
Solder a short section of wire to the low-
er end of this bolt, Solder the nuts to
the Dolts all around. Lead the two wires
to binding posts at the corners of the
lower panel as shown and place small
leather headed tacks or any other similar
devices upon the under surface of the
base so that it will rest evenly without
bearing on the bolt ends.

The finished condenser should appear
as in Figure 8, ready to connect to your
set. By rotating the knob, you can vary
the capacity of the condenser, thus accom-
plishing your tuning.
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Radio is entering into medical circles; some

AN ELECTRIC PORTRAIT O

T i.r i

F ANXIETY
of the same radio apparatus that is used

for receiving purposes is row being employed by doctors for recording the nervous

reactions of patients.

The above graph, for example, is an “electrocardiogram” that

shows the cardiac current of a woman during a moment of worry over the safety of

her jewels which she had left in the dressing room!

How radio is being used by

doctors will be told by Dr. Henry Smith Williams in a near issue of PoruLAR Rapio.
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Radio Fans Who Are Paid 70 Learn

WHAT THE NATIONAL GUARDSMAN IS DOING WITH WIRELESS

In no organization in the world is the amatenwr given money for the
privilege of getting expert instruction in radio except in the State
Militia. For weekly drills in radio of an hour and a half each, Uncle
Sam pays from $1.00 to a Private to over $3.00 to a Master Sergeant—
and when the new bill goes into effect these rates will be increased
80 percent. And in camp the militiaman geis both his full-time salary
and his expenses! But in vetwrn Uncle Sam is getting a capable force
of young wmen trained in the military uses of radio; this article tells
how he trains them.

By ALFRED M. CADDELL

HEN the war was over the soldiers of the United States army—

about 96 percent of them—returned to civil life. But of this
number not all of them gave up entirely their connection with the
military. Some of them went into the Reserve Corps; some went into
the National Guard; and of the latter group a goodly number of
veterans joined the Signal Corps, in which they are enabled to con-
tinue their activities in radio—a phase of military work which had
barely been started when the war began.

Indeed, the war did a good turn when it aroused in the mind of
men the latent possibilities of radio. For years men of science had
been peacefully developing wircless telephony—and then along came
the war and the necessity, and the interest in the subject was stimu-
lated with a bang.

Although the war-time personnel has largely vanished, we now
have as a legacy the nucleus of two military organizations working
for the furtherance of radio. One is the Signal Corps of the U. S.
Army ; the other is the Signal Corps of the National Guard.

TRANSMITTING IN THE
FIELD

The power for operating this equip-
ment is furnished by the hand-
generator. Note the collapsible
metal mast that serves as a support
for an umbrella anteniia.

Brown Dros.
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One of the best of the National Guard
organizations devoted to radio is the
101st  Signal Battalion, Second Corps
Headquarters, located in New York. It
was formerly known as the 102d Field
Signal Battalion of the 27th Division.
For purposes of illustration of what the
National Guard can do in radio work, it
may be accepted as representative. It has
an authorized war strength of 17 officers
and 460 men, although at present it is
composed of only 14 officers and 156 men.
The battalion is in command of Major
James C. Tox, and is composed of two
companies, A and B. The latter is the
radio company,

Company B is composed mainly of
operators and maintenance men capable
of handling the actual transmission of
messages.  Their work covers the oper-

ation of the radio net, consisting of
tractor and truck sets, and of maintain-

International
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ing (trouble shooting) and operating the
lines as constructed by A Company or
talen over from the cnemy. They speak
as freely of polarities and eccentricities of
clectrical phenomena as a mother would
relate the habits of her child. Yes, the
boys have wircless down pat. At times
their talk sounds a little bewildering to
the layman—vacuum tubes, condensers,
wavelengths, amplifiers, decrement. They
have been drilled and schooled until radio
has become part of their being.  We’ll
get acquainted first at headquarters, and
then accompany them on a camping trip
where actual warfare is simulated, wherge
they go through all the manoeuvres,
establish message centers, send and re-
ceive all kinds of “copy” over the waves
of the “chartered” ether.

We are the spectators at a Monday or
a Thursday night drill. Expectancy fills
the air. B Company assembles on the

B me
fe

IN ORDER THAT THE MEN AAY COMPREHEND THE PRACTICE,
THEY ARE TAUGHT THE THEORY
This class-room scene does not constitute a “drill” as the average “d. ]
But such classes are included in the instruction course in ’réfif:'o{]ig:tdmgftniﬁ:;oosza:lti
bart they are, too.
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From a photograph made for PopuLak RapiO

ON ACTIVE DUTY WITH THE ARMY'S “RADIO NET"—WHICH 15
BEING EXTENDED OVER THE WHOLE COUNTRY
The first duty of the stations in this net is to handle the traffic of the Amatewr Radio
Reserve, which transmits radio messages for the army. But they also relay messages
for others—free of charge.

big floor of the armory, equipment in
hand,—poles on which to string a V-type
antenna, generators, sending and receiv-
ing sets, head gears. The command is
given:

“Open station!”

Every man is at his post. In less than
three minutes’ time the antennae are up,
messages are broadcasted or received and
couriers are ready for quick dispatch to
“headquarters.”

“Station BG4 testing; calling 2ZBHA.
Station BG4 testing; calling 2BHA.
Station BG4 testing ; calling 2BHA.”

The operator is speaking into the radio-
phone. A slight pause, then possibly a
brightening of the operator’s face as an
answer comes over the ether waves. Or
possibly not, as the case might be, for

BG+ may have to tune in on a different
wavelength and call again before 2BHA
can hear him. Station 2BHA may be at
the further extremity of Long Island, or
up at Niagara Falls. It is all a matter
of his detector picking up or not picking
up the wavelength sent out by BG4.

The instruction work of the radio com-
pany is essentially practical. It maintains
telegraph classes and code classes, and it
teaches the men to read by the sounder
or buzzer, so that they become familiar
with wire lines as well as radio. The
men are taught how to operate and main-
tain the instruments. The company also
has what is known as a field buzzer set,
on which the continental code is used; it
is similar to a telegraph line, but is in-
tended for special use in the field; like-
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wise it has a “buzzerphone,” an ingenious
instrument first adopted by the British
during the World War and called a “Ful-
lerphone.”  This was perfected by the
Signal Corps and utilized by the A. E. F.
The buzzerphone is used in the front lines
and can be employed for telegraph code
or phone. Telephony is not permitted
except where there is no possibility of
being heard by enemy listening-in posts.
The buzzerphone, however, cannot be in-
tercepted as it operates on low potential
and both sending and receiving stations
must be tuned to one another and all
ground potentials balanced out.

The radio company has regular sched-
ules for drill nights, during which it oper-
ates radio with the army stations of the
2nd Corps, and maintains communica-
tion with amateurs in the handling of
traffic. Many of the men, after learning
radio technique in the classes, install sets
in their own homes. The radio course
extends over a period of twelve weeks,
and is then repeated; it covers all prac-
tical applications of radio phenomena.
This class is open to all members of the
battalion,

There are the different sets to be used
and kept in working condition. There are
practice sets as well as sets for broad-
casting and receiving. The men are en-
abled to keep up with new developments,
as apparatus and equipment are con-
stantly being changed and added. A re-
cruit is allowed to sit in at the classes
and be systematically coached. There is
nothing more important than to encour-
age him in his quest for knowledge ahout
radio; a cheery word and a slap on the
back promotes his enthusiasm—and en-
thusiasm in the work pays the govern-
ment mighty good dividends. Perhaps
the recruit wants to specialize in the air
service; perhaps he has visions of him-
self talking from an airplane or balloon.
All well and good—there is an airplane
set for him to practice on. Perhaps he
wants to operate the radio “net;” indeed,
he won'’t be allowed to forget that! But
meanwhile, as a member of the National

Guard, he is being paid for attending
drill and learning.

Not all the activities center around
teaching recruits, however, nor around
the mere exchange of messages with this
station or that. The battalion functions
in what is known as a radio “net,” which
transmits  government messages that
ordinarily would have gone over tele-
graph wires from Washington to the
army corps headquarters located in
various sections of the country. This net
has effected a large saving to the govern-
ment in wire tolls. The long-distance
stations linked together in an “army net”
permit the distribution by radio of army
orders and other official communications
that emanate from Washington to the
corps centers. Thus Washington is in
direct touch with Fort Sheridan, Chicago,
which in turn connects with Fort Crook,
Omaha, and on out to Fort Douglas,
Utah, and to the Presidio, San Francisco,
and the 9th Corps headquarters. This
forms the central trunk line of communi-
cation across the country, while a similar
border trunk system runs by way of a
relay at Fort Sam Houston, Texas, to
San Francisco. A total of 1,627 mes-
sages aggregating 71,295 words was han-
dled during the first two months the
army radio “nets” were in operation,
The Amateur Radio Reserve assists in
the relay of such messages ; operators of
the radio company are on duty two hours
every evening for this purpose. Alto-
gether, therefore, the work is varied,
profitable and intensely interesting.

During the summer the men of the
101st Signal Battalion convert armory
training into field practice. Let us travel
along with them and get an insight into
their field work.

Around the middle of August the bat-
talion entrains for its Peekskill camp.
Heretofore the outfit has been mounted,
and while mount practice is still included
in the training, the unit is now com-=
pletely motorized. In fact, quickness and
ease of mobility is a prime necessity of
its work. This year, for example, the
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From a photograph made for PortLAR Rapio

THE MEN ARE TAUGHT HOW TO REPAIR RADIO APPARATUS

RADIO 57

Soldiers in the field cannot drop into a mechanic’s shop to have thewr equipment fived
up, nor can they ship it back to the factory. So they do the job themselves in a shop

of their own.

The men are shown (A) dismownting a hand generator; (B) re-

surfacing a conmmutator and (C) repairing inductances.

corps has at its disposal four motor
trucks equipped with radio sets capable of
an efficient range of 500 miles, together
with trucks, motorcycles and other appli-
ances needed for a unit of this size.

The men motor to Peekskill. They
strike camp, say, late in the day. They
come upon a town in a valley, perhaps
a peaceful village with only a few tele-
graph and telephone facilities. A “war”
is in progress. They “seize” whatever
facilities there are and operate them. A
detachment is ordered to an outlying
point that is well guarded from shell fire,
with instructions to establish a radio sta-
tion. This forms part of the net, and is
connected up by wire lines to headquar-
ters, message centers and other units as

required. This station, if working with
division units, would likewise have a divi-
sion radio set for relaying traffic received
from army or corps headquarters. The
men like these detached service jobs be-
cause they are placed on their own initia-
tive, usually under the command of a
non-commissioned officer. Small details
are dispatched along the land lines—at
test points to watch for lines going out
of service. These men are supplied with
motorcycles or light cars to do the
“trouble shooting” and see that the lines
are kept in service. Should the lines go
out, radio fills the gap.

The use of radio, however, fulfills a
mission scarcely conceived by a non-mili-
tary man—that of invisible scout. For by
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use of goniometric apparatus, which was
developed by the French in the late war,
compass bearings can be obtained rapidly
on any station that sends a message. DBy
triangulating, or taking the bearings from
cach of a series of goniometric stations
n a given cnemy area, and charting the
point of intersection of those bearings, the
location of enemy stations operating radio
with each other can be determined. The
data thus gathered is then given the
artillery, which then aims to destroyv the
enemy station.  Thus war conditions can
be largely simulated.

The apparatus used by the corps unit
is known as the SCR-99, which has a
working range up to 100 miles. Tt is
compact and easy to transport ; it consists
of VT-1 tubes for recciving and VT-2
for transmitting on wave lengths hetween

RADIO

900 and 1500 meters C. W.—320 volts on
the plate of the transmitting tubes. The
SCR-97 is used for communication with
airplanes, as it has a telephone trans-
mitter; in field practice, however, the
actual required working distance is sel-
dom more than fifty miles, different units
overlapping one another, But should the
unit find itself in a bad locality, camou-
flaged in the woods. handicapped by bad
static conditions, the excess power will
then come in to advantage in overcoming
any possible trouble.

Big things are being planned for radio
in many National Guard activities—more
intercommunicating  stations, more un-
folding of radio possibilities, more trained
men.  Indeed, the development of radio
in the National Guard has barely begun,
The most interesting work lies ahead,

¥From u photugraph made for PorvLar Rauvio

LEARNING THE CODE BECOMES A GAME WHEN IT IS
TAUGHT IN CLASSES

There is a big diﬂ'crcngc between studyving the code alone and in company with other
beginners.  Fifteen minutes of concentrated study a day will enable the average
student to receive code messages within a montl,.
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THE BEST ANTENNA FOR RECEIVING BROADCASTS

A single-wire inverted L-type antenna.

The two eclevated supports—in this case

poles—may be used only in cases where trees or buildings are not avatlable.

The Simplest Receiving Antenna

THE INVERTED L-TYPE

The First of a Series of Short Articles on the
Various Types of Antennae and Their Uses

By DAVID LAY

Since the advent of radiophone broad-
casting, there has been such a great
amount of interest created in radio, and
so many receiving sets installed and an-
tennae erected, that one can look out of
almost any window in a large city, and
see at least one or more antennac Of
“aerials” as they are popularly called,
stretched along the skyline. Some of
them are high ones, some of them are low
ones, some are short, some are long, some
look neat and some look mangled, some
are insulated, and some are not, some
work well, some fairly well, some poorly,
and some do not work at all.

Very few of the beginners who erect
their antennae know what they are doing.
Some of them have not the slightest idea

what it is all about; they just follow the
directions and “String up a single wire,
about 100 feet long, and as free from sur-
rounding objects as possible.”

The antenna and the ground connection
form the means of converting the radio
waves into electrical oscillations, and if
the antenna is inefficient, how can we
expect the results to be satisfactory?
Even though we have good apparatus, if
the antenna does not convert the waves
into electrical impulses strong enough to
operate the set, we cannot expect the set
to work.

This series of short descriptions of the
different conventional types of antenna is
written to give the beginner an idea of the
structural details of the antenna as well

59
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SUFPPORTING
W/IRE OR ROPE

INSULATOR

ANTENNA
WIiIRE

FIGURE 1
How the insulator is fastened to the antenna wire and to the supporting wire.

as the uses of the different types so that
he will know which type is best suited to
his purpose and how to build it.

The type which has gained greatest
popularity on account of its simplicity
and general usefulness is the inverted
UL antenna. The “L” antenna gets its
name from the likeness of its shape to
an inverted letter “L.”

For broadcast reception the L antenna
is usually made of one single  wire
stretched between two high supports, with
an insulator at each end of the wire. The
lead in wire is attached (soldered) to the
antenna wire at one end and brought
down as straight as possible, to the re-
ceiving instruments, as in the diagrams
on the accompanying photograph. The
insulators are attached to ten foot lengths
of supporting wires (or ropes) which are
fastened to the elevated supports. The
supports may be poles, high buildings,
large trees, or other elevated structures.

The insulators are used to prevent the
currents induced in the antenna by the
passing radio waves, from leaking down

the elevated supports to the ground with-
out going to the receiving apparatus.
These insulators are sold in the radio
supply stores and are made of some kind
of good insulating material that is water-
proof.  They are usually made in a
tubular corrugated shape to make the
surface leakage path across them as long
as possible.  Two metallic rings are
fastened at the ends of the insulator for
connecting to the antenna and supporting
wires.  An insulator of this type is shown
in the diagram in Figure 1.

The length of the antenna wire
stretched between the insulators should be
approximately 100 feet.

The L type antenna will receive better
from the two directions in which the
antenna wire points than in other direc-
tions, and will receive best from the
direction in which the lead-in end points.

For transmitting on 200 meters, the L
antenna is made with more than one wire
in the antenna proper. Four wires are
usually used.  With this construction,
two insulators are used at the ends of

Ynm r
Wt
il

FIGURE 2
This diagram illustrates how the 4-wire
inverted L-type of antenna should be in-
e stalled. Note how the Spreaders are used ==
= to gwe the four wires the correct Spacing. =
[ ]

LEAD 7/
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each wire as shown in Figure 2. The
wires should be spaced at least two feet
apart. This is accomplished by the use
of two wooden “spreaders,” each six feet
long. These should be made of hard
wood sticks, two inches square.  The
sticks are connected to the elevated sup-
ports by means of wires (or ropes) as
shown in the diagram. Four lead-in wires
are soldered to one end of the four an-
tenna wires and these are brought to a
common junction from which a single
wire is run down to the instruments.
This latter type of antenna may be
used for both sending and receiving and
has a greater electrical capacity than the

single wire antenna. It has about the
same directional characteristics as the
single wire antenna.

Its inductance is of about the same
value as the single wire antenna, but its
capacity is much greater and this is the
main reason for its superiority for use in
transmitting. Each of these adaptations
of the inverted L antenna should be con-
structed as high in the air as possible,
especially in cases when the antenna is
to be used for transmission, as the ef-
fective height of the antenna greatly af-
fects the sending range.

The “T” type antenna will be described
in a near issue of PoruLar Rapio.

RADIOGRAMS
BY A.]J. DE LONG
A MAN fell off the roof yesterday and broke his antennac.

*

*

TwE station that is issued the call letters GOD will have a

lot of publicity to start with.
*

*

ANYBoODY who can throw a stone into a pool of water ought
to understand the fundamentals of broadcasting.

*

*

A youne man who has been saving his money doesw’t know
whether to buy a radio set or get married.

*

*

WHAT a radio fan needs is a shop that will repair vacuum

tubes while you wait,
%

*

THE trouble with most folks is that when they get a station
good, the program is spoiled because they wonder what another

place is doing.
%

*

WHAT makes the dog scratch so?  Maybe he’s got the radio

bug.
%

WHY the lights in the boxes?
waves the path to the receivers.

*

%
That’s to show the sound

*

-

A BEGINNER wants to know if it’s the scarcity of radium
that makes radio equipment so high.

*

*

NEXT o the lady who is always knitting on a strcet-car few
things are as annoying as the man who is always getting dis-

tance stations.
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WHAT READERS ASK

Tuts department is conducted for the benefit of our readers who want expert help
in unravelling the inmomerable kinks that puzzle the amateur who installs and operates

his own radio apparatus.

If the mechanismn of your equipment bothers you—if you

belicve that you are not getting the best results from it—ask Tie TECHNICAL EDITOR.

N order to make this department of greatest

help to the beginner, it i1s possible to publish
only those questions which are of the widest
application and of most general interest.  To
nsure prompt attention and to help the Techni-
cal Editor in handling the large amount of cor-
respondence  which the department has  de-
veloped, our readers are asked to observe the
following requests

L. Confine cach letter of inquiry to one
specific subject.

2. knclose a stamped and sclf-addressed en-
velope with your inquiry.

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

The questions that are not of sufticient general
interest to warrant publication in this depart-
ment will be answered personally, Many of
these questions are being answered by referring
the correspondents to items that have already
been printed in these pages. To get the full

QuesTioN : Will you give me a hookup
for a receiving set that employs a vario-
meter and variocoupler and a detector
tube, and batteries? \What kind of bat-
teries and what kind of receivers are
best? Would a one thousand ohm re-
ceiver work ?

W, H. F. REnox

ANSWER: A circuit diagram for connecting
the apparatus you wish to use is shown in
Figure 1. You will need the following ad-
ditional apparatus however:

1 Variable condenser, .001 mfd. capacity

1 2-megohm grid leak R,

1 Grid condenser, 0003 mfd. capacity.

1 5-ohm filament rheostat R.

1 2244 volt “B” battery

1 6-volt storage battery, 40 to 60 ampere-hour
1 pair 2000 or 3000-ohm telephones

You may obtain the batteries at any radio
supply store: ask for them as indicated in the

benefit of this service, therefore, sare your list.  The 1000-ohm telephones are not as
copics of PoruLar Rabio. sensitive as the higher impedance telephones.
0003 1r1FD.
CONDENSER
VARIOCOUPLER L
11
ez,
Vﬁe. YyYyvy
CONDENSER

VARIOMETER

+ -
1

@ @il

TEL. BBAT R'BAT

Ficure 1: A simple and cefficient tube set em-
ployimg a wvariometer and “variable condenser,
The wvariocoupler insures selectivity.
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QuEestioN: I am building a receiving
set that employs one stage of amplifica-
tion, two variometers with a Paragon con-
trol panel, and also a 4-circuit telephone
jack and a 2-circuit jack. I do not under-
stand the connections of the control panel.
Kindly publish a hook-up for it.

Gro. DUFFNER
Answer: The diagram in Figure 2 clearly

shows the connections for the complete set.
* kX

Question: What is the difference
between a UV-200 tube and a UV-201
tube and what are their uses?

A. ALLEN

AnswerR: The two types of vacuum tubes
mentioned are similar in details of construc-
tion, and their only difference is in the degree
of evacuation of gases in the tube. All tubes
containing an incandescent filament must be
evacuated to a certain extent to prevent the
filaments from burning up when heated to a
white heat, that is, the oxygen in the air in
the tube must be pumped out so that the fila-
ment will not oxidize and burn out. The UV-
200 tube is not evacuated to such a high
degree of vacuum as the UV-201. A small
amount of gas is left in the UV-200 which per-
mits the use of larger plate currents with re-
duced plate voltages. This is because the gas
left in the tube tends to ionize and thus make
the space between the filament and the plate

GRID
VAR/O.

more conductive. The UV-200 is used for a

detector, and the UV-201 is used as an am-

plifier.

* % X

QuesTioN : I have a Manhattan 7-plate
condenser (variable) and would like to
know where to hook it up. I have tried
it in series with my aerial and also in
series with my ground, but I find that the
signals and the programs of broadcasting
stations come in louder without it. Mine
is a number 15 tapped coil, 2 switch set,
using a crystal detector.

Can you tell me how to construct a
variocoupler?

Is radiocite better than galena?

A. JAacoBsoN

Answer: The capacity of your condenser
is too small to do any good in either your
antenna or ground circuits. The only place
it will be of any use with your present set is
coplnected across the secondary circuit of the
coil.

We will publish in a near future issue an
article showing how to build your own vario-
coupler.

This article will explain to you in detail the
construction of the instrument, which should
work to good advantage in your set.

Radiocite and galena are both very sensitive
crystal detectors, and there is not much choice
between them.

PLATE ‘B"BAT22v. _;'_B"BAZ_ai'OV

+ —
VAR/O. '|'|'|A|l

2 GRID
ZLEAK

pr—
——
—

1
= L
B_
e
-
[Jﬂar*/ AMP A
At ¢ TRANS. ¢
< B s
A- *=nsAT 6V
) -’
PLUG

Ficure 2: Connections for adding one step of amplification to a Paragon control
panel using a 4-circuts telephone jack and @ 2-circuit jack.

www americanradiohistorv com


www.americanradiohistory.com

7]: VAR. CONDENSER

POPULAR RADIO

[l
L
GRID
CONDENSER

TAPPED
co/L

MVAR

£ 6L,

vAR/O

TEL.

I

B "BAT.

Ficure 3: A simple regenerative hook-up in which the antenna circuit is tuned with a
condenser, the secondary is tuned with the tapped coil, and the plate circuit is tuned
by a variometer.

QuestioN: T cannot hear anything on
my regenerative receiver, as shown in my
diagram. \What is the trouble?

GEo. H, STrUBLE

ANswER: We have drawn the circuit cor-
rectly for you; if you use it as shown in
Figure 3 your set will work.

* * *

QuEsTION:  What is the difference be-
tween a regenerative and a non-regenera-
tive receiving set?

C. PEarsonN

ANSWER: Regeneration in this sense means
throwing the incoming signal back upon the
oscillation transformer (or loose coupler, as
it is often called), in such a way that the sig-
nal will reinforce itself. This is done through
a coil inserted in the amplifying circuit and
placed in inductive relation to the oscillation
transformer. A common circuit of this type
is one which employs a third honeycomb coil.

* * *

QuestioN: Why are honeycomb coils
better than ordinary coils? Will you tell
me how to make one?

Haywarp HEwsoN

ANSWER: Tn a honeycomb coil there is a
minimum of distributed capacity, as the wires
are some distance apart except where they
cross. By using such a coil, the proper amount
of inductance may be inserted in a circuit

without adding as much capacity as is com-
monly found in other types of coils.

It is almost impossible for an amateur to
wind a honeycomb coil satisfactorily. To wind
such a coil by hand would require many hours
of tedious labor. As the coils the amateur re-
quires are not expensive, it is better for him
to buy them until some young inventor can
perfect a home-made winding machine.

* *® *

QuesTioN: T built a crystal set de-
scribed in PoruLar Rabro, but I can hear
nothing with it but code messages. I built
the set just as you described it. Could
the trouble be with my antenna? It is
about 25 feet long, as that is as long as I
can possibly make it where I now live.

S. A. LouNsBury

ANnswer: The trouble is undoubtedly in
your antenna. If you cannot make it longer,
the next best remedy is to build a loop aerial
and use radio frequency amplification if neces-
sary.

* %k *

QuestioN: Is my small switch suffi-
cient to protect my house against light-
ning? Where can I find out?

A. J. WriLson

ANSWER: Any fire insurance agent can fur-
nish you with a [ist of regulations. There are
many other stipulations which you should
know if your house is insured against fire.
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QuEsTION : Please publish a hook-up of a radio set with which

This hook-up should use a

C. FRED SYLVESTER

VWYV

-+
i

4

I|IF

BBAT =
FiGUre 4
= A4 straight audion circuit
that employs a loose
coupler for tuning.

R

N
OFOI!

G

QuestioN: Is it always necessary to
place a variable condenser in the antenna
circuit ?

C. T. SmitH

Answer: This is not necessary unless your
antenna is too long for you to get down to
the proper wavelength. A condenser used in
this way shortens the natural wavelength of
the antenna circuit. The ordinary antenna
circuit is easily tuned with inductance alone.

LOAROIVG
Co/L

A
I can receive a distance of 300 miles.
loose coupler, one grid leak, one grid condenser, one rheostat,
socket, and “A” and “B” batteries.
ANSWER: In Figure 4 is a hook-up that uses the instruments you find
obtainable. But they cannot be arranged to receive over the distance you
5 require.
G
P s :
o3
"_n
ABAT,

Question: I have been told that I can
use alternating current from the house
circuit to operate my set. Can you tell
me how?

A. H. Franz

Axswer: In a future number of this maga-
zine such a hook-up will be explained in de-
tail. It is somewhat complicated, and you
should understand it thoroughly before you
try it, so that you will not damage your set.

% ok ok
QuEestion: I have a two-slide tuning
coil, crystal detector, condenser, loading
coil and buzzer test. I would like to know
how to connect them. Can you show me
how?
W. A. RanparL

Answer: The circuit diagram that you re-
quire is shown in Figure 5

DETECTOR

TUNING CO/L

" BUZZER

ol

(<]
TEL._—|_
o_—]?a/mf/ysaa

orRY
BATTERY

|l|

FiGure 5: A crystal detector circuit that will
receive higher wavelengths by the use of a load-

ing coil.
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. WITH THE INVENTORS,

Tuts department—conducted by a patent attorney of wide experience in radio

work—awill keep you in touch with the latest inventions of i1;tcrest on gyhich patent
rights have been granted, and which are significant contributions to radio art.

An Arc Converter

Patent No. 1,410,730; R. R. Beal, Palo Alto,
California.

T is estimated that the arc converter. is

responsible for around 80 per cent of
the energy that is radiated into space by
transmitters—other than amateur trans-
mitters.

There are two types of transmitters:
the damped wave transmitter and un-
damped wave transmitter.

In the first system the amplitude of the
wave train that is radiated decreases or
dies down just as the amplitude of a
vibrating string or tuning fork dies down
if force is not continuously applied to it.
This is called damping. A spark trans-
mitter is an example of a transmitter of
the damped wave type.

Continuous or undamped waves may
be radiated by the use of an alternator,
electron tubes or an arc converter; such
continuous waves are used in the trans-
mission of speech and music. Although
broadcasting or speech transmission is at
present done by means of electron tube
transmitters, yet the arc converter has
possibilities for such transmission when
fully developed, especially for trans-
oceanic transmission. Ior that reason,
and also because of its extensive use in
radio telegraphy, it is of interest.

The apparatus illustrated in IFigures 1
and 2 represents an arc converter. It re-
minds one of the old street arc lamp with
its spaced carbon electrodes and electro-
magnets for “striking the arc” and to

66

keep it going as the carbons wear away;
it also reminds one of an electric furnace.
In the arc converter as used in radio the
magnet is for the purpose of assisting in
steadying the arc, and for deionizing the
gap by blowing the “ions” away—a mag-
netic breath, as it were.

The Beal converter illustrated is in two
segments 2-3, which are hinged together
at 4. These segments comprise casings 5
and 6 of magnetic material (steel), the
opposite ends of which are closed by
transverse plates 7 and 15 of similar mag-
netic material. To the plates 7 and 15
are secured the magnetic cores 8 and 16,
surrounded by the magnetic windings 9
and 17-18-19 respectively. The cores 8
and 16 are arranged axially with the con-
verter and their inner adjacent ends are
slightly spaced from each other on line
with the plans of contact of the two seg-
ments 2 and 3. The magnet coils are held
in position by means of the plates 12 and
21 and bolts 13. Between the magnet
cotls is the narrow arc chamber formed
by the plates 14 and 22; these plates are
formed with passages 15 and 23, through
which water may circulate for cooling
purposes.

The electrodes 25 and 27 are arranged
on the lower segment in the chamber
formed by plates 14 and 22 and at right
angles to each other; the gap between the
electrodes is located between the spaced
ends of the electromagnet. The cathode
or negative carbon electrode 25 is sup-
ported in the holder 24, and the anode or
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posifive - electrode-27-is supported in the
holder- 26. Arranged on the top of the
apparatus is a hydrocarbon liquid feed
cup 28, from which the hydrocarbon drips
through. conduit 29 into the electrode
cHafnbér. An exhaust pipe 31 permits
discharge of exhausted atmosphere from
the electrode chamber. s

The apparatus here described appears
simple in construction and resembles the
old arc lamp, yet when properly con-
nected in circuits it has the power of
“converting”. direct current into high fre-
quency alternating current which causes
the radiation of continuous undamped
electro-magnetic ~waves when properly
connected to an antenna. The circuit for
an arc converter comprises a generator
or dynamo, generating a direct current,
say of 500 volts, electrically connected to
the electrodes 25 and 27. An inductance
is inserted in the generator circuit to keep
the current constant—an inductance being
a coil which acts with reference to the
current very much like a flywheel does
for an engine, keeping the speed thereof
constant. A resonant circuit is also con-
nected to the electrodes in shunt with the
generator circuit and comprises an in-
ductance (electrical inertia) and a con-
denser or capacity (electrical tension);
these elements are analogous to a tuned
string that has mass and tension. A cir-
cuit that has inductance and capacity
tends to oscillate, as it is a tuned or reso-
nant circuit.

When direct current voltage is applied
to the electrodes an arc will burn between
them if the arc is struck in the proper
way. The property of the arc which
makes it available as a transmitter lies in
the fact that as the voltage across the arc
is increased the current through the arc
decreases, and vice versa. In a metal
conductor the current and voltage vary
directly relatively to each other and not
inversely as in the arc. An arc that has
this property is said to have a “falling
characteristic” or negative resistance.

The arc is started by striking the elec-
trodes together and then separating them.

This heats the electrodes and they get red
hot or even white hot. The electric field
between the electrodes ‘“ionizes” the gas
that surrounds them, making it conduc-
tive. These “ions” are charged molecules
which carry the current. The presence of
the ions between the electrodes accounts

» !

for the “falling characteristic” ‘of the arc:

The action of a converter is about as
follows: When the condenser circuit is
connected in shunt with the electrodes the
condenser charges in a positive direction,
storing up a part of the current and
diverting part of it from the arc. The de-
crease of arc current results in an in-
creased potential difference at the arc
electrodes, which forces more current into
the condenser until it has about all it can
hold. As the condenser nears its maxi-
mum charge, less and less current flows
into it. This means that the arc current
is increasing and the arc potential differ-
ence is decreasing. The condenser now
discharges by reason of the release, so to
speak, of the applying potential. The
condenser as it becomes charged is put
under a strain or stress just like a spring
when it is compressed and it acts like a
spring when it is released.

=

L

FIGURE 1

Showing the construction of the arc chamber
and method of striking and steadying the arc.
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FIGURE 2
Another interior vicw of the are chamber, show-
g the two are clectrodes at right angles to
cach other.

The inductance in the shunt circuit now
acts to keep this discharging current going
and the condenser recharges, but in a
negative direction.  As the recharging is
completed the arc current decreases, caus-
ing a rise of arc voltage which tends to
charge the condenser in the positive direc-
tion and the condenser again discharges
from the negative direction. This re-
leased current further decreases the arc
current and accentuates the charging of
the condenser in the positive direction.
Hence the current oscillates in the reso-
nant shunt circuit first in one direction
and then in the opposite direction—the
arc acting like a valve which moves to
direct the current first into one end of the
shunt circuit and then into the other.
These oscillations set up in the resonant
circuit are transferred to the antenna cir-
cuit in any well-known manner where
electromagnetic waves are radiated into
space:

The maximum discharging current from
the condenser which tends to neutralize
the arc current may be large enough to
extinguish the arc. In order to make the
arc more sensitive to voltage changes,
means are provided to deionize the arc
gap when the arc is extinguished, thus
making it non-conducting and requiring a
longer period to build the current up to

full strength. A strong magnetic field or
“magnetic blow-out” will remove these
ions, drawing them to one side away from
the gap. Cooling means and the use in
the arc chamber of hydrogen or a hydro-
carbon gas also assist in deionizing the
gap. It is seen that the Beal apparatus
contains these features, which are due
broadly to Poulsen.

The magnetic field set up between the
ends of the magnet is transverse to the
flow of ions across the arc, and this field
draws the arc flame to one side of the
electrodes, making its path longer. The
principle involved here is the same as that
which causes a motor armature that car-
ries a current to rotate in a magnetic field.
When the condenser discharges it is easier
to extinguish the arc with the arc flame
drawn to one side. After the arc is ex-
tinguished, ions of course are also re-
moved by means of the magnet; these
ions are drawn to one side away from the
clectrodes just as a pin is attracted by a
magnet.

The magnets used in high-powered arc
sets are large and powerful. For instance,
the magnets of a 500-K.\V. set may weigh
as much as 65 tons,

Cooling of the electrodes also greatly
aids in the rapid deionization of the cham-
ber. For this reason the positive elec-
trode is usually made of copper (which
is a good heat conductor) and cold water
is circulated around them,

Hydrogen and hydrocarbon gases also
assist deionization because these gases,
being very light, diffuse rapidly into the
outside space and carry the ions with
them. A hydrogen atmosphere also has
high heat conductivity and also prevents
the oxidation of the electrodes.

The object of the invention of Patent
1,410,730 is to provide a generator or
converter that has an efficient magnetic
circuit and a readily accessible arc cham-
ber. The inventor claims that in his mag-
netic circuit the leakage flux is reduced
to a minimum. This is of decided advan-
tage on ship board where such magnetic
leakage would produce a deleterious ef-

www americanradiohistorv com



www.americanradiohistory.com

POPULAR RADIO ’ 69

fect upon the ship’s compass. The mag-
netic circuit, including shells 5 and 6, end
plates 7 and 15 and cores 8 and 16 has a
minimum “reluctance” or magnetic resist-
ance. Leakage flux is also reduced by
placing the magnet coils on opposite sides
of the chamber, one in each segment. By
reducing the length of the magnetic path
the coils may be placed close together and
the arc chamber made very shallow. By
building the converter in segments, as
shown, access may be had to the narrow
arc chamber by lifting the upper segment.

Arc transmitters are especially adapted
for high-powered long-distance work at
long wavelengths, but the high cost has
prevented extensive study by scientists
and engineers except when installed for
commercial use.

The most powerful radio station in the
world (that at Bordeaux, France, con-
structed by the United States Navy) is
equipped with a 1,000-K.W. arc set. The
most powerful station in the United
States (that at Annapolis, Maryland) is
equipped with a 500-K.W. arc transmit-
ter. Most of the capital battleships and
other ships of our Navy have arc trans-
mitters.

It should be a matter of only a few
years when arc transmitters will be used
in radio telephony as well as in radio
telegraphy. Before they can be used ex-
tensively in broadcasting the generation
of objectionable harmonics, secondary
waves that have frequencies which are
multiples of the fundamental frequency,
and intermediate frequencies called
“mush,” must be eliminated. These sec-
ondary frequencies cause interference.

A Crystal Detector

Patent No. 1410,793; A. Bonnefont,
France.

NE of the important elements of a

receiving set is a “‘detector”’—a name
which is inappropriate because such an
element does not detect but merely makes
possible the detection of electro-magnetic
waves or radio signals. Detectors con-
vert high frequency currents or voltages

Paris,

into forms capable of operating an indi-
cating device (such as the telephone head
piece), so that the signal may be heard.

Such detectors are of various forms
and kinds, such as the electrolytic, audion
(the vacuum tube) and crystal detectors.

Crystal detectors and detector tubes
are, of course, familiar to all who are
interested in radio.

Certain crystals have the curious prop-
erty of being unidirectionally conductive;
that is, they conduct currents that flow in
one direction through them and do not
conduct those that flow in the opposite
direction. Such a crystal acts like a
“valve” which allows water to flow in one
direction but not in the opposite direction.
As examples of such crystals we may
mention galena (lead sulphide), silicon (a
chemical element) and certain other sul-
phides. Why these crystals have this
curious property is not clear unless they
were especially designed for radio recep-
tion. Possibly the future study of “elec-
trons,” those negatively charged ultimate
particles of the atom of which we now
hear so much, will result in the discovery

FIGURE 3

A crystal mounting which protects the crystal
from dust and grease, though at the same time
affording ease of adjustment.
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of sufficient facts to formulate a plausible
theory of the cause of this phenomenon.
Most of these crystals are chemical com-
pounds that comprise a combination of a
metal atom (a conductor) and a sulphur
atom (one of our best insulators). It is
possible that the atoms of each of these
crystals and, in turn, the electrons which
comprise cach atom are so arranged and
related as to cause the crystal to De
strongly metallic in one direction and
therefore conductive and strongly sul-
phurish in the opposite direction and
hence non-conducting—the electrons act-
ing very much like those in the electron
tube or detector which is now so im-
portant in radio comnumication.

Another property of such a crystal,
which must be considered a defect, is that
all points on the crystal are not sensitive.
We must feel around on the crystal to
find or select a spot that has such uni-
directional conductivity. The case is
much like that of our bodies, portions of
which are insensitive to pin pricks.

On account of these properties of crys-
tal detectors they have been used for years
to rectify alternating currents or high
frequency radio oscillations; that is, to
change them into direct pulsating currents
of a form capable of actuating a dia-
phragm of a telephone receiver at audio
frequency so that the signal can be heard.

A. Bonnefont has devised an interest-
ing improvement in crystal detectors for
locating the sensitive spots while the crys-
tal is enclosed so that dust and grease
cannot touch it and which also allows
variation of the pressure of the metal
point on the crystal. (See Figure 3.)

The casing s encloses the crystal p,
which is held in a rotatable thimble or
support ¢ by means of a spring. A guide
rod a is secured in casing s opposite the
crystal p, but on an axis ¥-¥, which is
eccentric with the axis of the crystal. A
flanged sleeve ¢ is slidably mounted on
rod a. A coiled spring r is mounted on
the sleeve ¢ and has an eccentric free end
adapted to contact selectively with the
crystal. A spring ' upon rod a tends to

force sleeve a with its spring » toward
crystal p. The free end of spring » may
be rotated around the axis ¥-¥, to selec-
tively engage different points on the crys-
tal, by means of an actuating knob b’ se-
cured to a shaft ¢ journaled in casing s
and extending at its inner end into the
casing. The inner end of the shaft ¢ is
provided with an eccentrically arranged
stub b, engaging the flange of sleeve e,
When shaft ¢ is rotated, stud b will rotate
sleeve ¢ and spring r to position the con-
tact end of the spring at different points
on the crystal.

It should be noticed that this rotation
will also move the sleeve axially against
the pressure of spring 7' to vary the pres-
sure of the point 7 on the crystal. By
rotating the thimble or plug ¢ that carries
the crystal, the latter is rotated to present
a new circle of point s capable of being
engaged by the contact end of spring 7.
The electrical connections are made at op-
posite sides of the crystal through the
screws and plates 2 1 and ¢ 1’ and sleeves
d d" which are mounted in the insulating
casing 5. The spring » 2 is to frictionally
maintain shaft ¢ in any desired position
of adjustment.

Because the rod a is eccentric to the
axis of crystal p and by reason of the
eccentric arrangement of the exploring
point » with reference to rod a, either
crystal or point » may be rotated to pre-
sent new and different sensitive points
for contact, without exposing the explor-
ing point r or crystal to the air, dust or
hand.  The crystal detector is easily ad-
justed by the eccentric stud b not only to
rotate the exploring point » but also to
move it axially.

When a detector of this character is
used in a radio receiver it changes the
alternating current or oscillations set up
therein into a direct pulsatory current
capable of actuating the telephone dia-
phragm if the pulsations are of audio fre-
quency as is the case in the reception of
modulated radio frequency continuous
waves. The new device helps in this func-
tion by keeping the crystal clean.
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ItEMS of general interest that you ought to know; bits of information of practical
usefulness to cvery radio amateur.

Fewer and Better Broadcasting
Stations Needed

HE demand for broadcasting licenses

is growing apace; already more than
360 licenses have been granted. Every
State in the Union is represented in this
number except five. Sooner or later the
confusion that must inevitably result
from what is developing into an over-
crowded condition must lead to some
restriction that is not at present within
the authority of the Department of Com-
merce to impose. At present any appli-
cant can get a broadcasting license if he
complies with the legal requirements.
The result is that in certain centers there
are as many as fifteen broadcasting' sta-
tions, all operating on the same wave-
length. Some of them are inadequately
equipped for broadcasting entertainment,
and most of them have but a limited
range.

The bill now before Congress will give
authority to the Secretary of Commerce
to use wider powers of discrimination in
the issuance of broadcasting licenses.

A Scheme for Paying Artists for
Broadcasting

WHO will pay for the broadcasting

programs? The question has been
seriously agitating the radio world for
many months; sooner or later it must be
answered in some way by some one.
Many solutions of the problem are being

71

put forward; one of the latest schemes
has been projected by an organization
created in New Orleans that calls itself
“The National Co-Operative Radio Soci-
ety,” the purpose of which is not finan-
cial gain, but “to effect a community of
interest among parties who are now in-
terested or may hereafter become inter-
ested in radio telephony” and to estab-
lish the whole broadcasting business upon
a sound economic basis.

Briefly, the society aims to build or
lease and to operate a chain of broad-
casting stations, each of about 1000 miles
radius, throughout the country. It pro-
poses to divide the country into zones
and to relay the program from zone to
zone. It also proposes to pay for the
talent it employs and to establish a daily
program lasting from 10 o’clock in the
morning to 10 o’clock at night. The
costs of all this will be borne by the
members of this society, who will be as-
sessed sums not to exceed $12.00 a year.
The plan is said to have the backing of
a number of owners of receiving sets as
well as of numerous manufacturers, job-
bers and dealers. According to the an-
nouncement, the membership is open:

1. To any individual or firm who may be
interested in the welfare of radio telephony.

2. To any individual, or firm, owning a re-
ceiving set, or who may contemplate owning
a receiving set.

3. To any corporation, manufacturer, dis-
tributor, jobber, or dealer in radio apparatus
or complete receiving sets, or kindred lines.
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(These are urged to take as many member-
ships as may be warranted by the pecuniary
benefits to accrue from increased sales, due
to De Luxe Program properly broadcasted
by the National Society.)

4. To any radio engineer, or other indi-
vidual holding certificate, or permission to
broadcast or receive.

5. Honorary memberships may be extended
when considered advisable by the National
Committee on Memberships,

Radio Opens the Mines

HE mining industry of the country

in certain quarters is being affected

by the widespread extension of the use

of the radio telephone.  The supplying of

crystals of certain ores has hecome a
small industry in itself.

These mineral crystals are used as de-

Kadel & Herbert

tectors that transform the pulsating elec-
trical vibrations received by the antenna
into those that can be converted into
sound waves by the télephone receiver,
The bright cubical crystals of galena, a
compound of sulphur and lead, is a fa-
vorite detector, and pyrite or chalco-
pyrite, the first combination in chemical
form of sulphur and iron, and the other,
sulphur, iron and copper, are also used.
Not all crystals of these minerals will
detect radio messages with clearness. A
demand for suitable crystals has caused
the mining operators to search over their
ores and to submit perfect crystals for
the radio manufacturers. Meanwhile
there is a constant search for a depend-
able supply of the best material.

DR. LANGMUIR EXPLAINS TO MARCONI THE “MESSAGE FROM MARS”

During the Italian scientist’s visit to the laboratories of the General Electric Com-
pany the assistant director, Dr. Irving Langmuir, shed some light on the unexplained

“signals of 150,000 meter wavelength”

which Marconi is said to have recorded.

“During the time Marconi was reported to have received this long wavelength mes-

sage, engineers of this company were cx
Schenectady-Saratoga trolley line” Dr. Langmuir said.

perimenting with carrier current on the

“As these tests were made

on a trolley wire forty miles long, thus making an antenna of that length, I had
thought that possibly our high voltage tests on this wire had created such a wavelength.
But | talked with Marconi, and he tells me that he never received any such signals
as reperted in the newspapers” Marconi is shown above talking to Dr. Langmuir.
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Kadel & Herbert
GERMANY'’S FIRST BROADCASTING STATION

This unpretentious scene reveals Berlin’s first and only radio broadcasting headquar-

ters; it furnishes impressive cvidence of the progress that has been made in radio 11

the United States. American amateurs have been’ entertaining their friends for more

than ten years with such concerts as pictured above. The picture contrasts strikingly
with the views of modern American stations.

Few amateur radio enthusiasts, prob-
ably, are aware that there is one mate-
rial in the many pieces of apparatus that
cannot be replaced by any substitute that
scientists have yet discovered. This ma-
terial is mica—a mineral substance found
in nature that has unique dielectric prop-
erties; that is, it resists the passage of
electricity even at remarkably high volt-
ages. It seems unbelievable that thin
sheets of this transparent material, only
a few thousandths of an inch thick, can
successfully perform this necessary func-
tion,

The market for copper, which has
been very poor, has also felt the effects
of increased demand due to the exten-
sive use of copper wire and brass in the
manufacture of radio outfits. It is esti-

mated that the average radio receiving
set requires at least two pounds of cop-
per in its manufacture.

Swimming Contests by Radio

DURING the coming winter radio

amateurs expect to lengthen their
radio relay traffic lines to all parts of the
world. For several years messages each
night have been flashed from amateur
station to amateur station in all parts of
this country and Canada. With the in-
creased use and efficiency of continuous
wave telegraphy and the interest and
energy that radio amateurs in China,
Japan, Hawaii and European countries
are showing, officials of the American
Radio Relay League believe that when
the summer’s static storms and interfer-
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The Demon Iilustrator, Don Herold, has again had his imagination stirred by the
radio and its possibilities in the home—as seen from the Mere Maw’s point of vieun
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ing vacation trips are over, duplications
of amateur short wavelength spanning
of the Atlantic which was accomplished
in February may be ncarly a nightly
occurrence. The development of the
new Armstrong circuit (described on
page 18 of this issue) has brought the
realization of world-wide amateur radio
cioser.

The thrill of long distance transmission
alone does not urge the amateurs on,
however. They hope to put their carefully
worked-out radio relays to practical use.
The American Radio Relay League has
just been approached by a Buffalo athletic
organization with the hope that a long
distance radio swimming meet with a
Hawailan swimming club could be ar-
ranged. All results—times and events
both ways—would be reported by ama-
teur radio. This scheme cannot bhe
worked out in warm weather because of
the poor sending conditions of summer
and the fact that many of the relay oper-
ators are taking their vacations. But a
water contest by radio is among the pos-
sibilities for the fall.

A Jules Verne Dream Come True
HE individual whose father was
astonished when Dr. Bell announced

that he could talk over a wire has experi-
enced somewhat the same feeling as his
parent during the past year’s expansion
of radio. But he has more surprises in
store for him.

Armstrong, already famous for lus re-
generative circuit, calmly announces that
he can make his radio signals 10,000
times stronger by making a simple addi-
tion to the appartus simply by rearranging
the wires. The General Iilectric has made
a new tube that will replace the large
alternator machines that are used in
large sending stations. A new wire an-
tenna system is being perfected. Mar-
coni predicts a future for extremely short
waves. Radio frequency amplification is
being refined and improved.

It is becoming increasingly hard to pre-
dict just where our receiving range will
end and the distance which even a small
amount of power will transmit. The
amateur is having visions of a future of
which the world has not dreamed.

Alemonatration of
/ﬁ!din}'oy c):ynuh.y Jplm
and

Kudio Coapa 33
Yeveloead by the Saveau of Standeris

Bureau of Standards

A WORKING MODEL OF THE RADIO COMPASS

To demonstrate just how the radio fog-signaling device works, the Bureau of

Standards has devised this miniature scene.

The coil of the radio compass rotates

on ils axis as the radio signal from the lighthouse decreases in intensity, until the
minimum point is found—at which point the indicator poinis to the lighthouse. Each
lighthouse is provided with a buszer that opcrates by clockwork.
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The Summer Slump as a Boon
to the Radio Novice
IS summer slump in the radio busi-
ness came according to schedule. By
the time these lines are published  the
inevitable  fall revival should be well
started. The experience has not heen
unprofitable to the trade; indeed, one
well-known manufacturer of radio ap-
paratus has referred to the slump as a
“hoon,” and explains his attitude thus:
“Dealers are beginning to realize the
fact that they cannot afford to carry a
large and heterogencous lot of odds and
ends in radio apparatus in the hopes that
they will be able to dispose of it. They
are learning that hysterical overstocking
of apparatus in an effort to meet the
spasmodic demand of radio faddists is
not going 1o prove profitahble in the long
run, and that  dependable apparatus,
bought to meet the varving radio condi-
tions, is more to be relied upon than un-
known apparatus that looks good in the
catalog and is merely an ornament upon
the shelves.
“Manufacturers, too, are learning their
lesson from this slump.  They are real-
izing that the time of order taking is past

and that the time of order getting is here:
that in order to sell radio apparatus, they
must give good value, serviceable mer-
chandise, attractive prices and real ser-
vice and dealer co-operation.  Competi-
tion is keen and hitherto there has been
too little of this healthy form of compe-
tition.  Now that dealers find they must
discriminate between the good and the
bad in radio apparatus, they are learning
to serve themselves and their customers
better, in that they are buying and selling
apparatus they know to be good. As a
result the entire industry must improve ;
that is why I believe the slump in radio,
which brought the industry to its senses,
is a good thing.”

All of which reacts to the interest of
the radio novice in that it tends to remove
from his reach some of the junk that
has been foisted upon the market by in-
experienced  or unserupulous manufac-
turers and sold by equally if not still
more inexperienced  or  unserupulous
dealers. But the time has not yet come
when the uninformed layman can enter
a shop and buy his radio supplies with the
same  assurance with which the sales-
man represents them.

HOUDINI “SAYS A MOUTHFUL"—QOF THREADED NEEDLES
No man in the country knows more about the tricks of the professional magicians

than Harry Houdini—or just “Houdini”

he is performing his famous Yogi trick of

as he prefers to be called. In this picture
swallowing a package of needles and some

thread and extracting the needles threaded—and doing it before a committee appointed
to find out how he does it. For the next number of PopurLar Rabio Houdini has
written a startling article that cxposes the tricks of the fraudulent “spirit mediums”
who have wused radio for years for getting money from their credulous public,

www americanradiohistorv com


www.americanradiohistory.com

' HINTS FOR

Be sure to turn down the rheostats

before relighting your tubes as the
battery may “pick up” and produce too
high a voltage for the tubes.

x k%

Gas pipes are usually insulated from
the ground with special fibre joints and
therefore do not make such a good
ground as the water pipes.

IF you use a tungar rectifier to charge
your batteries, remember never to turn
on the filaments of the tubes while charg-
ing, as you will probably burn out the
tubes with the higher voltage.

* k%

Do not try to mount your crystals in
solder. The heat needed to melt the
solder will destroy the crystal’s sensitive-
ness. Use Woods metal, which has a very
low melting point.

x k%

Do not clean any part of the radio ap-
paratus with soap and water, as the moist-
ure will ruin the electrical properties of
the instruments. Use a light furniture
oil and rub dry.

x ok ok

You can convert one of your receiver
telephones into a loud speaker by placing
it against the small end of an ordinary
megaphone. This will cause the sounds
to be acoustically amplified so that they
can be heard all over the room.

* kK

TaE use of stranded wire for the trans-
mitting antenna is recommended as the
high frequency currents that are used in
radio communication travel on the sur-

77

face of the wires, and the stranded wires
naturally have the larger surface.
x ok x

Do not try to use the electric light wires
in your house for a ground; all you will
hear if you do will be a continuous hum-
ming sound in the telephones. If you
should choose the wrong side of the line
you will get a shock or blow the fuses.

x k%

THE higher the voltage you put on the
plate of the last step of amplification used
in connection with your magnavox loud-
speaker, the louder will be the signals.
Amplifying tubes now on the market will
stand about 150 volts without any trouble.
This requires about 6 or 7 “B” batteries.

x % %

Do not use unglazed porcelain cleats
for the insulators of your antenna. In
rainy weather they will absorb a large
quantity of moisture and the weak elec-
trical currents induced in the antenna will
leak through the insulators to the ground
instead of passing through the receiver.

x k%

WHEN testing your “B” batteries, do
not touch the ends of the two wires to-
gether (as many amateurs do) to see if
there is any “juice” left in them. This
short-circuits the battery, and if it should
be in good condition, this form of test
will reduce its life greatly. Use a volt-
meter.

* k%

Usk the same kind of wire for string-
ing up your insulators that you use for
the antenna itself. Rope will stretch and
shrink with the changes of weather and
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will cause the antenna to sag and tighten
up.  This strain may cause the wires or
the rope to give way.

* kK

A SHORT circuit in a variable con-
denser can casily be detected Dy con-
necting a buzzer and a battery in series
with the condenser. [f upon turning the
knob of the condenser the plates do
touch, the buzzer will buzz. A little
spark will be seen where the plates touch
and repairs can then be made,

For insulating a receiving antenna,
ordinary porcelain cleats that can be ob-
tained in almost any electrical supply
store will he satisfactory.  The dimen-
sions of these cleats are approximately
3% inches in length, 34 inch in width,
and ¥4 inch thick.  The cleats have a
hole in each end through which the wires
may be readily {astened.

Xk ow

WIIEN running your lead-in down the
side of the house, keep it as far away
from the building walls as possible. The
walls of the building will absorb energy
from your antenna if it is run too close.
When you fasten your antenna to a tree,
place your insulator at least twelve feet
from the branches so that the absorption
by the tree will be reduced to a minimum.

* kK

A vroor antenna can be used indoors
without any connection outside the house
or without any connection to the ground.
It cannot be used without some form of
amplifier, however, as the amount of cur-
rent induced in a loop antenna is small
and should have at least two steps of
either radio or audio frequency amplifi-
cation to increase the feeble currents to
sufficient strength to make signals that
are readily audible.

* % x

To get the best results from your
audion detector, use a grid leak. A grid
leak is a resistance of 1,000,000 to 2,000,-
000 ohms that is connected in shunt tc
the grid condenser or between the grid
and the negative lead of the filament.

Its purpose is to allow the negative
charges that accumulate on the grid dur-
ing operation, to leak off so that the tube
will not become inoperative on account of
the grid becoming too negative.
X x ok

IF you operate a sending station, do
not start to send or test it out without
first listening in and making sure that
you will not cause interference by doing
so. Give the warning signal as pre-
scribed by the regulations of the Depart-
ment of Commerce; if anybody else is
working and you cause them interfer-
ence, they will ask you to “stand by” for
a minute and then you may have your
own turn on the cther. Courtesy is the
best policy, after all, in the ether as well
as elsewhere. .

To find out which is the positive and
which is the negative pole of any kind of
a battery is a puzzling problem—until
you know how. The simplest wayv to do
this is to obtain a glass (not metal) dish
filled with water; in it place two wires
which have been connected to the termi-
nals of the battery. When the two wires
are placed under the surface of the water,
small bubbles will soon be seen to collect
around the end of one of the wires. This
wire is the negative wire and the little
bubbles are hydrogen gas bubbles.

Tur difference between a “hard” and
“soft” vacuum tube lies in the degree of
vacuum that the tube has been pumped
to, or the rarity of the gases which the
tube contains. A hard tube has been ex-
hausted to a high degree of vacuum; a
soft tube, on the other hand, has a little
gas left in it. The hard tubes are used as
amplifiers because they will stand a higher
“B” battery and are less critical ; the soft
tubes are used for detectors because they
are more critical and have a higher plate
current with a given plate voltage. Soft
tubes are not good amplifiers because they
are apt to ionize when large currents are
passed through them.
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“WORKRITE”

Thi's name stands for the same high quality in Radio Parts that “Sterling” docs in silverware.
Insist that your dealer furnish genuine “WorkRite” Parts, or go to another dealer who will.

They are standard in all parts of America and many foreign countries.

in any quantity guaranteed.

Immediate deliveries

How you long for just that exact adjustment when listening
to distant concerts, but it always scems to be just between
two loops on the old-style rheostats.
Rheostat on your detector tube and HEAR THE DIFFER-
ENCE. By pushing the knob in or out you can have 615
ohms resistance, or direct current, or shut it off entirely, or
by turning the knob you can get 50,000 different adjustments.
With the “WorkRite” Super Rheostat vou can tune in dis-
tant concerts clear and loud that you only can dimly hear
with other rhcostats.
SELF. PRICE, $1.50.

Put in a “WorkRite”

TRY ONE AND SEE FOR YOUR-

WATCH THE MAGAZINES FOR ANNOUNCEMENTS OF OUR “WORKRITE"”
CONCERT-OLA, JR. and SR. They will “speak for themselves.”
Something entirely new and BETTER in loud speakers

WorkRite

Super Variometer

~

The WORKRITE VARIOMETER is made from
finest quality mahogany and absolutely guaranteed not
to warp or shrink. Our new ones are now finished
just like your piano—a_beautiful piece of work. We
hereby offer to give FREE a WorkRite Variometer to
anyone who can show that there is a variometer on
the market (no matter at what price sold) which is
more efficient in its work. ur Variometer does
everything such an instrument can do, and does it
perfectly. Price, $5.25. With Dial, $6.00.

The WORKRITE SUPER VARIOCOUPLER repre-
sents perfection in its class. Made from formica

WorkRite 180°

Super Variocoupler

N

tubes and wound with just the right number of wire
turns to make it most efficient. All metal parts made
from brass, nickel plated and highly polished. THIS
180-DEGREE COUPLER TUNES JUST TWICE
AS SHARP AS TIE ORDINARY 9G-DEGREE
COUPLER. Get one WorkRite Variocoupler and
two WorkRite Variometers for a tuner set that will
bring in the far-distant concerts. Write us for a
simple diagram showing how to make a set. Sent free
on request. WorkRite Variocoupler, price $5.00.
With Dial, $5.75.

Write for Catalog Showing Complete Line of WorkRite Products

THE WORKRITE MFG. CO.

Main Office and Factory, 5523 EUCLID AVENUE, CLEVELAND, O.
Branch Office, 2204 MICHIGAN AVENUE, CHICAGO
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RECEIVING SETS

Prices

$35 to $105

CABINETS
Made
of

Solid Mahogany

Sets of the

for

and Phones

Write for Catalogue and Prices

DEALERS!

Some choice Territory still open

THE MOON RADIO CORPORATION

Manufacturers of Ultra-fine Receiving Sets

12A DIAGONAL STREET

LONG ISLAND CITY, N.Y.

Vacuum Tube

Better Grade

Compartments

“B” Batteries

Variable Condensers

Variable condeusers to be eificient must bo well made.
loose juints or fanlty construction soon allows the plates
t et out of allgument and deercase their eflicieney.
A seasoned organization backed by a half million dollar
equipment have placed the United Condceusers in the front
rank with radio engineers the couutry over.
Prices—43 plato ... $4.50
23 Plate i 1.30
BIRPIATE = infe . SEEEAL hixs g aye avh 4.00
without dial or kiob.
Liberal discounts to jobbers and dealers.
We invite correspondence with Radio Manufacturers who
are interested in using our facilities and services for mauu-
facturing Radio Equipment.

United Manufacturing and
Distributing Company
536 Lake Shore Drive Chicago, Ill.

)

j

e

NOVO

BATTERIES
FOR RADIO
| 22%-45 & _|0/5§/0g5/

{ N \:\1 A/ //

|
=
NOISELESS
DEPENDABLE
GUARANTEED

ASK YOUR DEALE}?

NOVO, MANUFACTURING €O.
| 424-438 W.331d ST
____NEW YORIK

el e

531 SO.DEARBORN ST.,CHICAGO.

—
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This Remarkable
Loud Speaker—#37:32

Specially adapted to amateur radio
work, giving perfect tone quality and
surprising volume. Will easily fill a
large room or hall. Operates on
two or three stages of amplification.
Solid mahogany piano-finish base, per-
fect modulating horn, complete with
flexible cable ready to connect, requir-
ing no separate battery or attachments.
You will not realize the full possibil-
ities of a loud speaker until you hear

the CALLOPHONE. ’ ?é

CALLOPHONE

Radio Products

Made by the makers of the celebrated CALLOPHONE
loud speakers, used in offices and factories many years before
there was any broadcasting.

Extra Sensitive

Head Phones—$10

Highest quality 3200-3500-ohm receivers,
detect the slightest radio signal with wonder-
ful strength and clear tone. Self-adjusting
universal joints, an exclusive feature, respond
to any head movement or any shape of head
or cars. Headbands of black enamel spring
steel with special composition guards, highly
flexible, resting lightly on the head and re-
lieving the ears of all pressure. May be
worn comforiably for any length of time.
Handsomely finished, durable, and fully
guaranteed.

CALLOPHONE RADIO PRODUCTS
are sold only by the better class of dealers
it each locality.

Callophone Radio Products

Cor. Grand and Lafayette Sts. New York
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10c. CHARGES RADIO & AUTO
STORAGE BATTERIES at home with an

F-F BOOSTER

F-F Battery Boosters

Charge automatically operating un.
attended. Leave your battery just
where It s, without even discon.
necting It Screw plug io lamp
socket; snap clips on battery ter-
minals; turn switch and battery will
be charged in morning. Is it not
gratifying te feel that your Radie
Batteries will never fall and you will
be always ready to receive all Radio-
phone broadcast musie, sermons
and news, never having to be careful
of, 3r tgll friends your'batterles
. are dead Both waves of current
Charges AUTO & RADID Barteries 506 roctified through adjustablo and
easlly renewable Infusible carbon electrodes, which maintaln a
constant efficlency and ifast thousands of hours. Also charges
vatteries right In aute. No skilt is required. AMMETER shows
current flowing, ELIMINATING guesswork. All COMPLETE
in one COMPACT, SELF-CONTAINEO, CONVEN{ENTLY
PORTABLE, AUTOMATIC, CHARGING UNIT. F-F Battery
Boosters are full-wave magnetic rectifiers for 105-125-Volt,
60-Cyclo A. C. Current. POPULAR PRICES.
Type 6 Charges Radio **A’" 6-Volt Battery at 6 Amperes...$I5
Type B Charges Radlo “'B'’ Batterles up to 120 Volts..... I5
Type A-B Charges Both Your ""A’" and **B'’ Radlo Batterles.. 20
Type 12 Charges 12-Volt Batteries at 5§ Amperes. . .. L... 18
Type 166 Charyes 6-Volt Battery at 12 Amperes. ........ 24
Type 1612 Chavyes 12-Volt Battery at 7 Amperes . 24
Type 1626 Is a Comblnation of Both Types 166 and 1612. . 36
The larger types are for heavy batterles. or where time Is
Itmited. Shipplng weights, Il to 15 pounds. Purchasoe from
your dealer or send check for prompt express shipment. If
via parcel post have remittance Include postage and insurance
charges. Or have us ship you type desired C. 0. O. Other
F.F Battery Boosters charye batterles from farm lighting
Plants and 0. C. circults. For GROUP CHARGING use our
100-Volt  Automatic ROTARY RECTIFIER, 12 Battery,
8 Ampere Size, $135. Order now or write immedlately for
FREE BOOSTER ANO ROTARY Bulletins 41 and 44A,

THE FRANCE MFB. CO., orrices & works: CLEVELAND, OHIO, U. §. A,

Canedlan Rep: Battory Service & Sales Co., Hamilton, Dntario, Canads

AT LAST!

The Book of Books on Radio

A. Howland Wood, of the engineering department
of the U. S. Navy during the war and instructor
and lecturer in the largest radio school in the
world, at Harvard College, has just written a
new book on Radio, the first and only one of its

kind.

Invaluable for beginner, yet a mine for the ad-
vanced. Function of every instrument and part
simply explained. Enables you to read most
technical books and understand them. Gives
costs, how to build, how to install, etc. Nothing
left to imagination—nearly 100 instructive illus-
trations, wiring diagrams, etc.

The ONLY complete guide book and encyclopae-
dia on radio, by an EXPERT. F. D. Pitts, Direc-
tor Eastern Radio Institute, writes: “The ‘Stand-
ard Radio Encyclopaedia’ is very instructive.”
Sent postpaid for $2.00; money refunded if not

satisfied and if returned in 5 days.

PERRY & ELLIOTT CO.. Publishers
146B Summer St., Boston

STANDARD szNDERWOODS
- Year Guarantee
S 4 0o

Yes, this genuine Standard Visible Writing
DownN

nderwood, newly, = g
rebuilt, at moch  Ngd ==
lessthan factory

rices, yours for

.00 down and
then easy month-
1y payments,

) 10Days FREE Trial

Try it for 10 days at our risk. Money
ack guarantee. Send now for frec

book. Big bargain offer.

Typowriter Emporium, 1966 ShipmanB8i

SHIPMAN-WARD MFG. CO,

A precision machine especially
adapted to the rapid and ac-
curate production of small du-
plicate parts.  All metal construc-
tion. ‘Top 107 x 13”, elevales for grooving, tilts
Saws 11"
Attachments
I saws for bukelite, bruss, ete.,
Junior Beneh Saw with guides and one 67 wootl saw

% hp
Speci

Speed Up Your Production

by sawing hakellte, formica, brass,
copper, carbon, or wood vn a 7

Junior Bench Saw

degrees for beveling.
or 4 hp. mator

stock,
for grinding and sanding.
furnished from stock.

Easily driven by

$28.75

Motor Driven Unit as shown, mounted on iron base with % hp.

ball-bearing motor, belt tightener.
60.00. Write tor fully iliustrated circular,
Manufacturers and amateurs will be inte
Junior Beneh Drlll, Dandisaw and Ball-Bearing Motors.

cord,

plug,

and swlteh,

rested in our Handilatho,

W. & ). BOICE, Dept, 609, (i4—23rd ST., TOLEDQ, OHIO

is an absolute necessity if you
expect to make the most out of
life. Not only should you wish
Lo appear as attractive as possi-
ble for your own self-satisfaction,
which is alone well worth your
efforts, but you will find the
world in general judging you
greatly, if not wholly, by your
““‘looks,”” therefore it pays to
“‘look your best’” at all times.
Permit no one to see you look-
Ing otherwlse; 1t will injure your
welfare!  Upon the impression
you constantly make rests the
faiture or success of your life.
Whieh is to be your ultimate
destiny? My new Nose-Shaper
“Trapos Model 25.” corrects
now ill-shaped noses without
operation, quickly, safely and
permanently. Is pleasant and
does not interfere with one’s oe-

But Your Nose?

f

S

rll“ue,',‘.'{éf.s w s e ¥ QU HAVE A BEAUTIFUL

FACE

.

Write today for free booklet, which tells you how te correct {1l-shaped noses without costdf not satisfoctory
cupation, being worn st night. M. TRILETY, Face Specialist 1771 Ackerman Bidg., Binghamton, N. Y.
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Radio Sets and Parts
DIRECT FROM
Distributor to User

NORTH STAR RECEIVER, guaranteed to receive the larger broad-
casting stations up to 100 miles, complete with tube; phones; “A”
and “B” batteries and aerial, ready to install.................... $63.00
NORTH STAR AMPLIFIER, designed to match the above receiver, com-
plete with two tubes and two “B” batteries (this amplifier hooked
up to the above receiver will give you a range of more than 500 miles) 50.00

HARKO V. T. RECEIVERS . ..... ... . ... . N IS o 5 S AT 4 el (84 ...... 1400
HARKO TWO STAGE AMPLIFIERS. ... .. ... . ... ... ... . ... .. ... ... 17.50
LAWSAM BABY CRYSTAL SETS (complete). ... ..................... a 17.50
NORTH STAR VARIO-METERS . . ... . .. . i : 3.85
- “ “ COURPPERS]  oarsdasosndannhsddsos s ai¥hivlhs : 435

= “ VARIABLE CONDENSERS, 11 plate. .. ............. L 2.10

“ = “ = 23 S rceEmEERUE R 2.40

“ £ “ “ 35 Y S mgMassEms v v . SO 2.85

L “ S “ 43 “ LT IS BN AR B A e I 3.85

= “ UNBREAIABLE DIALS, 3-inch......................... .65

“ s E = 315-inch e mesnms ol o .85

& & SWITCH SETS (with points).............. ... Ry - 75

= “ SINGLE TUBE SOCKETS....... ...t .75

= “ DOUBLE ¢ e . L 1.40

o & RHEOSTATS . . e L B 1.10

“ = PHONE OR GRID CONDENSERS, each...... ... ... . .22
NOVO “B” BATTERIES, 2214 volt, large, variable. .. ... ... .. ... .. ... - 1.85
“ “B” ¢ 225 ¢ small, Y o emeepamanemy e e . 1.25
RED STAR HEAD PHONES, 2,000 OHMS, GUARANTEED. ... .. .. .. 5.00
DETECTOR TUBES [(tested)iei pamai nbbad e me ae b celib aisos obal T 425
AMPLIFIER TUBES (tested) ...................  ..... . o 5.25

No catalog issued— order direct from this list. Enclose
check, draft or M. O. All items guaranteed as represented or
your money refunded. Goods shipped day order is received

MINNESOTA RADIO SALES CORPORATION

210 Palace Building Minneapolis, Minnesota, U. S. A,
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C. K. DODGE, DEPT. B

Trade Mark BKUMA YRLSBUG Reg. Ap. For

Attentive Beginners Who Use

Dodge One Dollar Radio Short Cut

Do Arrive
HONOR ROLL giving Names, Addresses, Radio Calls of Beginners who
mastered Code in 30 MINUTES TO 2 HOURS and now hold licenses
as Radio Operators mailed for FIVE RED STAMPS or ONE DIME

MAMARONECK, N. Y.

CUSTOM TAILOR MADE

TO FIT YOUR INDIVIDUAL CAR
Made in our custom shops after
yourorderisreceived. &'eﬂhlp
ordinarliy in 2 or 3 days. Per-
(ec: fit guurunleeddwhun clor-
rect name, year and model of
$4.40 and UP car i given. Youcan easil
8001y It yourself.” We furnieh
Parcels Post Paid |nu:(rucuonls and all necessary
tacka. welts and  fast. 3
Our Catalog No. 10, with samoles, 1s froo for the aehing © [3toners

LIBERTY TOP & TIRE CO., pept. R-4,  Cincinnati, 0-

$1395 Goodyear Rainco#

Goodyear Mfg. Co.,1777-kp Goodyear
Bldg., Kansas City, Mo., is making
an offer to send a handsome raincoat
| free to one person in each locality who
will show and recommend it to friends,
If you want one write today,

SEND FOR THE INTERNATIONAL CATALOG
Factory to Consumer direct— PAY ONLY ONE PROFIT

(T e m—. Our net price list of auto
4, ; bodl

es lllnd body
suppllies at
&Lolesale
; Prices.
Save blg money
by buying

: i 4
For FOR_D.CHEVROLET & DODGE—PRICES FROM_$27.85 up
International Body Works ©'4p%.one se. Chicago, 1ll,

BAKELITE-DILECTO PANELS

Genuine Bakelite-1tliecto panels are specitied by our Nuavy They
aro the hest obtainable and Tuex sells them ul the lowest price
Standard panels 3/16 iIn. thick, very accurately cut with smooth,

square edges will eost you:
6x 7 ea. §1.05 6x18 ea. $2.25 7x10 ca. $1.50 12x 11 ea. $3.50

6xt2 ea. 1.50 6x21 ea, 2.60 7x12 ea. 1.75 12x18 ca. 4.50
6xt4 ea. .75 9x12 ea. 2.25 7x18 ea. 2.65 12x21 ea. 5.20
Other sizes: % in. thick. 2¢ per sq. in.; 3/16 in. thick. 3¢ per

sq. in.; Y% in. thick, de per sq. in
Shipped C. 0. D. or postpaid upon receipt of check or money order.
Satisfaction guaranteed.

TUEX SUPPLY CO., 1423 State St., Bridgeport, Conn.

JOY-KELSEY CORPORATION

Manufacturers

RADIO EQUIPMENT
%021 West KinzieSt. Chicago Il

BIG OPPORTUNITY

For 3 Live Wire Salesmen
Selling Dealer Trade

RADIO E&E™™e

We want three men who are fully acquainted with
Radio apparatus 1o cover the dealer trade. Good
starting salary. Excellent future for men who make
goud. \Write, giving full details of experience.

ADDRESS DEPT. B., POPULAR RADIO

Pioneers in Philadelphia Radio

No. 23 Variable Condensers $3.00
No. 43 i i 3.75
Stromberg Phones 7.50

Complete sets and standard
parts with 24 hours service

QUAKER LIGHT SUPPLY COMPANY

L 728 ARCH ST. PHILADELPHIA, PA. i

R ADIO UNASSEMBLED

APPARATUS
VARIABLE CONDENSERS
3 PLATE $1.30 23 PLATE $2.10
01T 1.75 43  « 2.60
VARIOCOUPLER - - - _ 4,00
REGENERATIVE SET - - 20.00

All parts complete, prepaid to you
write for catalog

McCORKLE ENSIGN CO., Inc.

Manufacturers Radio Apparatus

434-436 Erie Street Elmira, N. Y.
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EMEMBER that although there are  convenience and efficiency of the De Forest
several makes of honeycomb coils on method of mounting, with the new spring

the market, there is only one line—the plugs, greatly facilitate the ad'Justr:nent_s

De Forest—which is duwo-lateral. which are necessary before this circuit

can be made to operate. Insist on De

Honeycomb coils were used by Arm- Forest DL Coils and be sure of depend-
strong in his three-tube circuit, and the  ability.

DE FOREST RADIO TEL. & TEL. CO., Jersey City, N. J.

All Instruments made of highest-grade

MOULDED HARD RUBBER

the best material obtainable for radio instruments

Our VARIOCOUPLERS are made in two styles:

No. 1. Wound with ten turns per tap to be used in connec-
tion with variable condenser for close tuning.
No. 2. Wound with ten turns per tap and an additional
winding of one turn per tap for close tuning, thereby mak-
ing a variable condenser unnecessary.

Our VARIOMETERS are

made of highly pol-
ished hard rubber and
are unexcelled for fin-
ish and utility.

VARIOMETER

EACH OF ABOVE INSTRUMENTS $7.50
Delivered in U, S, A.

r——————————————-l——-

TueE JonNG - luUrRNEY Corp.

1

: 1920 E. Vernon Ave, Los Angeles, Calif,
I Enclosed find P, 0. M, 0. §....... ., for which mail me
I vees2e... No. 1 Variocoupler ......... No. 2 Variocoupler
1 LT Variometer

l NOMC evuseooneesennsasassssssnnssansins PETTTIL Bha D al BT
l SEY@OE vu o oo vononsetooosnsasssososoysssoesanssonesnnenenis
l Ciby e oesenanmeeoivonaeesonnenes . State..............
I

VARIOCOUPLER
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Brilliantone Radio Products
Dept C 874 COLUMBUS AVE., N.Y.C.

Send $1.05 for either of the following combinations:
No. I

100 Feet No. 14 hard-drawn antenna wire.

4 Pereelain insulators.

1 Solid eopper approved ground clamp.

1 Single-pole, double-throw approved lightning switch.

20 Feet No. 14 weatherproof Insulated lead-in wire,
No. 2

Wound Enameled wire coil, 8 inches long. 3% Diam.

Brass rods, 9 inches long, with evenly drilled holes.

Brass sliders to fit the abuve rods,

Nickel-plated brass binding posts,

TS —

No.

2 G0-cent switches (1%-inch lever).

20 Nickel-plated brass contact points with nuts.

4 Nickel-plated brass stops with nuts,

4 Nickel-plated brass binding posts.

I Detector stand unmounted ineludes: Adjustable cup, ad-
justable cat-whisker (any position). 2 extra binding
posts, 2 connections from cup and detector to binding
posts.

1 Drilled fibor base for mounting same,

No. 4

1 Nest of 4 radio tubes, 8 inches long by 3, 3%, 4, 41
inches long,

1 Spool No. 24 cotton covered wire, 375 feet.

1 ardwood Rotor.

AN the above merchandise guaranteed or money refunded.

A few of our Speclals
$4.50 Thordarson’s Amp. Transfoimers.,,..,...... $3.00
4.50 43 Plate Variuble Condenser
4.00 23 Plate Variable Condenser ..

6.00 Variometer ............,. 5
Baldwin Radio Freq. Transformers............... 0
Bank Wound Vario Coupler (200-3500 meters) .. ... 7.50
B. R. P, Detector Unit, ready for attaching to tuner.. 5.00
B. R, P. Radio Freq. or Audio Freq. Unit........ 10.09
B. R. P, Detector Unit and Twe-Stop Audio Freq....24.00
B. R. P, Honeycomb Tuner ............ 20.00

Notiee—Add 25c additional on euch article mailed west
of Mississinpi,

Let The World Talk To You
Thru The Marvelous

PAN-AUDIO

TYPE CF-3 AMPLIFIER

HE PAN-AUDIO Three Step Amplifier was designed by expert

radio engineers for those who demand the maximum of high
freauexey, scientific construction, appearance and workmanship in
radio apparatus.

The PAN-AUDIO is absolutely free fom all howling and distor-
tion.  Unlike the average amplifler, it repreduces shbeech in natural
tones, every word of which can be clearly understood.

The PAN-AUDIO Amplifier provides a high class radio outfit,
voted for its simplicity of operation, clearness of tone and handsome
aphearance. It is the ideal set for receiving the breadeasting of
music, lectures, concerts, timic signals, news items, stoek reborts
and weather forecasts,

The PAN-AUDIO is made of solid mahogany, hand rubbed to a
furniture finish, The panels are of best grade bakelite, carefully
engraved, with nickel-plated binding posts and invisible wiring.
Mauay be used with any typo of recelving set.

Ask your dealer to show vou the PAN-AUDIO
today. If he hasn’t got it write us direct
for dllustrated literature and full details.

The Wireless Appliance Corporation
513.D Sixth Avenue New York

RADIO
INVENTIONS

E shall be pleased to

have you consult us
with regard to patenting any
new radio equipment which
you may develop. Two
members of our staff of attor-
neys, formerly with the
Western Electric Company,
specialize in patents relating
to the radio art.

Office consultation particu-
larly invited.

MUNN & COMPANY

634 Woolworth Building . . New York City
Hanna Building . . . ., Cleveland, Qhio
Tower Building . . ., ., . Chicago, IIL
Scientific American Bldg., Washington, D. C,
Hobart Building . . San Francisco, Calif,

/LOOSE-LEAF FACTS]

RADIO HANDBOOK

helps you get expert results in radio every
time. Whether you buy a complete out-
fit, or build one yourself, Lefax will ex-
plain clearly just how it works and how to
change it to get best results under vary-
ing conditions. The authors are the heads
of the United States Bureau of Standards
Radio Laboratory. Every pageis technic-
ally correct in everyday language. Lefax

knows all—tells how—
never grows old!

New pages, covering new
events as fast as they hap-
pen, will be sent free to every
owner up to July 1st 1923.
Get your Handbook naw for
a full year of Lefax Service
free! Order through your
dealer orsend $3.50direct to

LEFAX, INC.,
163 South 9th St.,
Philadelphia,
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HOMCHARGE

YOUR BATT

Jor A Nt;él,{el A

O muss, trouble,
dirt — no moving
of batteries—loss of
time — no effort on
your part—no technical or
knowledge needed.

THE
HOMCHARGER

successfully meets all charging conditions,
and is the only rectifier combining the fol-
lowing essential Homcharging features.

professional

1. Self polarizing. Connect battery either
way and it will always charge. No danger of
reverse charging, ruined battery or burnt out
Rectifier.

2. No delicate bulbs to break or burn out.
Only one moving and two wearing parts.
These are replaceable as a unit, after thou-
sands of hours’ use, at small cost. Cannot
be injured by rough handling.

3. Operation stops and consumption of cur-
rent ceases immediately upon disconnecting
battery.

4. The only charger costing less than $100.00
that will fully charge a battery overnight.
Gives battery a taper charge—cexactly as rec-
ommended by battery manufacturers. Guar-
anteed not to harm vour battery even though
left connected indefinitely.

5. Highest efficiency of any three or six cell
charger made.

6. No danger of fire. Approved by the Un-

derwriters.

Will charge any Radio ‘“A” or “B” battery as
well as your automobile battery. Send for Bul-
letin No. 58 for further information.

For sale by all radio, electrical and accessory
dealers or shipped express prepaid for purchase
price $18.50

$20.00 West of the Rockies

The Automatic
Electrical Devices Company

132 West Third Street, Cincinnati, Ohio
Branch offices — New York — Chicago — Pitts-
burgh—Los Angeles—New Orleans—Detroit—
Philadelphia—Baltimore——~Dallas—St. Louis.

Largest Manufacturers

of Rectifiers in the World

—

Radio Music Perfe;:tly Reproduced
THROUGH YOUR PHONOGRAPH

The Dulce-Tone Junior converts your pho-
nograph into the finest of loud talkers with-
out detracting in the least from its power to
play phonograph records.
The radio music comes to you with cello-like
sweetness, even more clearly than that repro-
duced from your records.
The Dulce-Tone Junior is adaptable to any
phonographic instrument. When you con-
sider that you are using the wonderful
sound-box, tone-arm and even the needle
which has been perfected only after years of
experimenting, you can realize the QUAL-
ITY and SWEETNESS of the tone which is
so faithfully reproduced through the Dulce-
Tone Junior.
Anyone can attach the Dulce-Tone Junior in
a few minutes. To operate, simply swing the
tone arm, allowing the needle to rest on the
small center e¢lement of the Dulce-Tone
Junior. This ingenious instrument elimi-
nates the necessity of numerous expensive
head-phones when entertaining a roomful of
people—is a true ecconomy.
The Dulce-Tone Junior is the instrument of
the century—an instrument that will improve
any radio set. Put one on your phonograph
today and realize the possibilities of radio
music for quality of tone.

RETAIL PRICE ONLY $15.00

($17.50 West of the Rockies)

If your dealer does not handle the Dulce-Tone
Junior, fill out the coupon bhelow, mail it with

one dollar and we will forward this wonder in-
strument to you C. O. D. at $14.00.

THE CLEVELAND RADIO MFG. CO.
239 St. Claire Avenue N.E., CLEVELAND, OHIO

Sole Licensces under KAEHNI Circnit Inventions
and Patent Applications

THE CLEVELAND RADIO MFG. CO.
239 St. Claire Ave. N, E., Cleveland. Ohlo

O Euclosed find one dollar, for whicli send me a Duice-Tone
Junior ($14.00 balance due C. 0. D.)

[ Send me vour folder entitled ‘“Waves to You Through
Your Phonograph.’

Namo

ANAATESS gwais dm Ll 2 die S fwd e el weg 518 v m e 3410w w8

Town and State L. aie did 0. irperseiee e atone e gorsne iy
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Essentials

CONVENIENCES YOU NEED

Pacent
Twin

Adapter

makes one jack
take two plugs

Cat. No. 52
Price §1.50

Other Pacent Radio Essentials, equally useful
and necessary, are:

Pacent Univeral Plugs Pacent Universal Detector
Pacent Radio Jacks Stands
Pacent Multi- Jacks Pacent Standard V' T Batteries
Pacent Audioformers Pacent Duo Lateral Cotls

Don’t Improvise—Pacentize

See Your Dealer or Send for Bulletin
PACENT ELECTRIC CO., Inc.
150 Nassau Street, New York, N. Y.

Philadelphia Washington, D. C. Chicago

3000 OHM SETS, $4.50

2000 OHM SETS, $4.00 1000 OHM SETS, $3.50
Plus 20c for Postage and Insurance
Satisfaction Guaranteed or Money Back,

We mail phones the day your order arrives.
Every pair tested, matched, and guaranteed as
sensitive as $8 to $10 phones. We have no
agents or dealers. By ordering direct you save
dealer's profits—circular free.

TOWER MFG. CO.
33 Station Street, Brookline, Mass.

BOYS

Why not make money during your vacation?
Let us tell you about our plan to help you turn
your spare time into money.

Write for information. Address

BOYS’ DEPARTMENT, POPULAR RADIO, 9 E. 40th Si., N. Y.

‘Chi-Rad” Apparatus

New Storage “B” Battery

A real storage “B” Battery for vour Radio
Set at a price every Amateur and Experi-
menter can afford to pay. Can be used on
receiving apparatus as source of plate poten-
tial on both Detector and Ampliher tubes.
Ideal as source of energy on small Radio
Telephones or C\V. Transmitters.

Simple and ecasy to re-charge from your
lamp socket and will last for years with
ordinary use.

SPECIFICATIONS:
Voltage per cell 2 volts,

Pasted Plates—ready formed for initial
charge.

High Ampere Hour capacity—will oper-
ate one detector tube 1000 hours
with one charge.

Shipped dry with simple directions for
preparing the electrolyte.

Dealers—Get our discounts on this new Battery—
Your customers will want them!

We also handle all standard makes of apparatus
on which we make prompt delivery. Write today to

CHICAGO RADIO APPARATUS CO., Inc.

“The Finest Radio Retail Salesroom in Chicago”

415 South Dearborn St. Chicago, Il1l.

$9.00 Postpaid

120 Bell 241 Lo;.g
A LOUD SPEAKER OF MERIT
“CLEAR-TONE?”

The CLEAR-TONE Loud Speaker is absolutely
vibrationless due to its aluminum construction
throughout.  Aluminum is a dead metal and is
therefore not affected by the passage of sound
waves. The tone produced is remarkahbly clear—
the harsh sound so common in most loud speakers
is entirely eliminated.
The CLEAR-TONE is handsome in appearance—
finished outside in Japanese bronze with polished
aluminum stand. Inside of bell polished at rim,
fading into rich satin finish at center.
YOU CANNOT BUY A CLEARER-TONED LOUD
SPEAKER THAN THE ‘‘CLEAR-TONE **
At reliable Dealers, or send your name and address
to us and we will send you a CLEAR-TONE post-
paid C. O. D., with the understanding that you
may return it to us within 10 days if not satis-
factory and we will return you your money.

SERVICE PATTERN & MANUFACTURING CO,
DETROIT MICHIGAN]
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It often happens that when aradio enthusiast asks
for a Brandes Matched Tone headset, he is offered a
pair of telephones, which, he is told, are “as good
as Brandes.”

To be“as good as Brandes” a headset must have

behind it the cumulative experience of fourteen
years—an experience which reflects itself not only
in the high quality and super-sensitiveness and
ruggedness of Brandes Matched Tone headsets but
also in a remarkably low price. Fourteen years’
experience is not acquired in a week or two.

MATCHED TONE is a trade-mark
registered in the U. 5. Patent Office

C. BRANDES, INC.

Wireless Headset Specialists
709 Mission St., San Francisco, Cal. Munsey Building
33 South Clinton St., Chicago, 1ll. Dept. P.R., 237 Lafayette St., New York Washington, D. C.
Perkins Electric, Ltd. LXT International Electric Co.
347 Bleury Street Montreal ol g o Wellington, N. Z.

WHERE HISTORY COUNTS
HE spread of radio enthusiasm over the country |
has brought in its wake a host of new companies

and instruments. Radio products of all kinds and qualities
are flooding the market. The new purchaser not being fami- |
liar with the names of the old established radio companies
has little to guide him in his choice. |
We, accordingly, ask you to weigh the fact that the Gen-
eral Radio Company was one of the earliest manufacturers in |
the field of high-grade radio instruments. It has for years
maintained a research laboratory for the development of new
apparatus. Our instruments are in daily use at the Bureau of
Standards radio laboratory, the radio laboratories of the
Army and Navy, the principal college and commercial re-
search laboratories throughout the country, as well as by |
e thousands of citizen radio enthusiasts.
Amphfylng Transformer We have not allowed the enormously increased demand to
cause us to discard our rigid inspection system or to lay aside
our development work. We have a reputation to maintain.
When you purchase radio instruments, we ask you to give
consideration to these facts. Every instrument we make is

5 guaranteed. When you think of Radio, think of GENERAL
Prlce $5-OO RADIO.

Send for Free Radio Bulletin 911-U

|
\ GENERAL RADIO COMPANY

{ TYPE 231A

{ One of our qualily instruments
that has stood the lest of lime.

MASSACHUSETTS AVENUE AND WINDSOR STREET

CAMBRIDGE 39 MASSACHUSETTS

Standardize on General Radio Equipment Throughout
CARRIED RY LEADING DEALERS
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Let Us Give You This
RAapio ArPpPaArRATUS FREE

Without a cent of cost to you, let us give you this radio equip-
ment to help you make your own receiving set. You may have
either a vacuum tube or if you prefer, two inductance coils by
giving us a little spare time.

All you have to do is to tell a few radio friends of the great
interest and value of POPULAR RADIO by showing them
your own copy as an indication of what they will get. A year’s
subscription is only $1.50 (Canadian $1.75, Foreign $2.00)—con-
siderably less than that of any other radio monthly. Get them tc
subscribe. Then send us the subscriptions as outlined below.

Two Inductance Coils

Inductances for use in the
new Armstrong super-regen-

2 2 erative circuit. These consist

If you will get o.nl}‘l elght of two Duo-lateral or Honey-

(8) yearly subscriptions to comb coils, Nos. L-1250 and

POPULAR RADIO you L-1500. These two coils are

] ! used in the grid and plate

may have two inductance circuits of the oscillator tube

coils. These coils are the kind that In Armstrong’s new circuit.
regularly cost $6.00. We will send them

to you free. Vacuum Tube U V-201

Vacuum

tube U V-

201 can be

used in a
receiving
set for rec-
tifying or
amplifying.
It is more
efficient

For ten (10) yearly sub-
scriptions to POPULAR
RADIO, a vacuum tube
selling for $7.00 will be
yours. An expensive tube of this sort

than the

is indispensable in building your own crystal de-
A tector and
recewving set. Shauld bak
part of

every mod-
ern receiv-
ing set.

Be sure to specify what radio apparatus you want us to send you. Send

in the full amount with your order—checks acceptable. Make checks
payable to

PorurLar Rabio, INc.

9 East 40th Street New York City
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Certified Reasons

Why You Should Buy
UNION~RADIO

Apparatus and Accessories

As a result of our endeavor to
bring forth a high quality line of
Radio Apparatus and Accessories
for the discriminating amateur, we
proudly print in this advertisement
one of the four

Certificates of Excellence

Awarded to our products by
The New York Evening Mail

PRTHTTRT TWT THE THE T TRIT SHE HE THE SEE THE THETHT

Tue Evening Mai Rapto INsnTutE

Certificate of Ereeffence

THIS 15 TO CERTIFY dhar theeee 120 59HeL ngucured

by the . Unisn Aallo LAFDL e ..

has been (ested in the Laboratory of Te Evesnic MaiL Rapio Trsmiture,

1t has been found that the insrument sarces ouh the swndards sed by
e Tsmute. The reaseils used in 1 consorucsion

are of @ quality commensurate warth ‘the price and

che design is based upon sound engancenng uTnce.

I R

All Union Radio Apparatus and Acces-
sories are guaranteed by us without any
reservation whatsoever as to workmanship
and material.

We stand ready at all times to replace or
repair any Union Radio set or part which,
in the opinion of the user, has not come
up to the high standard of quality that
we have estahlished.

Knowing that the real carnest amateur
can get satisfactory results only from the
very best equipment, we urge your con-
sideration, inspection and comparison of
Union Radio Apparatus and Accessories.

The complete line of Union Radio Appa-
ratus and Accessories is illustrated and
deseribed in our catalog “RADIO APPA-
RATUS A.” Write for your copy today.

Retailers and Wholesalers

Write for samples-of Union Radio
guaranteed and reasonably-priced
“Quality Products.” Liberal terms
and trade discounts.

UNION»RADIO~CORPORATION

200-MT.PLEASANT~AVEN UE,» NEWARK~N.J.

NEW~YORK~OFFICE = 116-\WEST*32=+STREET. ‘
20008

19

}“-fngl e

Cuts A’ Battery
Costs in Two

The Magne Storage Battery is the most
cconomical “A” Battery on the market today.
It is of practically unlimited ampere hour
capacity lLecause it can be

Recharged at Home in 1 Minute

Simply unscrew cover and insert ‘“spare”
charged electrode. ‘'Spares” are exchangeable
at your dealer’s or from us at 25 cents each.
Thus, you see expensive

Charging Equipment Not Needed

“Spare” charges can be kept indefinitely.
They will not “run down” prior to insertion
in the battery. They need nio more care than
a hammer. By keeping “‘spares” on hand your
concert will never be interrupted.

Fach Magno Battery is a 2-volt unit. Two
in series is sufficient for the new 4-volt tubes.
Three in series for the 6 wet tubes. Each posi-
tive electrode is rated at 30 ampere hours, hut
hecause of their unusnal recuperative power
they last much longer than their rated capacity.

You can get a greater ampere hour capacity
with Magno hatteries and a few ‘‘spares” per
dollar invested than from any other battery. And
with Magnos maintenance costs are much lower.

Write for descriptive folder.

Magno Storage Battery Corp.
Aecolian Bldg., New York City

STORAGE BATTERY

MAGNO
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RADIO NOW RECEIVED OVER YOUR

ELECTRIC LIGHT WIRES

Super-Antenna’—wonderful invention of radio engineer makes outside aerials unnecessary.
Can be attached to any clectric light socket. Radio outlit operating on ‘‘Super-Antenna’’
can be taken anywhere, and instailed in ten seconds.

SAFE — SIMPLE — EFFICIENT

“Supta_r-Antenlla"'_ climinates all danger from aerials touching live wires, being struck by
lightning, eic. Will not hlow fuses or damage Receiving Set. Reduces static effects to mini-
mum. 1Is scientifically correct and assures best results from your Radio OQuthit at all times.

ORDER AT ONCE

‘Thousands of radio faus have heen delighted with the simplicity and convenience of
‘‘Super-Antenna.” Be up to date. $2.80 brings this valuable radio unit to your door.
Send check or money order NOW. (West of Rockies $3—Canada $3.70.)

THE F. R. L. SUPER RECEIVER GIVES A 1000 MILE RECEIVING RADIUS

This “‘Super’’-Receiver has leen created for those who are content with nothing but the
best in radio apparatus. Made of best materials throughout by skilled engincers and tested
exzhaustively—to be absolutely certain of accurate operation.

30-MILE RANGE WITHOUT ANTENNA OR GROUND

With this set you get high amplification without distortion. Records all wavelengths from 150 1o 600 Meters.
In addition to this, provision is made for an External Detector and Tuner for other wavelengths. This
‘‘Super”’-Receiver is inductively coupled, permitting sharp tuning and maximum resonance in both primary
and sccondary circuits.  Irice, including tubes, $240.00.

DEALERS — WRITE FOR SPECIAL PRICES

SUPER-ANTENNA COMPANY o0& iingis

.
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chis intn the electeit light sgekes,

1
z‘
|z
i
W
z
<
o
w
a
3
¢

Mo oiher antenaa

ANNOUNCING
Popular Radio Special Offer
8-4-1

Beginning with the October issue we will mail POPULAR RADIO to any address in the
United States or Canada for eight months upon receipt of one dollar—8-4-1. The regular
subscription rate is $1.50 for the United States and for Canada $1.75, payable in advance.
This trial subscription offer expires October 1, 1922,

G Glance over the list of articles of practical value to the amateur—articles that cover subjects of live inlerest fo everyone who owns
a radio set—which will be found in the pages of POPULAR RADJO during the next few issues.

How to decrease the wavelength of your transmit- How to make your own Tube Receiving set
ting set How to assemble your transmitting apparatus
How to adjust your erystal detector How to keep up your storage batteries
How to test your pair of telephone receivers How to prevent interference among receiving sets
How to test out a variable condenser for short How to construct a small radio set for traveling
circuits How to use your radio on your automobile
How to receive high wavelength continuous wave How to solder your own connections
signals ' How to select your radio equipment
How to erect an antenna mast How to read descriptive diagrams of installations
How to make a loud speaker out of your phono- How to tune a regenerating receiver
graph How to qualify for a license for sending radie
messages

——————————— CTOBER 1 100 1  How t k impl tal detect
COUPON GOOD UNTIL OCTOBER 1, 1922 o0w to maxe a simple crystal detector
POPULAR RADIO Dater o ay A How to build an audio frequency amplifier

9 East 40th Street, New York City LIS IS (UnCAR CEnemitineyaek

|
. | How to build a radio telephone
Enclosed please find $1.00, for which send me | How to build a C. W. transmitter
an eight months’ trial subseription, in accord- How to use a loop antenna
ance with your special offer 8-4.1, | How to build a regenerative receiver
(Please write your name plainly) . .
| Use this coupon for subseription offer 8-4-1, If you
! wish to send in more than one subscription under
the offer write the names on a separate sheet of

| paper and attach to this coupon with the correct
| remittance,
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MICRODENSER

FOR FINE TUNING

Wider Range
Greater Selectivity
Absolute Stability
8\ FOR ALL CAPACITIES

Dust Proof
Moisture Proof

The only vernier adjustment,
variable dialectric condenser

R.S. Type Fixed Condensers
Double Tested

.001 Phone Condenser ..35
.00025 Grid Condenser .35
.00025 Grid Leak . <50

MANUFACTURERS—JOBBERS—DEALERS
Write for Discounts

THE RADIO SHOP
242 W. Adams Ave. Dept. A Detroit

Canadian Distributors: Porvin-IIErserT & PotvIn,
264 Curry Ave., Windsor, Ont.

PRICE $7.50
(Canada, $10.00)

GNPRECSED BARED SEALED:

APACITON

INDIVIDUALLY TESTED
ONDENSERS

ARE BETTER CONDENSERS !

Phone. Grid. Grid with built-in leak.
Grid with detachable and variable leak.
(Patent Pending)

Continuous one-
piece copper foil!
Compare!

- SoLp By Te BEST JOBBERS. AND DEALERS!

Meirotosky

ESTABLISHED 1910 JERSEY CITY, N. J.

ny $19§

P
e ———— R =S {
""g Ve =2

Teleradio

Lightning Arrestor

HINK of it! Only $1 for the TELERADIO
LIGHTNING ARRESTOR!

Here is a guaranteed Lightning Arrestor that has
been approved and passed by the National Board
of Fire Underwriters, and has been granted the
Electrical Number 5837. This is the only Lightning
Arrestor that we know of that has been approved
by the proper authorities and that sells at so low
a price as $1.

The TELErRADIO LIGHTNING ARRESTOR is approved
by the authorities for indoor use and is a permanent
protection against lightning, without in any way
interfering with the perfect reception of radio
broadcast or code signals.

THE TELERADIO LIGHTNING ARRESTOR is the result
of over 10 years’ experience in the manufacture of
electrical apparatus and each Lightning Arrestor
is guaranteed to be mechanically and electrically
perfect.

TELERADIO LIGHTNING ARRESTORS are the latest
addition to the Teleradio line, so if your dealer
has not yet stocked them, order direct from us.
Enclose dollar bill, check, or money order, men-
tioning your dealer’s name and address. The
coupon is for your convenience.

Ask your dealer to show you the Teleradio
Vacuum Tube Protector and Teleradio Supersensi-
tive Phones.

Jobbers and dealers—write for prices and prop-
osition on the nationally advertised Teleradio line.
Immediate shipment. Orders for TeLERADIO LiGHT-
NING ARRESTORS now being filled.

TELERADIO ENGINEERING CORP.
484-490 Broome Street, New York

TELERADIO ENGINEERING CORPORATION
484-490 Broome St., New York (Dept, C)

Please find enclosed dollar bill, check or money-order.
Kindly send me by return mail, prepaid, one Teleradio
Lightning Arrestor.

Name a7 ¢aediowvirse 35, T %0 oo000kl 000l G Blcc-coood
ARAICSS | whmsd s bmess Wak sy o sl s bdd et Ppse s ep b ooy o
Dealer’s name ..........ou0e.. U 7 T,

Dealer sMaddniess i Moo ngaes 4 18 smapsmama. « » ek
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Marshall-Gerken Thorough-

bred Moulded Variometer.

Price $6.50 (at any reliable
radio store)

The Thoroughbred Variometer

A definite way to secure fine
wave length adjustment

ONTINUOUS wave transmitters are so sharply tuned that
C even a fraction of a turn of inductance makes an appre-
ciable ditference in the returns secured. It is therefore
impossible to tune your receiving set with any real degree of
accuracy so as to throw out undesirable stations and con-
centrate on the desired broadcasting station unless you employ
a variometer.

By turning the knob of a Marshall- Gerken Thorough-
bred Variometer a range of wave length values varying
from two hundred to six hundred meters may be obtained
as desired. You are certain of securing an exceptionally
fine adjustment.

Connections are made in the rotating element through
brush contact so that the ball may be continuously rotated
without breaking connections. There are no loose contacts
to bother with and the rotary action is far more convenient
than the movement of sliders along a tuning coil.

Marshall - Gerken Thoroughbred Variometers are made
in two styles, one for the Plate and one for the Grid. This
is a valuable feature found only in these products. Their
correct weight makes screws unnecessary for table operation,
and they are supplied with four screws for panel mounting.
You can buy them from your nearest radio store for $6.50
apiece.

Other Marshall - Gerken Products produced in our large
new factory are Vario-Couplers, *° Read’-em *’ Binding Posts
in 17 styles, Two-step Amplifiers, Non-regenerative Sets,
Amplifier Panels, Detector Panels. Variable Condensers,
Fixed Condensers, Contact Points, Stop Pins, Switch Levers,
Dials, Single Sockets, Rheostats, Crystal Detectors, etc.

THE MARSHALL- GERKEN COMPANY
Jackson and North 12th Street Toledo, Ohip, U. S. A.
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The efficiency and success of the
CROSLEY V. T. SOCKET has been
duplicated in the entire family of

CROSLEY radio parts

"oﬁ/? /4

L/ I"\/. I\ X/
‘%Z/@L W////
V N> /) e /) g WD / //l

Crosley V. T. Socket—porcelain,
base or panel mounting—very eflicient
—price 5S0c.

Crosley Model “B” Condenser, (.0005 mf.
Capacity) a radically better condenser, less
internal resistance, gets louder signals, $1.75.

Crosley unassembled variometer parts
complete.  Assembled size 3 x 41", rotor dia-
mcter 4 inches, shellacked, $1.50.

Crosley Rheostat for vacuum and filament current control, sturdy con-
struction, unusually efficient, price 60c.

New Crosley design knob and dial, tapered knob, clear white figures.
Price 40c.

Crosley Tap Switch, special washer and lug permits soldering of buss wire,
tapered knob. Price 30c.

New CROSLEY T. R. F. Unit extends Summer
range of CROSLEY RECEIVING APPARATUS

Illustrated below is Crosley Harko Senior Receiver
hooked up with new Crosiey T. R. F. Unit and two step
amplifier.

By putting the Crosley Tuned Radio Frequency Unit
between the Harko Senior and Two-stage Amplitier, an
Amplifier is used in place of a detector tube in the Harko
Senior for radio frequency amplification tuned by means
of the dial on the radio frequency unit, and the
detector tube is placed in the radio fiequency unit,
making one stage of tuned radio frequency and
detector in the first two cabinets.

Superior results are achieved with this unit.
Static 1s decreased and stations never heard before
will come in loud and clear, summer or winter.

=
FEETe

IS

’O
2 ‘G“

| &
THE CROSLEY MANUFACTURING CO.

DEPT. PR 8 CINCINNATI, OHIO

CHARLES FRANCIS PRESS, NEW YORK

. ‘ S :


www.americanradiohistory.com

O this home
comes the
voice of the world
—alive, direct, un-
dulled by the barriers of space.
The song which is sung four
hundred miles away sounds in
their very ears. A statesman is
speaking, a day’s journey distant.
They thrill with his spoken words.
Such are the tangible results to
the American home which have
grown from De Forest’s work—
from his invention, twenty years
ago, of the three-element vacuum
tube: from the De Forest achieve-

ments which have
marked every for-
ward step in radio
since 1902.
Because of this dominance, you
are assured of satisfaction if you
use only De Forest Radiophones*
—the Everyman Receiver, the Ra-
diohome Receiver, the DT-800
Two-Stage Amplifier, the Radio-
best Receiver, or MR-6, the 150-
20,000 Meter Receiving Set.

Let the voice of the world come
to you as clearly as science can
bring it—backed by De Forest
Dependability.

DE FOREST RADIO TEL. & TEL. CO.
Jersey City, N. ].

* Reg. U, S. Pat. Off,
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